Subject : Chemistry
Grade 10
Code
Topic /
concept

C01

ﺗﺠﺎﺭﺏ ﺍﻟﺘﻔﺮﻳﻎ
ﺍﻟﻜﻬﺮﺑﺎﺋﻲ

MOE curriculum
Objectives

• ﺃﻥ ﻳﺘﻌﺮﻑ ﻋﻠﻰ ﺃﻧﺎﺑﻴﺐ ﺍﻟﺘﻔﺮﻳﻎ ﺍﻟﻜﻬﺮﺑﺎﺋﻲ
• ﺃﻥ ﻳﺘﻌﺮﻑ ﻋﻠﻰ ﻣﺒﺪﺃ ﻋﻤﻞ ﺃﻧﺎﺑﻴﺐ ﺍﻟﺘﻔﺮﻳﻎ
ﺍﻟﻜﻬﺮﺑﺎﺋﻲ

Strategies

Math skills used/
needed

ﻻ ﻳﻮﺟﺪ • ﺍﻟﺘﻌﺮﻑ ﻋﻠﻰ ﻣﻜﻮﻧﺎﺕ ﺟﻬﺎﺯ
N/A
ﺍﻟﺘﻔﺮﻳﻎ ﺍﻟﻜﻬﺮﺑﺎﺋﻲ ﻭﺃﻫﻤﻴﺔ
ﻫﺬﻩ ﺍﻷﺟﺰﺍء

Experiments
related to
 To know the structure of
• ﺗﺼﻤﻴﻢ ﺗﺠﺎﺭﺏ ﻣﻤﺎﺛﻠﺔ ﻟﺘﺠﺎﺭﺏ
electric
electric discharge tubes.
ﺍﻟﺘﻔﺮﻳﻎ ﺍﻟﻜﻬﺮﺑﺎﺋﻲ ﻟﻠﺘﻌﺮﻑ
discharge.
 To explain the concept of electric
ﻋﻠﻰ ﺧﻮﺍﺹ ﺃﺷﻌﺔ ﺍﻟﻘﻨﺎﺓ
discharge tubes and how they
operate
To identify the parts of
the electric discharge
tubes, and importance of
each part.
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Application or
integration;
1 in the same
subject;
2- in other
subjects
ﻟﻠﻤﺎﺩﺓ ﻋﻼﻗﺔ ﻛﺒﻴﺮﺓ ﺑﻤﺎﺩﺓ
ﺍﻟﻔﻴﺰﻳﺎء ﺣﻴﺚ ﻳﻤﻜﻦ ﻣﻦ
ﺧﻼﻝ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻜﻬﺮﺑﺎﺋﻴﺔ
ﺍﻟﺘﻌﺮﻑ ﻋﻠﻰ ﺍﻟﻤﺼﻄﻠﺤﺎﺕ
 ﺍﻻﻧﻮﺩ, ﺍﻵﺗﻴﺔ ﺍﻟﻜﺎﺛﻮﺩ
ﻭﺍﻟﺘﻌﺮﻑ ﻋﻠﻰ
ﻣﺼﻄﻠﺤﺎﺕ ﺍﻟﻐﺎﺯ
 ﻣﻠﻒ, ﺍﻟﻤﺨﻠﺨﻞ
ﺍﻟﺦ... ﺭﻭﻣﻜﻮﺭﻑ
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.

• ﻟﻠﻤﺎﺩﺓ ﻋﻼﻗﺔ ﻛﺒﻴﺮﺓ
ﺑﻤﺎﺩﺓ ﺍﻟﻔﻴﺰﻳﺎء
• ﻟﻠﻤﺎﺩﺓ ﻋﻼﻗﺔ ﺑﻤﺎﺩﺓ
ﺍﻟﺮﻳﺎﺿﻴﺎﺕ
• ﺍﻟﺘﺪﺭﺏ ﻋﻠﻰ ﺍﻟﺤﺴﺎﺑﺎﺕ
ﺍﻟﺮﻳﺎﺿﻴﺔ ﻣﺜﻞ ﺍﻟﻘﺴﻤﺔ
ﻭﺍﻟﻀﺮﺏ
There is a close
relation with
physics, and math.

ﺍﺳﺘﺨﺪﺍﻡ ﻋﻤﻠﻴﺎﺕ ﺍﻟﻀﺮﺏ
ﻭﺍﻟﻘﺴﻤﺔ ﻭﺍﻟﻜﺴﻮﺭ
ﻭﺍﻟﻔﻮﺍﺻﻞ ﺍﻟﻌﺸﺮﻳﺔ ﺍﻟﺘﻲ
ﻳﺼﻌﺐ ﻋﻠﻰ ﺍﻟﻄﺎﻟﺐ
ﺍﻟﺘﻌﺎﻣﻞ ﻣﻌﻬﺎ
Use basic mathematical
skills
Addition, subtraction,
division, decimal
fractions.

• ﺃﻥ ﻳﺘﻌﺮﻑ ﻋﻠﻰ ﻛﻴﻔﻴﺔ ﺣﺴﺎﺏ ﺍﻟﻜﺘﻞ
• ﺷﺮﺡ ﺳﺒﺐ ﻟﺠﻮء ﺍﻟﻌﻠﻤﺎء
ﺍﻟﺬﺭﻳﺔ ﻟﻠﻌﻨﺎﺻﺮ
ﻟﻠﺘﻌﺎﻣﻞ ﻣﻊ ﻭﺣﺪﺍﺕ ﻛﺘﻠﺔ
ﻛﺒﻴﺮﺓ ﻣﺜﻞ ﺍﻟﻐﺮﺍﻡ ﻓﻲ
• ﺃﻥ ﻳﺘﻌﺮﻑ ﻋﻠﻰ ﺳﺒﺐ ﺇﻋﺘﻤﺎﺩ ﻛﺘﻠﺔ ﻧﻈﻴﺮ
ﺍﻟﺘﻌﺎﻣﻞ ﻣﻊ ﺗﻔﺎﻋﻼﺕ
ﺍﻟﻜﺮﺑﻮﻥ  12ﺃﺳﺎﺳﺎ ﻟﻘﻴﺎﺱ ﺍﻟﻜﺘﻞ
ﺍﻟﻌﻨﺎﺻﺮ ﻣﻌﺎ ﻟﺘﻜﻮﻳﻦ
ﺍﻟﺬﺭﻳﺔ ﻟﻠﻌﻨﺎﺻﺮ
ﺍﻟﻤﺮﻛﺒﺎﺕ
• ﺃﻥ ﻳﺘﻌﺮﻑ ﻋﻠﻰ ﻃﺮﻳﻘﺔ ﺣﺴﺎﺏ ﺍﻟﻜﺘﻠﺔ
ﺍﻟﻜﺘﻞ
ﺣﺴﺎﺏ
ﻛﻴﻔﻴﺔ
• ﺷﺮﺡ
ﺍﻟﺬﺭﻳﺔ ﻟﻌﻨﺼﺮ ﺇﻋﺘﻤﺎﺩﺍ ﻋﻠﻰ ﻧﻈﺎﺋﺮﺓ
ﺍﻟﺬﺭﻳﺔ ﻟﻠﻌﻨﺎﺻﺮ ﺇﻋﺘﻤﺎﺩﺍ ﻋﻠﻰ
ﻭﻧﺴﺒﺔ ﻭﺟﻮﺩﻫﺎ ﻓﻲ ﺍﻟﻄﺒﻴﻌﺔ
ﻛﺘﻠﺔ ﻧﻈﻴﺮ ﺍﻟﻜﺮﺑﻮﻥ 12
• ﺃﻥ ﻳﺤﺴﺐ ﺍﻟﻜﺘﻠﺔ ﺍﻟﺬﺭﻳﺔ ﻟﻌﺪﺩ ﻣﻦ
• ﺇﻋﻄﺎء ﺃﻣﺜﻠﺔ ﻟﺤﺴﺎﺏ ﺍﻟﻜﺘﻞ
ﺍﻟﻌﻨﺎﺻﺮ ﻭﺍﻟﻨﻈﺎﺋﺮ
ﺍﻟﺬﺭﻳﺔ ﻟﻌﺪﺩ ﻣﻦ
• How to calculate the atomic
ﺍﻟﻌﻨﺎﺻﺮﺇﻋﺘﻤﺎﺩﺍ ﻋﻠﻰ ﻛﺘﻠﺔ
masses for elements.
ﻧﻈﻴﺮ ﺍﻟﻜﺮﺑﻮﻥ 12
• Explains why the isotope for
• ﺷﺮﺡ ﻣﺎﻫﻲ ﺍﻟﻨﻈﺎﺋﺮ ﻭﺣﺴﺎﺏ
carbon-12 atom is used as a
ﺍﻟﻜﺘﻞ ﺍﻟﺬﺭﻳﺔ
standard to measure atomic
ﺍﻟﻨﺴﺒﻴﺔ ﻟﻌﺪﺩ ﻣﻦ ﺍﻟﻨﻈﺎﺋﺮ
masses with.
• How to calculate the relative
• Explain why
atomic mass of an element
scientists use large
depending on its isotopes and
mass units when
the percentage of abundance
dealing with
in nature.
elements reactions to
• Calculate atomic masses for
produce compounds.
number many elements and
• Explain how to
isotopes.
calculate the atomic
mass depending on
the carbon 12
isotope.
• Practice calculating
atomic masses for
different elements
using carbon 12
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ﺍﻟﻜﺘﻞ ﺍﻟﺬﺭﻳﺔ
ﻭﺍﻟﻨﻈﺎﺋﺮ
ﺻﻔﺤﺔ 8
atomic
masses and
isotopes

