Subject : Chemistry
Grade 10

MOE curriculum

Code Topic/

concept

Objectives

Strategies

Math skills used/
needed

Application or
integration;
1 in the same

subject;
2- in other
subjects
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Experiments
related to
electric
discharge.
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= To know the structure of
electric discharge tubes.

= To explain the concept of electric
discharge tubes and how they
operate
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To identify the parts of
the electric discharge
tubes, and importance of
each part.
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This is very
related to physics
where it can be
used for electric
cells, using the
terms anode,
cathode, and gases
under low
pressure,
Ruhmkorff
coil...etc.
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isotopes

I Clua 448 e oy
paaliall 4y 3

I Gl Ll 12 ¢ 0 S
ealiall 4,3
AL e 51 e G
3 e lalaie) jeaial 4y 53
daphall 8 W ga 5 Ay
e 2] 4 ) AN Caeny
idail) 5 pealiall
How to calculate the atomic
masses for elements.
Explains why the isotope for
carbon-12 atom is used as a
standard to measure atomic
masses with.

How to calculate the relative

atomic mass of an element

depending on its isotopes and

the percentage of abundance

in nature.

Calculate atomic masses for
number many elements and
isotopes.
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e Explain why
scientists use large
mass units when
dealing with
elements reactions to
produce compounds.

e Explain how to
calculate the atomic
mass depending on
the carbon 12
isotope.

e Practice calculating
atomic masses for
different elements
using carbon 12
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Use basic mathematical
skills

Addition, subtraction,
division, decimal
fractions.
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There is a close

relation with
physics, and math.




isotope
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e To know that the atomic mass
of any element contains a
constant number of atoms
equal to Avogadro number
which is named “ Mole”.
e To know that Avogadro
number = 6.02x 10%
e To recognize that the atomic
mass of any element contains
a constant number of atoms
equal to Avogadro number
e To recognize that atomic mass
in grams of any element
equals to one mole.
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e Use the Periodic Table
to find the atomic mass
of the different
elements.

e Measure amounts of
different element
equals to its atomic
masses such as iron ,
sulfur, carbon,
aluminum, magnesium
and explain the
Avogadro’s number
and mole concepts;
Which says that even
though masses of the
different substances are
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Use of division and
multiplication and
exponents

5 S A8 salall @
;Q)'...\ﬂ\ BJLA..I
3alay 483 3alall @
Gyl
There is a relation
with math and
physics.




not equal, yet the
number of atoms in
each of these measured
elements is the same.
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e To calculate the number of Sl jadls
moles in a specific mass of o Give many examples
an element. to calculate the no. of
e To calculate no, of atoms in a atoms of a specific
specific mass of an element. element or finding its
e To calculate the mass of no. of moles or atoms
element knowing the of mass.
number of moles or atoms e Explain that mole
concept applicable
for both atoms and
molecules
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The Percent | ¢ Know the way to calculate the explain how to e Use basic mathematical o)

of
composition
for elements
in a
compound.

percentage of composition
for elements in a compound.

e Calculate the percentage
composition for elements in
compounds.

calculate the
percentage of
composition for
elements in a
compound.

skills and work with
exponents , dealing with
percentages

Relation with math
m and practice
math skills.
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Determining empirical formula of a molecular formulae mathematical skills and e
the compound for a compound. work with exponents , e This has a
empirical e To determine the molecular dealing with relation with
and formula of the compound percentages biology , since it
molecular can be used to
formulae for detect for a
chemical chemical or
compounds. tissues in a crime
location .
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using the e Know the meaning of chdhge = review electron dot sl
values of in the heat content. notation (Lewis
bond e Calculate the enthalpy change symbols) relation with math
energies = Use the periodic table

for a chemical reaction using
bond energies

¢ Distinguish between types of
chemical reactions in terms

to calculate energy
values of bonds.

= Review balancing
equations.

physics
explaining the
concept of




of enthalpy change.

e To conclude if the reaction is
exothermic or endothermic
as a result of the chemical
bond energies of the
reactants and products.

= Calculate the energy
required to break or
to form bonds, taking
into account the
number of moles of
bonds.

endothermic and
exothermic
reaction and
writing an
equations
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=Know what is a polymer

=L ist some products that is
classified as polymers.

=Know polyethene

=\Write an equation showing the
polymerization of three
monomers of ethene

=To know how Teflon is formed

=Recognize a polymer with
polyethylene
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e Explain what a
polymer is.
eMake students aware

It has a relation
with physics, and
physical
properties m and
polymerization
concerning
density , melting
points , size and
environmental
pollution .




of the polymers they
are using such as
erasers, book covers,
mobiles sharpeners...
And indicate that all
are artificial materials
are produced by
polymerization.

e Classify polymers into
natural and man
made

e Explain how ethene
molecules bind
together to form
polyethylene .

e Ask students to
represent the
polymerization
process by binding
their hands together

e Watch a website or an
animation about
polymerization to see
how it happens ,
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= Give examples of
natural polymers
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It has a relation

with biology , to

know the




polymers.

e Write equation to show the
formation of a 3 monomers
(amino acid) for protein
polymer.

o Identify the units of
building of starch and proteins.

= Explain what is meant
by building units of
starch cellulose and
protein

n/A

biochemical and its
importance as
building blocks.




Subject : Chemistry

MOE curriculum

Grade 11
Topic/ Objectives Strategies Math skills used/ Application or
concept needed integration;
1 in the same subject;
2- in other subjects
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= Use a simple way to
explain the topic by
representing the
guantities numbers
with a building that
have floor and
apartments and give
the values that the
quantitative
numbers take
according to this
resemblance9
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= Use Edu-wave
website to shoe
clarify this topic.
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= To conclude the relation
between the electronic
configuration and the
location of an element in
the periodic table.
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= Review the students
with the electron
configuration ,
= Determining the
period and group no,
the element belongs
to, and the
transitional elements
in particular in the
periodic table
= Give aclear
periodic table with
some symbolic
elements and ask
student to determine
its electronic

gl el

Addition and

subtraction
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The importance of the
location of an element in the
periodic table in identifying
its properties and uses with
special attention on the
transitional element and its
uses as a catalysts.
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configuration.
= Use the Edu wave
website.
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= Use atom models.
= Use a table that
illustrates the five
shapes and the
angles (itis
important to assure
the right drawing of
the molecule and the
presence of lone
pairs.
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tion and =To explain the hybridization sy to dissolve in different
hybridized concept of orbits and reasons &l gall aladinl 4 solvents.
orbits. behind its hypothesizing its 4 5 1Y)
existence. = Start with the
=To draw a relation between identifying the

the shape of the molecule

central atom
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and the hybridization in the
central atom.