C02

isotope
C03

ﻣﻔﻬﻮﻡ ﺍﻟﻤﻮﻝ
11 ﺻﻔﺤﺔ
The Mole
concept

ﺇﺳﺘﺨﺪﺍﻡ ﻋﻤﻠﻴﺔ ﺍﻟﻘﺴﻤﺔ
• ﺃﻥ ﻳﻌﺮﻑ ﺃﻥ ﺍﻟﻜﺘﻠﺔ ﺍﻟﺬﺭﻳﺔ ﻷﻱ
• ﺍﺳﺘﺨﺪﺍﻡ ﺍﻟﺠﺪﻭﻝ ﺍﻟﺪﻭﺭﻱ
ﺍﺳﺘﺨﺪﺍﻡ ﻋﻤﻠﻴﺔ ﺍﻟﻀﺮﺏ
ﻋﻨﺼﺮﺗﺤﺘﻮﻱ ﻋﻠﻰ ﻋﺪﺩ ﺛﺎﺑﺖ ﻣﻦ
ﻟﻤﻌﺮﻓﺔ ﺍﻟﻜﺘﻞ ﺍﻟﺬﺭﻳﺔ ﻟﻌﻨﺎﺻﺮ
ﺍﻟﺘﻌﺎﻣﻞ ﻣﻊ ﺍﻻﺳﺲ
ﺫﺭﺍﺕ ﺫﻟﻚ ﺍﻟﻌﻨﺼﺮ ﻳﺴﺎﻭﻱ ﻋﺪﺩ
ﻣﺨﺘﻠﻔﺔ
ﺍﻓﻮﺟﺎﺩﺭﻭ ﻭﻗﺪ ﺍﻃﻠﻖ ﻋﻠﻰ ﻫﺬﺍ ﺍﻟﻌﺪﺩ ﻣﻦ
• ﻗﻴﺎﺱ ﺃﻭﺯﺍﻥ ﺍﻟﻜﺘﻞ ﺍﻟﺬﺭﻳﺔ
Use of division and
.ﺍﻟﺬﺭﺍﺕ ﺇﺳﻢ ﺍﻟﻤﻮﻝ
ﺍﻟﻐﺮﺍﻣﻴﺔ ﻟﻌﺪﺩ ﻣﻦ ﺍﻟﻌﻨﺎﺻﺮ
multiplication and
ﺍﻟﻜﺮﺑﻮﻥ, ﻣﺜﻞ ﺍﻟﻜﺒﺮﻳﺖ
• ﺃﻥ ﻳﻌﺮﻑ ﺃﻥ ﻗﻴﻤﺔ ﻋﺪﺩ ﺃﻓﻮﺟﺎﺩﺭﻭ ﻳﺴﺎﻭﻱ
23
exponents
10× 6,02
ﺍﻻﻟﻮﻣﻨﻴﻮﻡ, ﺍﻟﻨﺤﺎﺱ, ﺍﻟﺤﺪﻳﺪ,
ﺍﻟﻤﻐﻨﻴﺴﻴﻮﻡ ﻭﻳﺘﻢ ﺷﺮﺡ ﻣﻔﻬﻮﻡ • ﺃﻥ ﻳﻌﺮﻑ ﺃﻥ ﺍﻟﻜﺘﻠﺔ ﺍﻟﺬﺭﻳﺔ ﻷﻱ
ﺍﻟﻤﻮﻝ ﻭﻋﺪﺩ ﺃﻓﻮﺟﺎﺩﺭﻭ ﺑﺄﻧﻪ
ﻋﻨﺼﺮﺗﺤﺘﻮﻱ ﻋﻠﻰ ﻋﺪﺩ ﺛﺎﺑﺖ ﻣﻦ
ﺭﻏﻢ ﺇﺧﺘﻼﻑ ﻛﺘﻞ ﻛﻞ ﻣﻦ
ﺫﺭﺍﺕ ﺫﻟﻚ ﺍﻟﻌﻨﺼﺮ ﻳﺴﺎﻭﻱ ﻋﺪﺩ
ﺍﻟﻤﻮﺍﺩ ﺍﻟﺴﺎﺑﻘﺔ ﺇﻻ ﺃﻥ ﻋﺪﺩ
ﺍﻓﻮﺟﺎﺩﺭﻭ
ﺍﻟﺬﺭﺍﺕ ﻣﺘﺴﺎﻭﻱ ﻟﺠﻤﻴﻊ
• ﺃﻥ ﻳﻌﺮﻑ ﺃﻥ ﺍﻟﻜﺘﻠﺔ ﺍﻟﺬﺭﻳﺔ ﺍﻟﻐﺮﺍﻣﻴﺔ ﻷﻱ
ﻛﺘﻠﺘﻬﺎ
ﺍﻟﻌﻨﺎﺻﺮ ﺍﻟﻤﺤﺴﻮﺑﺔ
ﻋﻨﺼﺮ ﺗﺴﺎﻭﻱ ﻭﺍﺣﺪ ﻣﻮﻝ
• To know that the atomic mass
• Use the Periodic Table
of any element contains a
to find the atomic mass
constant number of atoms
of the different
equal to Avogadro number
elements.
which is named “ Mole”.
• To know that Avogadro
• Measure amounts of
number = 6.02× 1023
different element
• To recognize that the atomic
equals to its atomic
mass of any element contains
masses such as iron ,
a constant number of atoms
sulfur , carbon,
equal to Avogadro number
aluminum, magnesium
• To recognize that atomic mass
and explain the
in grams of any element
Avogadro’s number
equals to one mole.
and mole concepts;
Which says that even
though masses of the
different substances are
P

P
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• ﻟﻠﻤﺎﺩﺓ ﻋﻼﻗﺔ ﻛﺒﻴﺮﺓ
ﺑﻤﺎﺩﺓ ﺍﻟﻔﻴﺰﻳﺎء
• ﻟﻠﻤﺎﺩﺓ ﻋﻼﻗﺔ ﺑﻤﺎﺩﺓ
ﺍﻟﺮﻳﺎﺿﻴﺎﺕ
There is a relation
with math and
physics.

C04

C05

ﺣﺴﺎﺑﺎﺕ ﺍﻟﻤﻮﻝ
Stoichiometry

ﺍﻟﻨﺴﺐ ﺍﻟﻤﺌﻮﻳﺔ
ﻟﻜﺘﻞ ﺍﻟﻌﻨﺎﺻﺮ
ﻓﻲ ﺍﻟﻤﺮﻛﺐ
( 22 )ﺻﻔﺤﺔ
The Percent
of
composition
for elements
in a
compound.

• ﺃﻥ ﻳﺤﺴﺐ ﻋﺪﺩ ﻣﻮﻻﺕ ﻛﺘﻠﺔ ﻣﺤﺪﺩﺓ ﻣﻦ
ﻋﻨﺼﺮ
• ﺃﻥ ﻳﺤﺴﺐ ﻋﺪﺩ ﺫﺭﺍﺕ ﻛﺘﻠﺔ ﻣﺤﺪﺩﺓ ﻣﻦ
ﻋﻨﺼﺮ
• ﺃﻥ ﻳﺤﺴﺐ ﻛﺘﻠﺔ ﻋﻨﺼﺮ ﺑﻤﻌﻠﻮﻣﻴﺔ ﻋﺪﺩ
ﻣﻮﻻﺗﻪ ﺃﻭ ﺫﺭﺍﺗﻪ
• To calculate the number of
moles in a specific mass of
an element.
• To calculate no, of atoms in a
specific mass of an element.
• To calculate the mass of
element knowing the
number of moles or atoms

• ﺃﻥ ﻳﺘﻌﺮﻑ ﻋﻠﻰ ﻃﺮﻳﻘﺔ ﻟﺤﺴﺎﺏ ﺍﻟﻨﺴﺐ
ﺍﻟﻤﺌﻮﻳﺔ ﺍﻟﻜﺘﻠﻴﺔ ﻟﻠﻌﻨﺎﺻﺮ ﺍﻟﺪﺍﺧﻠﺔ ﻓﻲ
ﺗﻜﻮﻳﻦ ﺍﻟﻤﺮﻛﺐ
• ﺃﻥ ﻳﺤﺴﺐ ﺍﻟﻨﺴﺐ ﺍﻟﻤﺌﻮﻳﺔ ﺍﻟﻜﺘﻠﻴﺔ
ﻟﻠﻌﻨﺎﺻﺮ ﺍﻟﺪﺍﺧﻠﺔ ﻓﻲ ﺗﻜﻮﻳﻦ ﻣﺮﻛﺐ
• Know the way to calculate the
percentage of composition
for elements in a compound.
• Calculate the percentage
composition for elements in
compounds.

not equal, yet the
number of atoms in
each of these measured
elements is the same.
• ﺇﻋﻄﺎء ﺃﻣﺜﻠﺔ ﺣﺴﺎﺑﻴﺔ ﻛﺜﻴﺮﺓ
ﻟﺤﺴﺎﺏ ﻋﺪﺩ ﺫﺭﺍﺕ ﻋﻨﺼﺮ
ﺃﻭ ﻣﻌﺮﻓﺔ ﻋﺪﺩ ﻣﻮﻻﺗﻪ ﺃﻭ, ﻣﺎ
ﻋﺪﺩ ﺫﺭﺍﺗﻪ ﺃﻭ ﻛﺘﻠﺘﻪ
• ﺗﻮﺿﻴﺢ ﺃﻥ ﻣﻔﻬﻮﻡ ﺍﻟﻤﻮﻝ
ﻳﻨﻄﺒﻖ ﺃﻳﻀﺎ ﻋﻠﻰ ﺍﻷﻳﻮﻧﺎﺕ
ﻭﺍﻟﺠﺰﻳﺌﺎﺕ
• Give many examples
to calculate the no. of
atoms of a specific
element or finding its
no. of moles or atoms
of mass.
• Explain that mole
concept applicable
for both atoms and
molecules
• ﺇﻋﻄﺎء ﺃﻣﺜﻠﺔ ﻳﺸﺮﺡ ﻣﻦ ﺧﻼﻟﻬﺎ
ﻛﻴﻔﻴﺔ ﺣﺴﺎﺏ ﺍﻟﻨﺴﺒﺔ ﺍﻟﻤﺌﻮﻳﺔ
ﻟﻠﻌﻨﺎﺻﺮ ﺍﻟﺪﺍﺧﻠﺔ ﻓﻲ ﺗﻜﻮﻳﻦ
. ﺍﻟﻤﺮﻛﺐ
 Give examples to
explain how to
calculate the
percentage of
composition for
elements in a
compound.
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ﺇﺳﺘﺨﺪﺍﻡ ﻋﻤﻠﻴﺔ ﺍﻟﻘﺴﻤﺔ
ﺍﺳﺘﺨﺪﺍﻡ ﻋﻤﻠﻴﺔ ﺍﻟﻀﺮﺏ
ﺍﻟﺘﻌﺎﻣﻞ ﻣﻊ ﺍﻻﺳﺲ
Use of division and
multiplication and
exponents.

• ﺍﻟﺘﺪﺭﺏ ﻋﻠﻰ ﺍﻟﻌﻤﻠﻴﺎﺕ
ﺍﻟﺤﺴﺎﺑﻴﺔ

ﺇﺳﺘﺨﺪﺍﻡ ﻋﻤﻠﻴﺔ ﺍﻟﻘﺴﻤﺔ
ﺍﺳﺘﺨﺪﺍﻡ ﻋﻤﻠﻴﺔ ﺍﻟﻀﺮﺏ
ﺍﻟﺘﻌﺎﻣﻞ ﻣﻊ ﺍﻻﺳﺲ
ﺍﻟﺘﻌﺎﻣﻞ ﻣﻊ ﺍﻟﻨﺴﺐ ﺍﻟﻤﺌﻮﻳﺔ

• ﻋﻼﻗﺔ ﺑﻤﺎﺩﺓ
ﺍﻟﺮﻳﺎﺿﻴﺎﺕ
• ﺍﻟﺘﺪﺭﺏ ﻋﻠﻰ ﺍﻟﻌﻤﻠﻴﺎﺕ
ﺍﻟﺤﺴﺎﺑﻴﺔ ﻭﺧﺎﺻﺔ
ﺍﻟﺘﻲ ﺗﺤﺘﻮﻱ ﻋﻠﻰ
ﺍﻻﺳﺲ
Relation with math
m and practice
math skills.

• Use basic mathematical
skills and work with
exponents , dealing with
percentages

Calculations

ﻟﻠﻤﺎﺩﺓ ﻋﻼﻗﺔ ﺑﻤﺎﺩﺓ
ﺍﻻﺣﻴﺎء ﺣﻴﺚ ﻳﻤﻜﻦ
ﺍﻟﺘﺤﺮﻱ ﻋﻦ ﻣﺎﺩﺓ
ﻛﻴﻤﻴﺎﺋﻴﺔ ﺃﻭ ﺃﻧﺴﺠﺔ
ﻋﻀﻮﻳﺔ ﻓﻲ ﻣﺴﺮﺡ
ﺟﺮﻳﻤﺔ
• This has a
relation with
biology , since it
can be used to
detect for a
chemical or
tissues in a crime
location .
• ﻋﻼﻗﺔ ﺑﻤﺎﺩﺓ
ﺍﻟﺮﻳﺎﺿﻴﺎﺕ
• ﻋﻼﻗﺔ ﺑﻤﺎﺩﺓ ﺍﻟﻔﻴﺰﻳﺎء
• ﺷﺮﺡ ﻣﻔﻬﻮﻡ ﺍﻟﻄﺎﻗﺔ
ﺍﻟﻤﻤﺘﺼﺔ ﻭﺍﻟﻄﺎﺭﺩﺓ
ﻭﻛﻴﻔﻴﺔ ﺍﻟﺘﻌﺒﻴﺮ ﻋﻨﻬﺎ
ﺑﻤﻌﺎﺩﻟﺔ ﻛﻴﻤﻴﺎﺋﻴﺔ ﻣﻦ
ﺣﻴﺚ ﻭﺿﻌﻬﺎ ﻣﻊ
ﺍﻟﻤﺘﻔﺎﻋﻼﺕ ﺃﻭ
ﺍﻟﻨﻮﺍﺗﺞ
relation with math
physics
explaining the
concept of

ﺗﺤﺪﻳﺪ ﺍﻟﺼﻴﻐﻪ
ﺇﺳﺘﺨﺪﺍﻡ ﻋﻤﻠﻴﺔ ﺍﻟﻘﺴﻤﺔ
• ﺃﻥ ﻳﺘﻮﺻﻞ ﺇﻟﻰ ﺗﺤﺪﻳﺪ ﺍﻟﺼﻴﻐﺔ ﺍﻷﻭﻟﻴﺔ
• ﺍﻟﺘﻮﺻﻞ ﺇﻟﻰ ﺣﺴﺎﺏ ﻛﻞ ﻣﻦ
ﺍﻷﻭﻟﻴﺔ
ﺍﺳﺘﺨﺪﺍﻡ ﻋﻤﻠﻴﺔ ﺍﻟﻀﺮﺏ
ﻟﻠﻤﺮﻛﺐ
ﺍﻟﺼﻴﻐﺘﻴﻦ ﺍﻷﻭﻟﻴﺔ ﻭﺍﻟﺠﺰﻳﺌﻴﺔ
ﺍﻟﺘﻌﺎﻣﻞ ﻣﻊ ﺍﻻﺳﺲ
ﻭﺍﻟﺠﺰﻳﺌﻴﺔ
 • • To be able toﺍﻥ ﻳﺘﻮﺻﻞ ﺇﻟﻰ ﺗﺤﺪﻳﺪ ﺍﻟﺼﻴﻐﺔ ﺍﻟﺠﺰﻳﺌﻴﺔ
ﺍﻟﺘﻌﺎﻣﻞ ﻣﻊ ﺍﻟﻨﺴﺐ ﺍﻟﻤﺌﻮﻳﺔ
ﻟﻠﻤﺮﻛﺒﺎﺕ
ﻟﻠﻤﺮﻛﺐ
determine the
 • To be able to determine theﺍﻟﻜﻴﻤﻴﺎﺋﻴﺔ
•
Use basic
empirical and
Determining
mathematical skills and
molecular formulae
empirical formula of a
the
work with exponents ,
for
a
compound.
compound
empirical
dealing with
• To determine the molecular
and
percentages
formula of the compound
molecular
formulae for
chemical
compounds.
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ﺣﺴﺎﺏ ﺣﺮﺍﺭﺓ
ﺍﻟﺘﻔﺎﻋﻞ ﺑﺎﺳﺘﺨﺪﺍﻡ
ﻃﺎﻗﺎﺕ ﺍﻟﺮﺑﻂ
)ﺻﻔﺤﺔ ( 48
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 ﻣﺮﺍﺟﻌﺔ ﺭﻣﻮﺯ ﻟﻮﻳﺲ
• ﺃﻥ ﻳﺘﻌﺮﻑ ﻋﻠﻰ ﺍﻟﺘﻐﻴﺮ ﻓﻲ ﺍﻟﻤﺤﺘﻮﻯ
ﻗﻴﻢ
ﻟﺤﺴﺎﺏ
 ﺇﺳﺘﺨﺪﺍﻡ ﺍﻟﺠﺪﺍﻭﻝ
ﺍﺳﺘﺨﺪﺍﻡ ﻋﻤﻠﻴﺔ ﺍﻟﻀﺮﺏ
ﺍﻟﺤﺮﺍﺭﻱ
ﺇﺳﺘﺨﺪﺍﻡ ﻋﻤﻠﻴﺔ ﺍﻟﺠﻤﻊ
ﻃﺎﻗﺎﺕ ﺍﻟﺮﻭﺍﺑﻂ
• ﺇﻥ ﻳﺤﺴﺐ ﺣﺮﺍﺭﺓ ﺍﻟﺘﻔﺎﻋﻞ ﺍﻟﻜﻴﻤﻴﺎﺋﻲ
ﺍﻟﻤﻌﺎﺩﻻﺕ
ﻣﻮﺍﺯﻧﺔ
ﻣﺮﺍﺟﻌﺔ