= Write the electron
configuration

= |dentify the
hybridized orbit and
draw them.

= Use the Edu-wave
website.
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=To perform calculation
related to the ways of
expressing solutions
concentrations (the
percentage of the solute in
mass, morality ,molality)
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= Prepare the solution
in the lab with
different
concentrations using
the different
methods of
expressing the
concentration.
= Explain the
calculation steps
related to
concentration
= Give an enrichment
activity by giving a
solution with
unknown
concentration and
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= Division particularly
with decimal points,
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= Form the daily life:
manufacturing medicines,
paints, and detergents.
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ask student to find it
concentration
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chemical e saanysddiladl ool 2| Addee Clpulid a2
equation = To change the word COle s L goad 5 45 ) sall
equation to symbolic JIRAY) 5 ansial)
equation = Make sure the
= To balance the equation and students write the
determine the type of correct symbol for
reaction elements or
molecular formula
compounds and
molecules.
= Explain the basics of
balancing equations
especially reactions
of oxidation and
reduction.
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Ol Y OV AT | o) ) ol Ul s | Multiplication using Haber process.
Calculation | =To calculate the Equilibrium duluall clleall | addition, subtraction,
based on constant and the amounts of | Solve varied problems | and division.
equilibriu the reactants and products at | about concentration
m constant, | equilibrium. making sure to

overcome the
mathematical
obstacles the students
face.
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isomerisati dans ) g 4l 5 3 yainsall
on. =To be introduced to e bas a2
isomerisation concept and LS e 3aa] ddlide
draw compounds that are &lsall aladinl 3
isomers 5 Sy
= [Introduce the
straight chains and
the branched ones.
=Draw different
isomers for various
compounds,
=Use the edu- wave
website to see some
illustrations.
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organic compounds &l gall alaainl 4 eyt 5 ASal dleluall 3
compounds 4 5 1Y) =Use of the organic

=Explain the functional
group concept

=Review the straight
chain and branches

=Give examples to
solve

=Use the edu- wave
website to illustrate
and do activities.

compounds in life: oil
products

=ketones aldehyde in
perfume industriess,
Plastic industries ... etc.
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Subject: Chemistry

Curriculum: national

Graded 12

Code Topic/ Objectives Strategies Math skills used/ Application or integration;

concept needed 1 in the same subject;

2- in other subjects
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e To conclude that the rate of
the reaction is directly
proportional with the
reactant concentration
where each is raised to a
specific power called the
order of the reaction
according to the rate law.
e Use the data in proper
tables that identify the
(initial concentration ,
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eSpeed of the reaction is
related to the effective
collisions of the reactants
in the next lesson of the
same grade

elt could be connncetd with
cars accidents and the sped
they are driving in and its
effectiveness.

¢ Relate to math by using
exponants.
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initial speed, in number
of experiments for the
same substance ) to
calculate the order of
reaction

Jiasill & (e g Jelaill
fe s (58 44 L)
o sllaall Jelill Jelal)
ePerform some
experiments that show
the increase of rate of
reaction by increasing
the concentration of
the reactants.
(bubbling and gas
production)
eExplain how to reach
to the order of the
reaction using speed
data and initial
concentration for a
substance and then the
speed and
concentration after a
specific time to
calculate the rate of
reactions comparing it
with the value (conc.
X reaction constant)
to the unknown power
that will represent the
order of the reaction
which might be first ,
second , or third
...etc.
ePractice to find
reaction orders for
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reactants and write the
rate law for that
reaction.
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Change in | ¢ Answer question related to anll Caa o seda a5l = This is related topic to all
concentrati | change of concentration vs. sciences, bio, physics,
on with time curves daleid) ALY lale chemistry and earth
lime half- agd A Joasill iaially science, degradation of
life. & s sall substance, rock ages and
o Define the half —Life fossils.
concept.
e Study the change of
concentration / time
curve for a first
order reaction
understand the half
life concept.
e Answer questions
related to the curves
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e This topic is related in a
many all sciences, bio,
physics, chemistry and
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e To know that half life period
is (n1/2) is inversely
proportional with reaction
constant.

J To observed that half
life for a first order reaction
depends on the speed
constant only and not on the
initial concentration

. To calculate the half-
life of a substance.
. To calculate the time

needed to degrade a specific
percentage of a substance.
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e Discuss with the
students rate law
and conclude the
law to calculate the
half-life.

e Discuss why the
half life of a first
order reaction does
not depend on the
initial concentration
but on the speed
constant only.

e Solve problems to
calculate the half
life of substances

e Calculate the time
needed for a
specific percentage
of a substance to
degrade

earth science, where
degradation of substance
is used to determine rock
age, fossils.
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e To define activation energy

e To define Arrhenius
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Addition ,
subtraction,
multiplication and
exponents use as

well as logarithm
tables
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This is related to math

and using of logarithms.
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equation that relate
activation energy with
absolute temperature and
rate constant .

e To solve problems related
to activation energy and
Arrhenius constant A.
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e Review the collisions

theorem and
reaction rate.

e Introduce Arrhenius

equation that relates
activation energy
and absolute
temperature and
rate constant.

e To derive the alaw

to calculate
activation energy
value Ea from a
rate constant values
K at two different
temperatures using
Arrhenius equation.

e To solve problems

to calculate the
activation energy
Ea and Arrhenius

constant A
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strength of
acids and
bases.