ﺍﻟﻄﺮﺡ
ﺇﺳﺘﺨﺪﺍﻡ ﻋﻤﻠﻴﺔ
ﺑﻮﺍﺳﻄﺔ ﻃﺎﻗﺔ ﺍﻟﺮﻭﺍﺑﻂ
ﺍﻟﻜﻴﻤﻴﺎﺋﻴﺔ ﺍﻟﺒﺴﻴﻄﺔ
• ﺃﻥ ﻳﻤﻴﻴﺰ ﺑﻴﻦ ﺃﻧﻮﺍﻉ ﺍﻟﺘﻔﺎﻋﻞ ﻣﻦ ﺣﻴﺚ
ﻟﻜﺴﺮ
ﺍﻟﻼﺯﻣﺔ
  o Addition , subtraction ,ﺣﺴﺎﺏ ﺍﻟﻄﺎﻗﺔ
ﻗﻴﻤﺔ ﺣﺮﺍﺭﺓ ﺍﻟﺘﻔﺎﻋﻞ
division ,multiplication
ﺍﻟﺮﻭﺍﺑﻂ ﺃﻭ ﺗﻜﻮﻳﻨﻬﺎ ﻣﻊ ﺍﻟﺨﺬ • ﺃﻥ ﻳﺴﺘﻨﺘﺞ ﺃﻥ ﺍﻟﺘﻔﺎﻋﻞ ﻃﺎﺭﺩ ﺃﻡ ﻣﺎﺹ
ﻣﻮﻻﺕ
ﻋﺪﺩ
ﺍﻹﻋﺘﺒﺎﺭ
ﺑﻌﻴﻦ
ﻟﻠﺤﺮﺍﺭﺓ ﻧﺘﻴﺠﺔ ﺣﺴﺎﺏ ﻃﺎﻗﺎﺕ ﺍﻟﺮﻭﺍﺑﻂ
ﺍﻟﺮﻭﺍﺑﻂ
ﻓﻲ ﺍﻟﻤﺘﻔﺎﻋﻼﺕ ﻭﺍﻟﻨﻮﺍﺗﺞ
 review electron dot
• Know the meaning of change
notation (Lewis
in the heat content.
)symbols
• Calculate the enthalpy change

Use
the periodic table
for a chemical reaction using
to calculate energy
bond energies
values of bonds.
• Distinguish between types of
 Review balancing
chemical reactions in terms
equations.

5

Calculating
the change
in enthalpy
using the
values of
bond
energies

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

of enthalpy change.
• To conclude if the reaction is
exothermic or endothermic
as a result of the chemical
bond energies of the
reactants and products.
C08

ﺃﻧﻮﺍﻉ ﺍﻟﻤﺒﻠﻤﺮﺍﺕ
87 ) ﺻﻔﺤﺔ
Types of
Polymers

ﺃﻥ ﻳﺘﻌﺮﻑ ﻋﻠﻰ ﺍﻟﻤﺒﻠﻤﺮﺍﺕ
ﺃﻥ ﻳﻌﺪﺩ ﺑﻌﺾ ﺃﻟﻤﻨﺘﺠﺎﺕ ﺍﻟﺘﻲ ﺗﺼﻨﻒ
ﻛﻤﺒﻠﻤﺮﺍﺕ
ﺃﻥ ﻳﺘﻌﺮﻑ ﻋﻠﻰ ﻣﺒﻠﻤﺮ ﻣﺘﻌﺪﺩ ﺍﻹﺛﻠﻴﻦ
 ﺟﺰﻳﺌﺎﺕ3 ﺃﻥ ﻳﻜﺘﺐ ﻣﻌﺎﺩﻟﺔ ﺗﻮﺿﻊ ﺑﻠﻤﺮﺓ
ﻣﻦ ﺍﻻﻳﺜﻴﻦ
ﺃﻥ ﻳﺘﻌﺮﻑ ﻋﻠﻰ ﻃﺮﻳﻘﺔ ﺗﻜﻮﻳﻦ ﺍﻟﺘﻔﻠﻮﻥ

• ﺷﺮﺡ ﻣﺎﻫﻴﺔ ﺍﻟﻤﺒﻠﻤﺮﺍﺕ
• ﺇﻇﻬﺎﺭ ﺍﻟﻄﻼﺏ ﻟﻌﺪﺩ ﻣﻦ
ﺍﻟﻤﺒﻠﻤﺮﺍﺕ ﺍﻟﺘﻲ ﺑﺤﻮﺯﺗﻬﻢ ﻣﺜﻞ
 ﺍﻟﺸﻨﻂ,  ﺃﻏﻠﻔﺔ ﺍﻟﻜﺘﺐ,ﺍﻟﻤﻤﺤﺎﻩ
•
, ﺟﻬﺎﺯ ﺍﻟﻜﻮﻣﺒﻴﻮﺗﺮ, ﺍﻟﻤﺪﺭﺳﻴﺔ
•
 ﺍﻟﺦ...  ﺍﻟﻤﺒﺮﺍﺓ, ﺍﻟﻤﻮﺑﺎﻳﻞ
• ﻭﺗﻮﺿﻴﺢ ﺃﻥ ﺟﻤﻴﻌﻬﺎ ﻋﺒﺎﺭﺓ ﻋﻦ
ﻣﻮﺍﺩ ﺻﻨﺎﻋﻴﺔ ﺗﺸﻜﻠﺖ ﻣﻦ
ﻋﻤﻠﻴﺎﺕ ﺍﻟﺒﻠﻤﺮﺓ
 Know what is a polymer
• ﺗﺼﻨﻴﻒ ﺃﻧﻮﺍﻉ ﺍﻟﻤﺒﻠﻤﺮﺍﺕ ﺇﻟﻰ
 List some products that is
ﺻﻨﺎﻋﻴﺔ ﻭﻃﺒﻴﻌﻴﺔ
classified as polymers.
• ﺷﺮﺡ ﻃﺮﻳﻘﺔ ﺇﺭﺗﺒﺎﻁ ﺟﺰﻳﺌﺎﺕ
 Know polyethene
ﺍﻹﺛﻠﻴﻦ ﻣﻌﺎ ﻟﺘﻜﻮﻳﻦ ﻣﺒﻠﻤﺮ ﻣﺘﻌﺪﺩ
 Write an equation showing the
ﺍﻹﻳﺜﻠﻴﻦ
polymerization of three
monomers of ethene
• ﺍﻟﻄﻠﺐ ﻣﻦ ﻣﺠﻤﻮﻋﺔ ﻣﻦ
 To know how Teflon is formed
ﺍﻟﻄﻼﺏ ﺗﻤﺜﻴﻞ ﺟﺰﻳﺌﺎﺕ ﺍﻻﻳﺜﻠﻴﻦ
 Recognize a polymer with
ﻭﺗﻜﻮﻳﻦ ﺍﻟﻤﺒﻠﻤﺮ ﻋﻦ ﻃﺮﻳﻖ
polyethylene
ﺗﺸﺎﺑﻚ ﺍﻻﻳﺪﻱ
• ﻣﺸﺎﻫﺪﺓ ﻃﺮﻳﻘﺔ ﺍﻹﺭﺗﺒﺎﻁ
()ﺑﻮﺍﺳﻄﺔ ﺍﻟﺮﺳﻮﻡ ﺍﻟﻤﺘﺤﺮﻛﺔ
ﻋﻠﻰ ﺍﻟﻤﻮﺍﻗﻊ ﺍﻟﺘﻌﻠﻴﻤﻴﺔ ﻋﻠﻰ
ﺍﻻﻧﺘﺮﻧﺖ
• Explain what a
polymer is.
• Make students aware
•
•