(3 all a3 8 Chdmiia
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e Torecognize that as the
acidity of an acid increases
its conjugate base becomes
weaker.

e To recognize that as the
base becomes stronger its
conjugate acid becomes
weaker.

e To extract the information
related to acid and bases
strength for the appropriate
tables,

3.4}::445\334\ glac) @

aaall 3 8 il y LS
428 yall alac |8 Camia

@MUAS:J\J

alaa) § sy Aalaiall

Cye A8 yall laae ) g

Aouliall J slasdl

¢ Classify acids into

strong and weak
acids.

e Explain the
difference between
the two types of
acids.

e Give examples
supported by
ionization
equations to
explain that if as
the acid strength
increase its
conjugate base
decreases. Sand
visa versa.

e Concludes the
information related
to acids strengths
and its conjugate
bases from

oueiidala) (g A S A
a5 ) all (e Ul g
oesl lall el

This is related to physics
and chemistry (galvanic
cells ) when putting
acids and bases with
varied strengths and
equal concentrations in
beakers with rods
immersed in it attached
to electric circuit.

20




appropriate tables.

C24

4gall
Woaaay Al
e ol sy
Uaaall s
saclall
Identify
the side
that a
equilibriu
m will take
when an
acid or a
base is
ionized.

O Lena L (Al agad) om0 @

Jelal) Ualae 1US G s ff @
slaiYL 4o gall sac ) gl maall
L LY

¢ Identify the side the
equilibrium will likely
take.

e Explain the reason the why
we write the strong acid
or base reaction in one
way only.

OlYL Qodal) (<X o
sacliy il iaa)
555 e el 5 s

OV e

UlaiaYL Al clac) o
G sall aass il Jglaally
20 gl 5 i gaall Al
Loy Al 4gall il

OV Y

= Remind students of
chemical dynamic
equilibrium and
Le Chatelier’s
principle and the
factors affecting
equilibrium.

= Give examples
with the help of
tables that
identify the
relative acid and
base strength to
identify the side
the equilibrium is
most likely to
take.

XXXXXXXXXXX

O 5 saamall Jal 2l Zoe

ol (S AL 52018
Sle Sige Y4l e muagy
) orm a1 8 () e LS
Jmasll Jigall 13a il e 2al)
oY A )

relation of equilibrium
factors and Le Chatelier’s
principle where this can be
done as a module to show
that if any stimulus affected
a balanced system then the
system will work to limit the
stimulus impact to reach
new equilibrium.

C25

GsY)
&l jidall

The impact
of a

A yide (sl Aila) il sy 0 @
e ddmia sacld gl aea )
OV Y & 5

Aa 2 dad A il Clny Ol @

AR RPIA K PN T
A Jelal) slad) aaadl
ORe
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Jsan g oY) aa Jaladll @
L e S

Ol M saaadl Jal g2l A8Me @
dahaiall Jllaall d8aY d3de o
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common
ion

Os) 48lza) (sal( pH)dsa seall
3acd )\ (e GJ\ gﬂ)LIm
A4
e To explain the impact of
adding a common ion to
an weak acid or a base on
the equilibrium location.
e To calculate the change in
value of pH as a result of
adding a common ion to
an ion or a weak base

Lbea Leds g Jilua eldac) @
Aad A ol Slual
s seal) A

e Review and Le
Chatelier’s
principle to identify
the direction of a
reaction when an a
balanced system in
disturbed.

e Give examples and
problems to solve o
find out the change
in the pH value,

e Addition and
subtraction

e Exponents and
logarithms

e Relation with limiting
factor of equilibrium and
Le Chatelier’s principle
e Buffer solutions.

C26

Al
Lalaidll

Buffer
solutions

Jslaall ¢ 55 Laa iy 0
alaidll
Jlaal uaal e Gyt o
daiddl
Ao jpad pde () sy O
4aS ddla) sal S i pH
Jolaall 3acE ol ans (pe 3408
alaidl)
Ao 8 Caudhall il oy ¢
Co ALl 43S i) 52l pH
abidl Jolaallsaels i (man
e To know what is a buffer
solution
e To know the importance
of the buffer solutions.
e Explain why the pH value
does not change a lot as
result of adding little

, dabaiall Jillaally Cay 25 @
Leiat]
LB:‘,)L' o ?l:ﬁ 3alia o
e i ymill i Sy
Jase 5 dalaiall Jalladl)
lelee
Os¥) S Jlsagall e
Jac Iase il & jiial)
Lalaiall Jalladll
Qe Ja e il o
& il el Clual
| sl s pH el
S pmes e dllE 48
abaiall J slaall sac s
¢ Introduce buffer
solutions and its
importance ,
e Watch a movie from

dandll ae Jelaill @
Gl
Jsang oY) e Jalall @
ey
eDivision and
multiplication
eexponents and
logarithms

OV Baaadl) Jal 2l 48D @

@ jidall (Y padide o

Al dali g slaYl silw il o
Gl 3Y) Jae 5 a0ll pH 4

¢ Relation with limiting
factor of equilibrium and
Le Chatelier’s principle

e Common ion

e Biology : how blood pH
is kept constant.
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amount of acid or base to a

buffer solution

e To calculate the little
change that happened in pH
value when a little amount
of acid or base is added to
the buffer solution.

the website to shoe
the buffer solution
importance and its
mechanisms.

e Review the common
ion to explain the
buffer solution
mechanism

= Practice solving
some problems
related to calculate
the limited change
in the pH value
after adding some
small amount of
acid or base to a
buffer solution.

C27

adl &)
Indictors

Leisan) g cadil <l e o jaty o @
ol Sl Aalas e o gaty )] @
Caenll 38 58305 ey O @
) sl 4l jall 4iaclE e Capaal)
o8 AUl (maaa (Sall
13 5 Y salall slasly ¢ ol
et sl el ol Gy o e
Jslaall pH 4ad e
= To be familiar with
indicators and their
importance.