6

endothermic and
exothermic
reaction and
writing an
equations

×××××××××××
N/A

• ﻟﻬﺎ ﻋﻼﻗﺔ ﺑﻤﺎﺩﺓ ﺍﻟﻔﻴﺰﻳﺎء
ﺍﻟﺨﺼﺎﺋﺺ ﺍﻟﻔﻴﺰﻳﺎﺋﻴﺔ
ﻟﻠﻤﺒﻠﻤﺮﺍﺕ ﻣﻦ ﺣﻴﺚ
 ﺩﺭﺟﺎﺕ,ﻛﺜﺎﻓﺘﻬﺎ
ﺣﺠﻤﻬﺎ, ﺍﻧﺼﻬﺎﺭﻫﺎ
ﻭﺗﻠﻮﻳﺜﻬﺎ ﻟﻠﺒﻴﺌﺔ
It has a relation
with physics, and
physical
properties m and
polymerization
concerning
density , melting
points , size and
environmental
pollution .
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of the polymers they
are using such as
erasers, book covers,
mobiles sharpeners…
And indicate that all
are artificial materials
are produced by
polymerization.
• Classify polymers into
natural and man
made
• Explain how ethene
molecules bind
together to form
polyethylene .
• Ask students to
represent the
polymerization
process by binding
their hands together
• Watch a website or an
animation about
polymerization to see
how it happens ,
• ﺍﻟﺘﻌﺮﻑ ﻋﻠﻰ ﺍﻟﻤﺒﻠﻤﺮﺍﺕ ﺍﻟﻄﺒﻴﻌﻴﺔ
• ﺇﻋﻄﺎء ﺃﻣﺜﻠﺔ ﻋﻠﻰ ﺍﻟﻤﺒﻠﻤﺮﺍﺕ
ﺍﻟﻄﺒﻴﻌﻴﺔ
 ﺟﺰﻳﺌﺎﺕ3 • ﺃﻥ ﻳﻜﺘﺐ ﻣﻌﺎﺩﻟﺔ ﺗﻮﺿﺢ ﺑﻠﻤﺮﺓ
ﻣﻦ ﺍﻟﺒﺮﻭﺗﻴﻦ
• ﺷﺮﺡ ﻣﺎ ﻫﻲ ﻭﺣﺪﺍﺕ ﺍﻟﺒﻨﺎء
 ﺍﻟﺴﻠﻴﻠﻮﺯ, ﻟﻜﻞ ﻣﻦ ﺍﻟﻨﺸﺎ
ﻭﺍﻟﺒﺮﻭﺗﻴﻦ
• ﺃﻥ ﻳﺤﺪﺩ ﻭﺣﺪﺍﺕ ﺍﻟﺒﻨﺎء ﻓﻲ ﻛﻞ ﻣﻦ ﺍﻟﻨﺸﺎ
ﻭﺍﻟﺒﺮﻭﺗﻴﻦ
 Give examples of
natural polymers
• Recognize the natural

7

×××××××××

• ﻟﻬﺎ ﻋﻼﻗﺔ ﺑﻤﺎﺩﺓ ﺍﻻﺣﻴﺎء
ﺍﻟﺘﻌﺮﻑ ﻋﻠﻰ ﺑﻌﺾ
ﺍﻟﻤﺮﻛﺒﺎﺕ ﻓﻲ ﺍﻟﻜﻴﻤﻴﺎء
ﺍﻟﺤﻴﻮﻳﺔ ﻭﺃﻫﻤﻴﺘﻬﺎ ﻭﻣﺎ
ﻭﺣﺪﺍﺕ ﺍﻟﺒﻨﺎء ﺑﻬﺎ
It has a relation
with biology , to
know the

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

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

biochemical and its
importance as
building blocks.

n/A

Identify the units of
building of starch and proteins.
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Subject : Chemistry
Grade 11
Topic /
concept
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1T

ﺍﻟﻨﻈﺮﻳﺔ
ﺍﻟﻤﻴﻜﺎﻧﻴﻜﻴﺔ
ﺍﻟﻤﻮﺟﻴﺔ ﻟﻠﺬﺭﺓ
Mechanica
l wave
theory of
the atom

MOE curriculum

Objectives

Strategies

Math skills used/
needed

_ ﺍﺳﺘﺨﺪﺍﻡ ﺃﺳﻠﻮﺏ ﻣﻴﺴﺮ ﻓﻲ1
ﺃﻥ ﻳﺼﻒ ﻣﻮﺿﻊ ﺍﻹﻟﻜﺘﺮﻭﻥ ﻓﻲ ﺍﻟﺬﺭﺓ
ﺍﻟﺠﻤﻊ ﻭﺍﻟﻄﺮﺡ
ﺍﻟﺸﺮﺡ ﻭﻫﻮ ﺗﺸﺒﻴﻪ ﺍﻷﻋﺪﺍﺩ
ﺑﺎﻷﻋﺪﺍﺩ ﺍﻟﻜﻤﻴﺔ ﺍﻷﺭﺑﻌﺔ
ﻭﺍﻟﻔﺘﺮﺍﺕ
ﺍﻟﻜﻤﻴﺔ ﺑﺎﻟﺒﻨﺎء ﺍﻟﺬﻱ ﻳﺤﺘﻮﻱ
 To describe the location
ﻋﻠﻰ ﻃﻮﺍﺑﻖ ﻭﺷﻘﻖ ﻭﺗﻮﺿﻴﺢ
of the electron in an atom
 ﺍﻟﻘﻴﻢ ﺍﻟﺘﻲ ﺗﺄﺧﺬﻫﺎ ﺃﺭﻗﺎﻡ ﺍﻟﻜﻢAddition, subtraction
using the four quantum
 ﺑﻨﺎء ﻋﻠﻰ ﻫﺬﺍ ﺍﻟﺘﺸﺒﻴﻪ ﺍﻟﻤﻴﺴﺮand intervals.
numbers.
_ ﺍﺳﺘﺨﺪﺍﻡ ﺍﻟﻤﻮﺍﻗﻊ2
ﺍﻹﻟﻜﺘﺮﻭﻧﻴﺔ
 Use a simple way to
explain the topic by
representing the
quantities numbers
with a building that
have floor and
apartments and give
the values that the
quantitative
numbers take
according to this
resemblance 9

Application or
integration;
1 in the same subject;
2- in other subjects

N/A

 Use Edu-wave
website to shoe
clarify this topic.
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ﺍﻟﺠﺪﻭﻝ
ﺍﻟﺪﻭﺭﻱ
ﺍﻟﺤﺪﻳﺚ
Modern
periodic
table

ﺃﻥ ﻳﺴﺘﻨﺘﺞ ﺍﻟﻌﻼﻗﺔ ﺑﻴﻦ ﺍﻟﺘﻮﺯﻳﻊ
ﺍﻹﻟﻜﺘﺮﻭﻧﻲ ﻟﻠﻌﻨﺼﺮ ﻭﻣﻮﻗﻌﻪ ﻓﻲ ﺍﻟﺠﺪﻭﻝ
ﺍﻟﺪﻭﺭﻱ
 To conclude the relation
between the electronic
configuration and the
location of an element in
the periodic table.

_ ﻣﺮﺍﺟﻌﺔ ﺍﻟﻄﻼﺏ ﺑﺎﻟﺘﻮﺯﻳﻊ1
ﺍﻹﻟﻜﺘﺮﻭﻧﻲ
_ ﺗﺤﺪﻳﺪ ﺭﻗﻢ ﺍﻟﺪﻭﺭﺓ2
ﻭﺍﻟﻤﺠﻤﻮﻋﺔ ﻟﻠﻌﻨﺎﺻﺮ
ﻭﺧﺼﻮﺻﺎ ﺍﻟﻌﻨﺎﺻﺮ ﺍﻻﻧﺘﻘﺎﻟﻴﺔ
ﻭﻃﺮﻳﻘﺔ ﺗﺤﺪﻳﺪ ﻣﻮﻗﻌﻬﺎ ﻓﻲ
ﺍﻟﺠﺪﻭﻝ ﺍﻟﺪﻭﺭﻱ
_ ﺇﻋﻄﺎء ﻧﻤﻮﺫﺝ ﻟﺠﺪﻭﻝ3
ﺩﻭﺭﻱ ﺃﺻﻢ ﻳﺤﺘﻮﻱ ﻋﻠﻰ
ﺑﻌﺾ ﺍﻟﻌﻨﺎﺻﺮ ﺍﻻﻓﺘﺮﺍﺿﻴﺔ
ﻭﺗﺤﺪﻳﺪ ﺗﻮﺯﻳﻌﻬﺎ ﺍﻹﻟﻜﺘﺮﻭﻧﻲ
_ ﺍﻟﻤﻮﻗﻊ ﺍﻹﻟﻜﺘﺮﻭﻧﻲ4
 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 a clear
periodic table with
some symbolic
elements and ask
student to determine
its electronic
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ﺃﻫﻤﻴﺔ ﻣﻮﻗﻊ ﺍﻟﻌﻨﺼﺮ ﻓﻲ ﺗﺤﺪﻳﺪ ﺻﻔﺎﺗﻪ
ﻭﺧﺼﺎﺋﺼﻪ ﻭﺍﺳﺘﺨﺪﺍﻣﺎﺗﻪ ﻭﺧﺼﻮﺻﺎ ﺍﻟﺠﻤﻊ ﻭﺍﻟﻄﺮﺡ
Addition and
ﺍﺳﺘﺨﺪﺍﻡ ﺑﻌﺾ ﺍﻟﻌﻨﺎﺻﺮ ﺍﻻﻧﺘﻘﺎﻟﻴﺔ
subtraction
ﻛﻌﻮﺍﻣﻞ ﻣﺴﺎﻋﺪﺓ ﻓﻲ ﺍﻟﺘﻔﺎﻋﻼﺕ
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.

configuration.
 Use the Edu wave
website.
C12

ﺃﺷﻜﺎﻝ
ﺃﻥ ﻳﺤﺪﺩ ﺍﻟﺸﻜﻞ ﺍﻟﻔﺮﺍﻏﻲ ﻟﻠﺠﺰﻱء
ﺍﻟﺠﺰﻳﺌﺎﺕ
Molecular To identify the Spatial form of
the molecule
shapes
1T

1T

C13

ﺍﻟﺘﻬﺠﻴﻦ
ﻭﺍﻷﻓﻼﻙ
ﺍﻟﻤﻬﺠﻨﺔ
Hybridization and
hybridized
orbits.