= To know the indicators’

il Sl dale = 5l
8 dlae ket ) s
lee) 5l | calil <)
Lo gl Ll )
gaeldl) Jaus gll 5 pumanl)
aidl <) Aalae 40K
(B Al o) e = i
CallSl) ol et
Alasin) el yuds
dS b)ﬂ Lz.\:\ (s LS
= Explain what
indictors are

XXXXKXXKXXKXXXXXX

z):\l.ulu Bl u.uJAﬂ °
A geall da )2y A8e (sl @
ol el oa) Gl Sua
APEPY Bﬁbuﬂ\ @Ax: (ranais
oladls () 35V B 4dS 5 Calls
gl € iaalyy f Jutal)
Loa 2S5 pusel) 5l o 5ai 5 el
saeall 38 55800 ) ) S
OS5y Al A8 all saclal) f
Osb o seda s allsl L
Adaa
e This lesson has a
relation with titration.
e This topic has including
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equation.
= To explain why the
increasing of
concentration of week
acid from its
conjugate base (and vise
versa) which leads to the
change in color according
to the higher concentration
substance.
=  Relate the indictor color
with the pH value of a
solution.

= Perform some

experiments to
neutralization to get
to know indicator’s
function, kinds, and
colors in both
acidic and basic
mediums.

= Write the equation

and explain Le
Chatelier’s
principle in
indictors colors
change.

= Explain the reason of

using a specific

indictor according
the strength of the
acid and the base.

titration process in the
presence of indicators and
how to push the reaction
towards the increasing or
decreeing ions hydronium
ions concentration of
hydroxide ions which
will lead to increase the
conjugate acid or base
concentration form which
the indicator is formed
And its appearance in a
specific color.

C28

E}§ :&JJLS.A
Jal gl
308 5l
el g2l 5
A il
Compare
oxidation
and
reduction
factors
relation.

JIFAY) 25en Jsan axdies o o
Jal s2dl 3 8 (5 A0 Hlaall 4y jlxaall
A il Jal gl 5 50 gall
e To use the tables of
standard oxidation
voltage to compare
between oxidation factor
and reduction factor.

Sseadss s @
S A jlall J) Y
Ul olaf a5
I Bz )VARS S e
g oladl d\)ﬁ:\]\

Jeaall A_A“ Jawy)

5 59 Lg83le 4

2S5l Jalal
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Ally b ol

Al Z )V ANS ~ 50

sl el 33l 8 il jUall e 48Mle
301l el Aadlall 5 8 Cilos
iy lal
e Sl Al LA) as 483
N sall (gh g JIFAYI 3 gen s
3 sead La it Ll 5 J i
Ll yis)
¢ Relation with batteries in
physics , and EMF
calculations
¢ Relation of galvanic cells
to assure the reduction
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= Show the students the
table of standard
oxidation voltage.

= Explain how the
values are sequenced
downwards on the left
side of the table and
its relation with
strength of oxidation
factor.

= Give examples and
explain how the
reduction values are
sequenced upwards on
the right side of the
table and its relation
with the reduction
reaction.

= Give examples and
discuss the idea with
the students.

voltage and which
substances will be
reduced and which will
be oxidized according to
reduction voltages

C29 Al et | Al dea ey aS SXL Gl @ Ssen dssaladinly W | Ay pea sz ok Al | 3aaeie AilasS Gl Jae (S @
ke L & bl A A baall J) Y Basic addition and e May perform many
3ausY) Jal g2l 3 @8 Azal ja subtraction
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chemical exterminates.

the A0\ali 3 ) g ah Jelatl) ‘_Ac Aladie YU L.,SJL.-."‘-A-“
Spontaneo g ALl Aadl) o Caymy o)l o 320SY) Je & Caual
us of Ol &) i s luadl 4081 JI Y Jeld Caai
oxidation Sl e Jelal SO Y. T
and Ja Jie duleal) cilaglal)
reduction | = Review how to calculate | goul dilae Jais oSy
the standard voltage of a Oedie 5l A sl
cell. § bl
= Conclude that the positive = Using standard
sign of cell standard voltage reduction voltage
indicate e that it is a revise the strength
spontaneous reaction of oxidation
» Conclude that the negative reduction factors
value of the cells standard = Calculate the cells
voltage indicated that the standard voltage
reaction is not spontaneous, using half of the
oxidation reaction
and half of the
reduction
reaction.
= Discuss some
applications such
as keeping iron
solution in cupper
containers.
C30 BEPE-SHY 2 Al e ) o G ya ol e 38 Cun il . Lt Balall ae Ao g yall  m
Jb oIS gl el s EIVG Lie 1Ky S e 2l dday ) s 13l s 5 (S G
Electro- 5 l) 3l sall ansy 0f @ dee 5 B Al dday) )l e )38 e 400 dday) )l
phile and b g il Gl g IV ALy e s e 8 L1 CaS g il Sy
Nucleo- Electrophiles) 3 pall Ayl -y . Gy BT adla ae diLaY)
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phile

5 IV Agiadl o) sall sy ) @

Nucleophile Js 4 sall o

A dday 1) 8 Jelall pudy o)l o

b il 5 Jd o SIY)

To know that a double
bond is considered as a
rich Center of electrons

To name substance
which are poor in
electrons Electrophile

To name substance that
is rich in electron in
Nucleophile

Explain the reaction in
the double bond between
a Nucleophile and
electrophile.

o Jelall e s 50l
A dday) L)

3yl 3 gall dansi .
a5 IVl 5 ySIYL
leale Al elac)

Aadl 3 gall dpanss .
Jd 5 sISally s g SSIYL
Aoy ) Lele ABYT g

O Y alase A0S °
Jia S o5 SN
el ol cpa s Haedl caladla

e Explain the ability of
a double bond to
break a weak bond
B and show
characteristic
tendency to
undergo the
addition reactions

e Explain the
properties of
substance that are
able to react with
double bond.

e To name substance
which are poor in
electrons
Electrophile and
give examples.

e To name substance
that is rich in

Los a5 s S Ol 5S8
Qe Jilad ade die Sasy (A
e G sonedh @l )
ALl Aday) ) (8
This topic has a relation
with explaining why the
double bond is a rich
center of electrons , and
howaddtion reaction
happen in with alkyl halide
and the reason positive
carbon ion and what
happens when hydrogen
ions are not symmetrical at
eh two sides of the double
bond.
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electron
Nucleophile and
give examples.
Write equations of
reaction between
alkynes and
compounds such
hydrogen halides
or watet
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Subject: Chemistry
Grade/grades 9 and 10

curriculum:

[€

Code Topic/ Objectives Strategies Math skills used/ Application or
concept needed integration;
1 in the same
subject;
2- in other
subjects
C31 Experiment | -Name appropriate apparatus for | -show all apparatus used | -add, subtract, multiply | -will be used in
al the measurement of time, -Demonstrations in the and divide different parts of
techniques | temperature, mass and volume, lab, drawings or through | -use averages and the curriculum
(measureme | including burettes, pipettes and clips/videos. decimals specially in the
nts) measuring cylinders -work sheet and practices | -draw charts and graphs | preparation of salts
-chose which is the most suitable | should be used to check | from given data (soluble/insoluble)
for a certain purpose the understanding of the | - interpret charts and
student. graphs
-select suitable scales
and axes for graphs
-recognize and use the
relationship between
length, surface area and
volume and their units
on metric scales
C32 Experiment | -describe paper chromatography | -Demonstrations in the -add, subtract, multiply | -understand the
al -interpret simple chromatograms | lab, drawings or through | and divide importance of
techniques | -outline how chromatography clips/videos. -draw charts and graphs | purity in substances
Methods of | techniques can be applied to -work sheet and practices | from given data in everyday life,
separation colourless substances by should be used to check | - interpret charts and e.g. foodstuffs and
exposing chromatograms to the understanding of the | graphs drugs
substances called locating agents | student. -use usual mathematical
instruments (ruler)
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C33 Experiment | -describe methods of purification | -to show all apparatus -add, subtract, multiply | -the fractional
al by the use of a suitable solvent, | used in separation and divide distillation of crude
techniques | filtration, crystallisation, -Demonstrations in the - draw charts and graphs | oil and fermented
Methods of | distillation (including use of lab for all methods used | from given data liquor
purification | fractionating column). to separate different -interpret charts and
-suggest suitable purification types of mixture. graphs
techniques, given information -to give the students
about the substances involved different mixtures and
ask which method should
be used to separate the
componenets
-work sheet and practices
should be used to check
the understanding of the
student.
C34 Atomic -define proton number and mass | -Drawing or figures for | -add and subtract -will be used in the
structure number (nucleon number) the atoms showing all - draw charts and graphs | periodic table when
-define isotopes parts of it (protons, from given data describing elements
-state the two types of isotopes neutrons, electrons and - interpret charts and -state one medical
as being radioactive and non- the shells) graphs and one industrial
radioactive -Practice questions to use of radioactive
retain the concept isotopes
-work sheet and practices -electronic
should be used to check configuration
the understanding of the
student.
C35 Bonding -describe the formation of ions -explain why metals tend | -add and subtract -the formation of
ionic by to lose electron(s) and - draw charts and graphs | the bond and

electron loss or gain

-describe the formation of ionic
bonds between metallic and non-
metallic elements

-describe the lattice structure of

nonmetals tend to gain
electron(s)/ refer
electronic structure of
noble gases

-explain the formation of

from given data
- interpret charts and
graphs

structure formed
will be used to
explain the
properties of ionic
compounds

30




ionic compounds as a regular
arrangement of alternating
positive and negative ions

cations and anions, by
the writing the electronic
configuration before and
after gaining or losing
electrons

-introduce the topic and
relate to electrostatic
attraction

-use drawings and
figures

-deduce the chemical
formula from the
drawing

-explain how to binary
ionic compounds

-if technologies is
available to show some
animations

-think of new uses
based on their
properties

C36

Bonding
Simple
covalent

-describe the formation of single
covalent bonds in H, Cl,, H,0,
CH4 and HCI as the sharing of
pairs of electrons leading to the
noble gas configuration
-describe the electron
arrangement in more complex
covalent molecules such as N,
C,H4, CH3;0H and COo,
-describe the differences in
volatility, solubility and
electrical conductivity between
ionic and covalent compounds

-explain how two
nonmetals share one pair
of electron to become
stable

-explain the formation of
single, double and triple
bonds

-explain the difference
between lone pair and
bonding pair of electrons
-draw molecules for
simple covalent
compounds

-if technologies is
available to show some

-add and subtract

- draw charts and graphs
from given data

- interpret charts and
graphs

-use to explain
many properties
(physical) in
Organic Chemistry
or in Halogens.
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animations

C37 Bonding -describe the giant covalent -start with carbon and its | -add and subtract -relate their
Macromolec | structures of graphite and valence electrons - draw charts and graphs | structures to the use
ules diamond -draw the a drawing for | from given data of graphite as a

-describe the macromolecular diamond showing that - interpret charts and lubricant and of
structure of silicon(1V) oxide each carbon is graphs diamond in cutting
(silicon dioxide) surrounded with four -describe the
carbon atoms, and the similarity in
same graphite but show properties between
that each carbon atom is diamond and
surrounded by three silicon(IV) oxide,
carbon atoms leaving related to their
one free moving electron structures
-describe the properties
of diamond and graphite
bases on the structure of
each
-transfer the knowledge
to diamond and graphite
and apply it to silicon
dioxide

C38 Bonding -describe metallic bonding as a -draw the electronic - draw charts and graphs | describe the
Metallic lattice of positive ions in a 'sea of | configuration of a from given data electrical
bonding electrons' and use this to sodium atom, and show | - interpret charts and conductivity and

that each sodium atom is
made out of a valence
electron and a cation
Na=> Na* +e

-show that a piece of
sodium is made of
sodium atoms arranged
(solid)

graphs

malleability of
metals
relate to alloys
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-make the students
define the the metallic
bonding based on the
drawn structure.
-explain the properties of
metals based on the
structure of sodium
-compare between the
m.p. of Sodium,
Magnesium and
Aluminium to highlight
the effect of the number
of valence electrons on
the strength of metallic
binding

C39

Stoichiomet
ry

-use the symbols of the elements
and write the formulae of simple
compounds

-construct word equations and
simple balanced chemical
equations

-define the mole and the
Avogadro constant

-calculate stoichiometric reacting
masses and volumes of gases and
solutions, solution
concentrations expressed in
g/dm3 and mol/dma3.
(Calculations involving the idea
of limiting reactants may be set.
-calculate empirical formulae
and

molecular formulae

-start by defining
Avogadro’s number

- relate the mole to
Avogadro’s number
-describe the concept of
relative molecular and
formula mass, and relate
them to the mole.

-the best way to deliver
the mole concept is to
move slowly between the
formulae with many
examples

-add, subtract, multiply
and divide

-use averages, decimals,
fractions, percentages,
ratios and reciprocals
-recognise and use
standard notation

- use direct and inverse
proportion;

-to be able to
balance chemical
equations in
industry

-to be able to
calculate the
amount of reactants
and products in any
question or even in
industrial
applications.

-rate of reactions,
calculating moles
and amount of
products such as
the volume of a gas
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-calculate % yield and % purity

C40 Electrolysis | -to be able to predict the -define the term -add and subtract -to know the
products of electrolysis for electrolysis, electrolyte - draw charts and graphs | applications of
molten and aqueous electrolyte and electrodes from given data electrolysis (such

-show the students the -interpret charts and as: electroplating,
different types of graphs purifying copper,
electrodes extraction of some
-to show demonstrations metals; especially
and to test for the aluminium)
products formed on each
electrode for molten and
aqueous electrolytes
-to electroplate
C41 Acids, bases | -preparation of soluble and -describe the methods for | -add, subtract, multiply | -high light the
and salts insoluble salts the preparation of and divide importance of salts

-describe the following tests to
identify:

aqueous cations:

aluminium, ammonium, calcium,
copper(ll), iron(l1), iron(111) and
zinc

(Using aqueous sodium
hydroxide and aqueous ammonia
as appropriate).

aqueous anions:

carbonate (by reaction with
dilute acid and then limewater),
chloride (by reaction under
acidic conditions with aqueous
silver nitrate), iodide (by
reaction under acidic conditions
with aqueous lead(Il) nitrate),

soluble salts by writing
general equations:
Acid + metal->salt +
hydrogen
Acid+ base - salt +
water
Acid+ carbonate—> salt+
water+ carbon dioxide
Acid+ alkali->salt +
water
-give example on each
by doing a demonstration
on each example
-describe the method for
preparing insoluble salts
by writing general
equation :

- draw charts and graphs
-interpret charts and
graphs

- draw conclusions from
information given

- interpret and evaluate
observations and
experimental data
-describe tests for gases
and ions, and/or draw
conclusions from such
tests

-identify sources of error
and suggest possible
improvements in
procedures

- suggest suitable

as fuels
-antacid as
insoluble bases
-uses of acids
-testing for the
acidity of soil
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nitrate (by reduction with
aluminium), sulphate (by
reaction under acidic conditions
with aqueous barium ions)
gases:

Ammonia (using damp red
litmus paper), carbon dioxide
(using limewater), chlorine
(using damp litmus paper),
hydrogen (using lighted splint),
oxygen (using a glowing splint).

(Soluble salt +soluble
salt-> soluble salt +
insoluble salt)

-show a demonstration
for the preparation of the
insoluble salt

-give the students
different salts and ask
them which method
could/should be used to
prepare that steps, name
the chemicals required
and the steps needed
-show all tests that
should be done for the
cations, anions and gases
-then take different
unknowns and start
testing them with
different reagents and
ask them which ion does
it contain

techniques and apparatus
for an investigation.

C42

Reactivity
series

Extraction
of iron

-describe the ease in obtaining
metals from their ores by relating
the elements to the reactivity
series

-describe the essential reactions
in the extraction of iron from
hematite

-describe the position of
the metal in the reactivity
series

-show that there are
mainly three methods
used to extract the metal
from its ores bases on
their position in the
reactivity series
(electrolysis, thermal

- draw charts and graphs
-interpret charts and
graphs;

-describe the idea
of changing the
properties of iron
by the controlled
use of additives to
form steel alloys
-name the uses of
mild steel (car
bodies and
machinery) and
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reduction and simple
methods for purification
for native elements)
-define the term
reactivity series

-show technologies to
show both of the
extraction of iron (blast
furnace) and the
electrolysis for
aluminium from its ore.

stainless steel
(chemical plant and
cutlery)

-describe methods
of rust prevention,
specifically paint
and other coatings
to exclude oxygen

C43

Organic

chemistry
polymers

-describe macromolecules in
terms of large molecules built up
from small units (monomers),
different macromolecules having
different units and/or different
linkages

-describe the formation of nylon
(a polyamide) and Terylene (a
polyester) by condensation
polymerisation, the structure of
nylon being represented as:
_!-!-T-E_N‘_EE_E_N‘B_‘N_E

H

and the structure of Terylene as:

—!— —2—0— I:I»o—(!— —g—o— o

-draw on the board or
use the interactive white
board

-describe the polymer, by
showing it is made out
from repeating units
known as monomers
-show the students how
the water molecules are
formed when some
hydrogen atoms and
(OH) are broken from
the monomers to form
the polymer

-highlight the different
types of linkage (ester
and amide linkage) give
example on each and ask
them to draw the
polymer made of certain
monomers

-ask the students to

-add, subtract, multiply
and divide;

-draw charts and graphs
(for different types of
organic molecules
including polymers)

- interpret charts and
graphs

-describe the
pollution problems
caused

by non-
biodegradable
plastics

-name some typical
uses of plastics and
of man-made fibres
-name proteins, fats
and carbohydrates
as the main
constituents of food
-describe proteins
as possessing the
same (amide)
linkages as nylon
but with different
units

-describe the
hydrolysis of
proteins to amino
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search for uses of any
polymers and also to
search to the
disadvantage of
monomers

acids (structures
and names not
required)

-describe fats as
esters possessing
the same linkage as
Terylene but with
different units

Subject: Chemistry
Grades: 11,12 SL

Curriculum: IB

Code | Topic/ Objectives Strategies Math skills Application or
Concept used/needed. integration .
1-In the same
subject
2- In other
subjects
C44 -determining the limiting reactant | - Virtual experiments -Division. -The internal
Quantitativ | and the reactant in excess. can be used here. -Subtraction. combustion engine,
e chemistry Solve problems -Multiplication. gasoline, when
involving theoretical, hydrocarbons are
Mass and experimental and burnt in a limited
gaseous percentage yield. supply of oxygen
volume (incomplete
relationship combustion when
sin produces carbon,
chemical carbon monoxide
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reactions . and water).