_ﺃﻥ ﻳﻮﺿﺢ ﻣﻔﻬﻮﻡ ﺍﻟﺘﻬﺠﻴﻦ ﻟﻸﻓﻼﻙ1
ﻭﻣﺒﺮﺭﺍﺕ ﺍﻓﺘﺮﺍﺽ ﻭﺟﻮﺩﻩ
_ ﺃﻥ ﻳﺴﺘﻘﺼﻲ ﺍﻟﻌﻼﻗﺔ ﺑﻴﻦ ﺷﻜﻞ2
ﺍﻟﺠﺰﻱء ﻭﻧﻮﻉ ﺍﻟﺘﻬﺠﻴﻦ ﻟﻠﺬﺭﺓ ﺍﻟﻤﺮﻛﺰﻳﺔ
 To explain the hybridization
concept of orbits and reasons
behind its hypothesizing its
existence.
 To draw a relation between
the shape of the molecule

N/A
_ ﺍﺳﺘﺨﺪﺍﻡ ﺍﻟﻨﻤﺎﺫﺝ ﻟﻠﺬﺭﺍﺕ1
ﻗﻴﺎﺱ ﺍﻟﺰﻭﺍﻳﺎ ﺑﺎﻟﺪﺭﺟﺎﺕ
_ ﺍﺳﺘﺨﺪﺍﻡ ﺟﺪﻭﻝ ﻳﻮﺿﺢ2 Measure the angles
 ﺍﻹﺷﻜﺎﻝ ﺍﻟﺨﻤﺴﺔ ﻭﻗﻴﻢ ﺍﻟﺰﻭﺍﻳﺎusing degrees.
) ﻳﺠﺐ ﺍﻟﺘﺮﻛﻴﺰ ﻋﻠﻰ ﻃﺮﻳﻘﺔ
ﺍﻟﺮﺳﻢ ﺍﻟﺼﺤﻴﺤﺔ ﻟﻠﺠﺰﻱء
ﻭﻭﺟﻮﺩ ﺍﻹﻟﻜﺘﺮﻭﻧﺎﺕ ﺍﻟﻤﻨﻔﺮﺩﺓ
(ﺃﻭ ﻋﺪﻡ ﻭﺟﻮﺩﻫﺎ
 Use atom models.
 Use a table that
illustrates the five
shapes and the
angles ( it is
important to assure
the right drawing of
the molecule and the
presence of lone
pairs.
N/A
_ ﻧﺒﺪﺃ ﺑﺘﻌﻴﻦ ﺍﻟﺬﺭﺓ ﺍﻟﻤﺮﻛﺰﻳﺔ1
ﺗﺤﺪﻳﺪ ﻗﻄﺒﻴﺔ ﺍﻟﺠﺰﻱء ﻭﻗﺎﺑﻠﻴﺘﻪ ﻟﻠﺬﻭﺑﺎﻥ
_ ﻛﺘﺎﺑﺔ ﺍﻟﺘﻮﺯﻳﻊ ﺍﻹﻟﻜﺘﺮﻭﻧﻲ2
ﻓﻲ ﺍﻟﻤﺬﻳﺒﺎﺕ ﺍﻟﻤﺨﺘﻠﻔﺔ
ﻟﻬﺎ
 Identify the polarity of a
_ ﺗﺤﺪﻳﺪ ﻧﻮﻉ ﺍﻟﺘﻬﺠﻴﻦ ﻭﺭﺳﻢ3
molecule and its ability
ﺍﻷﻓﻼﻙ
to dissolve in different
_ ﺍﺳﺘﺨﺪﺍﻡ ﺍﻟﻤﻮﺍﻗﻊ4
solvents.
ﺍﻹﻟﻜﺘﺮﻭﻧﻴﺔ
 Start with the
identifying the
central atom
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and the hybridization in the
central atom.

C14

ﺗﺮﻛﻴﺰ ﺍﻟﻤﺤﺎﻟﻴﻞ
ﻭﺧﻮﺍﺻﻬﺎ
ﺍﻟﻄﺒﻴﻌﻴﺔ
The
concentrate
-ion of
solutions
and it
physical
properties

 ﺃﻥ ﻳﺠﺮﻱ ﺣﺴﺎﺑﺎﺕ ﺗﺘﻌﻠﻖ ﺑﻄﺮﻕ- 1
ﺍﻟﺘﻌﺒﻴﺮ ﻋﻦ ﺍﻟﺘﺮﻛﻴﺰ ﺑﻄﺮﻕ ﻣﺨﺘﻠﻔﺔ
 ﺍﻟﺘﺮﻛﻴﺰ، ) ﺍﻟﻨﺴﺒﺔ ﺍﻝﻡ ﺋﻮﻳﺔ ﻟﻠﻤﺬﺍﺏ ﺑﺎﻟﻜﺘﻠﺔ
(  ﺍﻟﺘﺮﻛﻴﺰ ﺍﻟﻤﻮﻻﻟﻲ، ﺍﻟﻤﻮﻻﺭﻱ
To perform calculation
related to the ways of
expressing solutions
concentrations (the
percentage of the solute in
mass, morality ,molality)

 Write the electron
configuration
 Identify the
hybridized orbit and
draw them.
 Use the Edu-wave
website.
_ﺗﺤﻀﻴﺮ ﻣﺤﺎﻟﻴﻞ ﺑﺘﺮﺍﻛﻴﺰ1
ﻣﺨﺘﻠﻔﺔ ﺑﺎﺳﺘﺨﺪﺍﻡ ﻃﺮﻕ ﺍﻟﺘﻌﺒﻴﺮ
ﻋﻦ ﺍﻟﺘﺮﻛﻴﺰ
_ ﺗﻮﺿﻴﺢ ﻃﺮﻳﻘﺔ ﺍﺟﺮﺍء2
ﺍﻟﺤﺴﺎﺑﺎﺕ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺑﺎﻟﺘﺮﻛﻴﺰ
_ ﻳﻤﻜﻦ ﺇﻋﻄﺎء ﻧﺸﺎﻁ ﺇﺛﺮﺍﺋﻲ3
ﻟﻠﻄﻼﺏ ﻟﻤﺤﻠﻮﻝ ﺟﺎﻫﺰ
ﻭﺍﻟﻄﻠﺐ ﺇﻳﺠﺎﺩ ﺗﺮﻛﻴﺰﻩ
( )ﺍﺳﺘﺨﺪﺍﻡ ﺍﻟﻤﺨﺘﺒﺮ
 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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ﺍﻟﻘﺴﻤﺔ ﻭﺍﻟﻀﺮﺏ
) ﻳﻌﺎﻧﻲ ﺍﻟﻜﺜﻴﺮ ﻣﻦ ﺍﻟﻄﻼﺏ
ﺃﺛﻨﺎء ﺇﺟﺮﺍء ﻋﻤﻠﻴﺎﺕ ﺍﻟﻘﺴﻤﺔ
ﺧﺼﻮﺻﺎ ﺑﻮﺟﻮﺩ ﺍﻟﻔﻮﺍﺻﻞ
ﺑﺎﻷﺭﻗﻢ ﻟﺬﻟﻚ ﻳﺠﺐ ﺍﻟﺘﺮﻛﻴﺰ
( ﻋﻠﻴﻬﺎ
 Division particularly
with decimal points,

ﻣﻦ ﺍﻟﺘﻄﺒﻴﻘﺎﺕ ﺍﻟﻌﻤﻠﻴﺔ ﺗﺤﻀﻴﺮ ﺍﻷﺩﻭﻳﺔ
ﻭﺍﻟﺪﻫﺎﻧﺎﺕ ﻭﺍﻟﻤﻨﻈﻔﺎﺕ ﻭﻏﻴﺮﻩ
 Form the daily life:
manufacturing medicines,
paints, and detergents.

C15

ﺍﻟﻤﻌﺎﺩﻻﺕ
ﺍﻟﻜﻴﻤﻴﺎﺋﻴﺔ
The
chemical
equation

C16

ﺍﻟﺤﺴﺎﺑﺎﺕ
ﺍﻟﻤﺒﻨﻴﺔ ﻋﻠﻰ
ﺛﺎﺑﺖ ﺍﻹﺗﺰﺍﻥ
Calculation
based on
equilibriu
m constant,

ask student to find it
concentration

_ ﺃﻥ ﻳﺘﺮﺟﻢ ﺍﻟﻤﻌﺎﺩﻟﺔ ﺍﻟﻠﻔﻈﻴﺔ ﺇﻟﻰ1
ﺭﻣﺰﻳﺔ
_ ﺃﻥ ﻳﺰﻥ ﺍﻟﻤﻌﺎﺩﻟﺔ ﻭﻳﺤﺪﺩ ﻧﻮﻋﻬﺎ2
 To change the word
equation to symbolic
equation
 To balance the equation and
determine the type of
reaction

ﺃﻥ ﻳﺤﺴﺐ ﻗﻴﻤﺔ ﺛﺎﺑﺖ ﺍﻻﺗﺰﺍﻥ ﻭﻛﻤﻴﺎﺕ
ﺍﻟﻤﻮﺍﺩ ﺍﻟﻤﺘﻔﺎﻋﻠﺔ ﻭﺍﻟﻨﺎﺗﺠﺔ ﻋﻨﺪ ﺍﻟﻮﺻﻮﻝ
ﻟﺤﺎﻟﺔ ﺍﻻﺗﺰﺍﻥ
 To calculate the Equilibrium
constant and the amounts of
the reactants and products at
equilibrium.

ﺍﻟﺠﻤﻊ ﻭﺍﻟﻄﺮﺡ ﻭﺍﻟﻀﺮﺏ
ﻃﺮﻳﻘﺔ ﻣﻴﺴﺮﺓ ﻟﻠﺘﻌﺒﻴﺮ ﻋﻦ ﺍﻟﺘﻔﺎﻋﻞ
_ ﺍﻟﺘﺮﻛﻴﺰ ﻋﻠﻰ ﺻﻴﻎ1 Addition an
An easy way to express a
 ﺍﻟﻌﻨﺎﺻﺮ ﺍﻟﻜﻴﻤﻴﺎﺋﻴﺔsubtraction
reaction
_ ﺗﻮﺿﻴﺢ ﺃﺳﺎﺳﻴﺎﺕ ﻋﻤﻠﻴﺔ2
ﺍﻟﻤﻮﺍﺯﻧﺔ ﻭﺧﺼﻮﺻﺎ ﺗﻔﺎﻋﻼﺕ
ﺍﻟﺘﺄﻛﺴﺪ ﻭﺍﻻﺧﺘﺰﺍﻝ
 Make sure the
students write the
correct symbol for
elements or
molecular formula
compounds and
molecules.
 Explain the basics of
balancing equations
especially reactions
of oxidation and
reduction.
ﺣﻞ ﻣﺴﺎﺋﻞ ﻣﺘﻨﻮﻋﺔ ﺫﺍﺕ ﺃﻓﻜﺎﺭ
ﺿﺮﺏ ﻭﻗﺴﻤﺔ ﻭﺟﻤﻊ ﻭﻃﺮﺡ
ﺻﻨﺎﻋﺔ ﺍﻷﻣﻮﻧﻴﺎ ﺑﻄﺮﻳﻘﺔ ﻫﺎﺑﺮ
ﻣﺨﺘﻠﻔﺔ ﻣﻊ ﺍﻟﺘﺮﻛﻴﺰ ﻋﻠﻰ
Manufacturing ammonia
 ﺿﻌﻒ ﺍﻟﻄﻼﺏ ﺃﺛﻨﺎء ﺇﺟﺮﺍءMultiplication
using Haber process.
 ﺍﻟﻌﻤﻠﻴﺎﺕ ﺍﻟﺤﺴﺎﺑﻴﺔaddition, subtraction,
Solve varied problems and division.
about concentration
making sure to
overcome the
mathematical
obstacles the students
face.
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ﺍﻟﺘﺼﺎﻭﻍ
isomerisati
on.

ﺃﻥ ﻳﺘﻌﺮﻑ ﻣﻔﻬﻮﻡ ﺍﻟﺘﺼﺎﻭﻍ ﻭﻳﺴﺘﻄﻴﻊ
ﺭﺳﻤﻪ
 To be introduced to
isomerisation concept and
draw compounds that are
isomers

ﺗﺴﻤﻴﺔ
ﺍﻟﻤﺮﻛﺒﺎﺕ
ﺍﻟﻌﻀﻮﻳﺔ
Nomenclat
ure of
organic
compounds

IUPAC ﺃﻥ ﻳﻄﺒﻖ ﺍﻟﻨﻈﺎﻡ ﺍﻟﺪﻭﻟﻲ
ﻓﻲ ﺗﺴﻤﻴﺔ ﺍﻟﻤﺮﻛﺒﺎﺕ ﺍﻟﻌﻀﻮﻳﺔ

C17
0TU

U0T

C18

 Use the IUPAC international
system in naming organic
compounds

_ ﻳﺘﻌﺮﻑ ﻣﻔﻬﻮﻡ ﺍﻟﺴﻠﺴﻠﺔ1
ﺍﻟﻤﺴﺘﻤﺮﺓ ﻭﺍﻟﻔﺮﻉ
_ ﺭﺳﻢ ﻣﺼﺎﻭﻏﺎﺕ2
ﻣﺨﺘﻠﻔﺔ ﻟﻌﺪﺓ ﻣﺮﻛﺒﺎﺕ
_ ﺍﺳﺘﺨﺪﺍﻡ ﺍﻟﻤﻮﺍﻗﻊ3
ﺍﻹﻟﻜﺘﺮﻭﻧﻴﺔ
 Introduce the
straight chains and
the branched ones.
 Draw different
isomers for various
compounds,
 Use the edu- wave
website to see some
illustrations.
_ ﺗﻮﺿﻴﺢ ﻣﻔﻬﻮﻡ ﺍﻟﻤﺠﻤﻮﻋﺔ1
ﺍﻟﻮﻇﻴﻔﻴﺔ
_ﻣﺮﺍﺟﻌﺔ ﻣﻔﻬﻮﻡ ﺍﻟﺴﻠﺴﻠﺔ2
ﺍﻟﻤﺴﺘﻤﺮﺓ ﻭﺍﻟﻔﺮﻉ
_ﺇﻋﻄﺎء ﺃﻣﺜﻠﺔ ﻣﺘﻨﻮﻋﺔ ﻟﻠﺤﻞ3
_ ﺍﺳﺘﺨﺪﺍﻡ ﺍﻟﻤﻮﺍﻗﻊ4
ﺍﻹﻟﻜﺘﺮﻭﻧﻴﺔ
 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.
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ﺍﺳﺘﺨﺪﺍﻣﺎﺕ ﺍﻟﻤﺮﻛﺒﺎﺕ ﺍﻟﻌﻀﻮﻳﺔ
ﺍﻟﻤﺘﻨﻮﻋﺔ ﻓﻲ ﺍﻟﺤﻴﺎﺓ
_ ﻣﺸﺘﻘﺎﺕ ﺍﻟﻨﻔﻂ1
_ ﺍﻟﻜﻴﺘﻮﻧﺎﺕ ﻭﺍﻷﻟﺪﻫﺎﻳﺪﺍﺕ ﻓﻲ2
ﺻﻨﺎﻋﺔ ﺍﻟﻌﻄﻮﺭ
_ ﺍﻟﺼﻨﺎﻋﺎﺕ ﺍﻟﺒﻼﺳﺘﻴﻜﻴﺔ ﻭﻏﻴﺮﻫﺎ3
 Use of the organic
compounds in life: oil
products
 ketones aldehyde in
perfume industriess,
Plastic industries … etc.

Curriculum: national

;Application or integration
;1 in the same subject
2- in other subjects
ﻳﻤﻜﻦ ﺭﺑﻂ ﺍﻟﺴﺮﻋﺔ ﻣﻊ ﺍﻟﺘﺼﺎﺩﻣﺎﺕ
ﺍﻟﻔﻌﺎﻟﺔ ﺑﻴﻦ ﺍﻟﻤﻮﺍﺩ ﺍﻟﻤﺘﻔﺎﻋﻠﺔ ﻓﻲ
ﺍﻟﺪﺭﺱ ﺍﻟﻼﺣﻖ ﻓﻲ ﻣﺎﺩﺓ ﺍﻟﻜﻴﻤﻴﺎء
,ﻛﻤﺎ ﻳﻤﻜﻦ ﺭﺑﻄﺔ ﻣﻊ ﺣﺮﻛﺔ
ﺳﻴﺎﺭﺍﺕ ﺗﺴﻴﺮ ﺑﺴﺮﻋﺎﺕ ﻣﺨﺘﻠﻔﺔ
ﻭﺑﻄﺮﻳﻘﺔ ﻋﺸﻮﺍﺋﻴﺔ ﻭﺍﺯﺩﻳﺎﺩ
ﺍﻹﺻﻄﺪﺍﻣﺎﺕ ﻭﻓﻌﺎﻟﻴﺘﻬﺎ
ء ﺍﻟﺮﺑﻂ ﻣﻊ ﻣﺎﺩﺓ ﺍﻟﺮﻳﺎﺿﻴﺎﺕ
ﻭﺍﻟﺘﻌﺎﻣﻞ ﻣﻊ ﺍﻻﺳﺲ
• Speed of the reaction is
related to the effective
collisions of the reactants
in the next lesson of the
same grade
• It could be connncetd with
cars accidents and the sped
they are driving in and its
effectiveness.
• Relate to math by using
exponants.