C45 Quantitativ | Solve problems using the Ideal -Apply Avogadro’s law | -Multiplication. -The study of
e chemistry | gas equation PV=nRT to calculate reacting -Division. common gasses

volumes of gases. under different

Mass and - Apply the concept of conditions.
gaseous molar volume at -To correlate the
volume standard temperature four macroscopic
relationship and pressure in properties of gasses
sin calculations. (P,V,T and the no
chemical The molar volume of an of moles).
reactions . ideal gas under standard

conditions is 2.24 x
10-2 m3 mol-1 (22.4
dm3 mol-1).

-Solve problems
involving the
relationship between
temperature, pressure
and volume for a fixed
mass of an ideal gas.
-Simulations can be

used to demonstrate this.

- Solve problems using
the ideal gas equation,
PV =nRT

TOK: The distinction
between the Celsius and
Kelvin scales as an
example of an artificial
and natural scale could
be discussed.

-Analyze graphs relating
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to the ideal
gas equation.

C46

Atomic
structure

Electron
arrangement

-Explain the lines in the emission
spectrum of the Hydrogen are
related to electron energy levels.

-Explain how the lines in
the emission spectrum of
hydrogen are related to
electron energy levels.

- Students should be able
to draw an energy level
diagram,

- show transitions
between different energy
levels and recognize that
the lines in a line
spectrum are directly
related to these
differences.

-An understanding of
convergence is expected.
Series should be
considered in the
ultraviolet, visible and
infrared regions of the
spectrum.

-Calculations,
knowledge of quantum
numbers and historical
references will not be
assessed.

- Interactive simulations
modelling the behaviour
of electrons in the

-To explain the
presence of energy
levels in atoms and
relate this to the
colors of some
metal ion
compounds and fire
works.
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hydrogen atom can be
used.

Ca7 Periodicity - Describe and explain -Relate this to
-Describe and explain the trends | the trends in atomic strength of ionic
Physical in atomic radii, ionic radii, first radii, ionic radii, first and covalent
properties ionization energies and electro ionization energies and compounds and its
negativities for elements across electro negativities for relation to
period 3. elements across period solubility of
3. compounds in
- Databases and different solvents.
simulations can be used (Electro negativity
here. and polarity of
compounds).
C48 : -Relate the nature
Periodicity Discuss the changes in nature, Discuss the changes in of oxides to to
from ionic to covalent and from nature, from ionic to pollution (acidic
basic to acidic, of the oxides covalent and from basic rain)
Chemical across period 3. to acidic, of the oxides -The use of the
properties across period 3. basic oxides in

3 Equations are required
for the reactions of
Na,O,

MgO, P40, and SO;
with water.

neutralizing acidic
soils ).
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C49

Energetics:

Hess’s law

- Determine the enthalpy change
of a reaction that is the sum of
two or three reactions with
known enthalpy changes.
Students should be able to use
simple enthalpy cycles and
enthalpy level diagrams and to
manipulate equations.

-Determine the enthalpy
change of a reaction that
is the sum of two or
three reactions with
known enthalpy changes

- Students should be able
to use simple enthalpy
cycles and enthalpy level
diagrams and to
manipulate equations.
Students will not be

required to state Hess’s

law.

TOK: As an example of
the conservation of
energy, this illustrates
the unification of ideas
from different areas of
science.

-Multiplication.
-Division.
-Subtraction.

-Calculate the
enthalpy change of
reactions that can
not be measured
directly or for
reactions that can
not take place or
isolated easily.
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C50 Oxidation | -Deduce redox equations using -H+ and H20 should be | Adding and Subtracting | -To facilitate
and half equations. used where necessary negative and positive balancing equations
reduction to balance half-equations | numbers. and use this in
in acid solution. Multiplication. determining the
Redox -The balancing of Division. amount of
equations equations for reactions oxidizing agents
in alkaline solution will needed for certain
not be assessed reactions
C51 Organic -Explain the reactions of methane | -Reference should be -To explain certain
chemistry | and ethane with chlorine and made to hemolytic products of organic
bromine in terms of free radical fission and the reaction reactions.
Alkanes mechanisms. steps of initiation,
Free radical propagation and
mechanisms termination.

-The use of the half-
arrow to represent the
movement of a single
electron is not required.
-The

formulas of free radicals
should include the
radical symbol, for
example, Cles .
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C52

Measure-
ments and
data

processing:

uncertaintie
S

-Determine and calculating
uncertainties in results

Only a simple treatment
is required. For
functions

such as addition and
subtraction, absolute
uncertainties can be
added. For
multiplication,

division and powers,
percentage uncertainties
can be added. If one
uncertainty is much
larger

than others, the
approximate uncertainty
in the calculated result
can be taken as due to
that

quantity alone

Addition
Subtraction
Multiplication
And Division

-To analyze errors
and to relate this to
the deviation and to
errors and
improvements .
-To evaluate the
experiment through
the results and the
error analysis.
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Subject: Chemistry
Grades: 11, 12 HL

Curriculum: IB

[Ar]4s23d3 or
[Ar]3d34s2. Exceptions
o the principle for
copper and chromium
should be known.
-Students should be
familiar with the
-representation of the
spinning electron in an
orbital as an arrow in a
box.

Code | Topic/ Objectives Strategies Math skills Application or
Concept used/needed. integration .
1-In the same
subject
2- In other
subjects
C53 | Atomic -Apply the Aufbau principle, -For Z = 23, the full Addition. -Displaying the
structure Hund’s rule and the Pauli electron configuration is | Subtraction. electronic
exclusion principle to write 1522522p63s23p64523d3 configuration of
Electron electron configurations for atoms | and the abbreviated certain atoms and
arrangement. | and ions up to Z = 54, electron configuration is relate this to colors

of compounds and
the catalytic
activity of
transition metals.
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C54a | Periodicity: | Describe and explain the Include [Fe(H20)6]3+, -Application in
formation of omplexes of d-block | [Fe(CN)6]3-, [CuCl4]2— complex metric
First row d- elements. and[Ag(NH3)2]+. Only titration used in
block monodentate ligands are industry as means
elements required. of estimating metal
ion concentrations
such as in
determining the
hardness of
water,pigments and
the study of light
spectrum.
C54 Db Explain why some complexes of | Students need only know Dyes
d-block elements are coloured. that, in complexes, Pigments
the d sub-level splits into Fire works
two sets of orbitals of Food dyes
different energy and the
electronic transitions
that ake place between
them are responsible for
their olours.
C55 Examples should include | -Geometry. -To show how two
Bonding Predict the shape and bond angles | PCI5, SF6, XeF4 and -Angles and Bond or more atoms may
for species with five and six PF6 angles. link by sharing
Shapes of negative - -Shapes and drawing electron pairs in
molecules charge centres using the VSEPR | Aim 7: Interactive shapes in space . covalent bonds and
and ions theory. simulations are available | -Three dimensional represent the

to llustrate this.

shapes.

electronic structure
of the resulting
compound or ion.
-This is related to
polarity of
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compounds and
solubility in certain
solvents The use of
dry cleaning and
detergents .

C56

Bonding

Hybridization

Explain hybridization in terms of
the mixing of atomic orbitals to
form new rbitals for bonding.

Identify and explain the
relationships

between Lewis structures,
molecular shapes and types of
hybridization (sp, sp2 and sp3).

Students should consider
sp, sp2 and sp3
hybridization, and the
shapes and orientation of
these orbitals.

TOK: Is hybridization a
real process or a
mathematical device?

Students should consider
examples from inorganic
as well as organic
chemistry

To explain the
arrangement of
atoms in molecules
and relate this to
the bonding in
compounds
especially carbon
compounds of
multiple bonds.
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C57 Energetics: | -Construct a Born—Haber cycle -Addition -To measure
for group 1 and 2 oxides and -Subtraction enthalpy changes of
Born-Haber | chlorides, and use it to calculate | -A significant difference | -Division certain chemical
cycle an enthalpy change. between the two values | -Multiplication reactions.
indicates covalent -To measure
-Discuss the difference between | character. electron affinities
theoretical and experimental of certain atoms.
lattice enthalpy values of ionic
compounds in terms of their
covalent character -To conclude
whether a ompound
is purely ionic or
partially ionic.
C58 Energetics -Predict the effect of a change in -Predict whether a

spontaneity

temperature on the spontaneity of
a reaction using standard entropy
and enthalpy changes .

chemical reaction

will take place or

not by calculating
the value of Gibbs
free energy.
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C59 Kinetics -Explain that reactions can occur | -Only examples with -Account for the
by more than one step and that one- or two-step photochemical
Reaction the slowest step determines the reactions where the smog.(air
mechanisms | rate of reaction (rate-determining | mechanism is given will pollution).
step). be assessed. -Also to account for
TOK: Agreement the order of a
-Describe the relationship between rate equation chemical reaction.
between reaction mechanism, and a suggested
order of reaction and rate- mechanism only
determining step. provides evidence to
support a reaction
mechanism.
Disagreement disproves
the mechanism.
C60 -Describe qualitatively the -The Arhenius equation | -Dealing with powers. -To show the effect
Kinetics relationship between the rate and its logarithmic form | -Logs and Lens values of temperature on
constant (k) and temperature ---- | are provided in the -Graphs and calculating | the rate of a
Activation Determine activation energy (Ea) | Chemistry data booklet. | slopes from graphs. chemical reaction.
energy values from the Arrhenius The use of simultaneous | -ldentifying intersections | - To calculate the

equation by a graphical method.

().

equations will not be
assessed

of x and y axis.

activation energy of
a chemical
industrial reaction
and to be able to
know the specific
temperature needed
to work out a
chemical reaction.
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C61 | Acids and -Describe the composition of a -Only examples Multiplication -In biochemistry: to
bases buffer solution and explain its involving the transfer of | Division and subtraction. | study blood
action. Solve -problems one proton will be -Log values disturbances.
involving the composition and assessed. Examples -To maintain a
Buffer pH of a specified buffer system. | should include ammonia constant pH in use.
solutions Solution/ammonium -in drugs and in
chloride and ethanoic medicines.
acid/ odium ethanoate. -In hormones and in
Students should state catalysts in
when approximations industry.
are used in equilibrium
calculations. The use of
quadratic equations will
not be assessed.
- Virtual experiments
can be used to
demonstrate this.
C62 -Describe stereoisomers as -Include the prefixes cis- | -Geometry and three -To study
Organic compounds with the same and trans- and the term | dimensional shapes. geometric
chemistry | structural formula but with restricted rotation. arrangement of the

Stereoisome
rism

different arrangements of atoms
in space.

-Describe and explain
geometrical isomerism in non-
cyclic alkenes.

-Describe and explain
geometrical isomerism in C3 and
C4 cycloalkanes

-Include the dichloro
derivatives of
cyclopropane and
cyclobutane.

isomers of certain
organic
compounds.

-The study of
proteins and of
carbohydrates and
other natural
organic
compounds.
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Explain the difference in the
physical and chemical properties
of geometrical isomers.

-Describe and explain optical
isomerism in simple organic
molecules.

-Include cis- and

trans- 1,2- dichloroethe
ne as examples with
different boiling points,
and cis- and

trans- but- 2- ene-

1,4- dioic acid as
examples that react
differently when heated.

I-nclude examples such
as butan- 2- ol and

2- bromobutane.

The term asymmetric
can be used to describe
a carbon atom joined to
four different atoms or
groups.

The term chiral can be
used to describe a
carbon atom joined to
four different atoms or
groups, and also as a
description of the
molecule itself.

Include the meanings of
the terms enantiomer
and racemic mixture.
TOK: The existence of
optical isomers provided
indirect evidence of a

-Polarity of certain
isomers and the
solubility in polar
and non polar
solvents
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tetrahedrally bonded
carbon atom. This is an
example of the power of
reasoning in allowing us
access to the molecular
scale.

Do we know or believe
those carbon atoms are
Tetrahedrally
coordinated? The use of
conventions in
representing three-
dimensional molecules
in two dimensions could
also be discussed
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