Math skills used/
needed
ﺍﻟﺘﻌﺎﻣﻞ ﻣﻊ ﺍﻻﺳﺲ
ﺍﻟﺘﻌﺎﻣﻞ ﻣﻊ ﻣﺒﺎﺩﻯء ﺍﻟﻘﺴﻤﺔ
Use of exponents
Division

Strategies

Subject: Chemistry
Graded 12

Objectives

• ﺃﻥ ﻳﻌﻠﻢ ﺃﻥ ﺳﺮﻋﺔ ﺍﻟﺘﻔﺎﻋﻞ
• ﺇﺟﺮﺍء ﺑﻌﺾ ﺍﻟﺘﺠﺎﺭﺏ
ﺗﺘﻨﺎﺳﺐ ﻃﺮﺩﻳﺎ ﻣﻊ ﺗﺮﺍﻛﻴﺰ ﺍﻟﻤﻮﺍﺩ
ﺍﻟﻌﻤﻠﻴﺔ ﻭﺍﻟﺘﻲ ﺗﻈﻬﺮ ﺯﻳﺎﺩﺓ
ﺳﺮﻋﺔ ﺍﻟﺘﻔﺎﻋﻞ ﺑﺰﻳﺎﺩﺓ ﺗﺮﻛﻴﺰ ﺍﻟﻤﺘﻔﺎﻋﻠﺔ ﻛﻼ ﻣﺮﻓﻮﻉ ﺇﻟﻰ ﻗﻮﻯ ﻣﻌﻴﻨﺔ
ﺗﺴﻤﻰ ﺭﺗﺒﺔ ﺍﻟﺘﻔﺎﻋﻞ ﺣﺴﺐ ﻗﺎﻧﻮﻥ
ﺍﻟﻤﻮﺍﺩ ﺍﻟﻤﺘﻔﺎﻋﻠﺔ ) ﺗﻔﺎﻋﻼﺕ
ﺳﺮﻋﺔ ﺍﻟﺘﻔﺎﻋﻞRate Law
ﺣﺪﻭﺙ ﻓﻮﺭﺍﻥ ﺃﻭ ﺇﻧﻄﻼﻕ
ﻏﺎﺯﺍﺕ (
• ﺇﻥ ﻳﺴﺘﺨﺪﻡ ﺍﻟﺒﻴﺎﻧﺎﺕ ﻓﻲ ﺍﻟﺠﺪﺍﻭﻝ
ﺍﻟﻤﻨﺎﺳﺒﺔ ﻭﺍﻟﺘﻲ ﺗﺤﺪﺩ) ﺍﻟﺘﺮﺍﻛﻴﺰ
ﺷﺮﺡ ﻛﻴﻔﻴﺔ ﺍﻟﺘﻮﺻﻞ
•
ﺍﻹﺑﺘﺪﺍﺋﻴﺔ ﻭﺍﻟﺴﺮﻋﺔ ﺍ؟ﻹﺑﺘﺪﺍﺋﻴﺔ ﻓﻲ ﻋﺪﺩ
ﺇﻟﻰ ﺣﺴﺎﺏ ﺭﺗﺒﺔ ﺍﻟﺘﻔﺎﻋﻞ ﻋﺒﺮ
ﻣﻦ ﺍﻟﺘﺠﺎﺭﺏ ﻟﻨﻔﺲ ﺍﻟﻤﺎﺩﺓ ( ﻟﺤﺴﺎﺏ
ﺇﺳﺘﺨﺪﺍﻡ ﺑﻴﺎﻧﺎﺕ ﺍﻟﺴﺮﻋﺔ
ﺭﺗﺒﺔ ﺍﻟﺘﻔﺎﻋﻞ
ﻭﺍﻟﺘﺮﺍﻛﻴﺰ ﺍﻹﺑﺘﺪﺍﺋﻴﺔ ﻟﻤﺎﺩﺓ ﻣﺎ
ﺛﻢ ﺍﻟﺴﺮﻋﺔ ﻭﺍﻟﺘﺮﺍﻛﻴﺰ ﺑﻌﺪ
• To conclude that the rate of
ﺇﻧﻘﻀﺎء ﻓﺘﺮﺍﺕ ﻣﻌﻴﻨﺔ ﻟﺤﺴﺎﺏ
the reaction is directly
ﻗﻴﻢ ﺳﺮﻋﺔ ﺍﻟﺘﻔﺎﻋﻞ ﻣﻘﺎﺭﻧﺔ
proportional with the
ﺑﻘﻴﻢ ) ﺍﻟﺘﺮﻛﻴﺰ × ﺛﺎﺑﺖ
reactant concentration
ﺍﻟﺘﻔﺎﻋﻞ( ﻣﺮﻓﻮﻋﺎ ﻟﻘﻴﺔ ﺃﺳﻴﺔ
where each is raised to a
ﻣﺠﻬﻮﻟﺔ ﻭﺍﻟﺘﻲ ﺗﻤﺜﻞ ﺭﺗﺒﺔ
specific power called the
ﺍﻟﺘﻔﺎﻋﻞ ﻭﺍﻟﺬﻱ ﻗﺪ ﻳﻜﻮﻥ
order of the reaction
ﺛﻼﺛﻲ
ﺍﺣﺎﺩﻱ ﺃﻭ ﺛﻨﺎﺋﻲ ﺃﻭ
according to the rate law.
...ﺍﻟﺦ
• Use the data in proper
ﺇﻳﺠﺎﺩ
ﻋﻠﻰ
ﺍﻟﺘﺪﺭﺏ
•
tables that identify the
ﺭﺗﺒﺔ ﺍﻟﺘﻔﺎﻋﻞ ﻟﻠﻤﻮﺍﺩ ﺍﻟﺪﺍﺧﻠﺔ
(initial concentration ,
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Topic /
concept
ﺗﻌﻴﻴﻦ ﺭﺗﺒﺔ
ﺍﻟﺘﻔﺎﻋﻞ ﺣﺴﺎﺑﻴﺎ
Order of
the
reaction

Code

C19

initial speed, in number
of experiments for the
same substance ) to
calculate the order of
reaction

ﻓﻲ ﺍﻟﺘﻔﺎﻋﻞ ﻭﻣﻦ ﺛﻢ ﺍﻟﺘﻮﺻﻞ
ﺇﻟﻰ ﻛﺘﺎﺑﺔ ﻗﺎﻧﻮﻥ ﺳﺮﻋﺔ
ﺍﻟﺘﻔﺎﻋﻞ ﻟﻠﺘﻔﺎﻋﻞ ﺍﻟﻤﻄﻠﻮﺏ
• Perform some
experiments that show
the increase of rate of
reaction by increasing
the concentration of
the reactants.
(bubbling and gas
production)
• Explain 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.
• Practice to find
reaction orders for
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ﻟﻠﺪﺭﺱ ﻋﻼﻗﺔ ﺑﻜﻞ ﻣﻦ ﻣﻮﺍﺩ ﺍﻟﻜﻴﻤﻴﺎء
ﻭﺍﻟﻔﻴﺰﻳﺎء ﺍﻷﺣﻴﺎء ﻭﺍﻟﺠﻴﻮﻟﻮﺟﻴﺎ ﻛﻠﻬﺎ
ﺗﺮﺗﺒﻂ ﻣﻌﺎ ﻓﻲ ﻫﺬﺍ ﺍﻟﺪﺭﺱ ﻣﺜﻞ
ﺇﺿﻤﺤﻼﻝ ﺍﻟﻤﻮﺍﺩ ﻭﺗﻌﻴﻴﻦ ﻋﻤﺮ
ﺍﻷﺣﺎﻓﻴﺮ ﺃﻭ ﺍﻟﺼﺨﻮﺭ
 This is related topic to all
sciences, bio, physics,
chemistry and earth
science, degradation of
substance, rock ages and
fossils.

ﺍﻟﺘﻌﺎﻣﻞ ﻣﻊ ﻋﻤﻠﻴﺔ ﺍﻟﻘﺴﻤﺔ
Division

ﻛﻴﻤﻴﺎء ﻭﺍﻟﻔﻴﺰﻳﺎء ﻭﻋﻠﻮﻡ ﺍﻷﺣﻴﺎء
ﻭﺍﻟﺠﻴﻮﻟﻮﺟﻴﺎ )ﻋﻠﻮﻡ ﺍﻷﺭﺽ (ﻛﻠﻬﺎ
ﺗﺮﺗﺒﻂ ﻣﻌﺎ ﻓﻲ ﻫﺬﺍ ﺍﻟﺪﺭﺱ ﺣﻴﺚ ﻳﻤﻜﻦ
ﺗﺼﻮﻳﺮ ﺩﺭﺱ ﻳﺠﻤﻊ ﺑﻴﻦ ﺇﺿﻤﺤﻼﻝ
ﺍﻟﻤﻮﺍﺩ ﻭﺗﻌﻴﻴﻦ ﻋﻤﺮ ﺍﻷﺣﺎﻓﻴﺮ ﺃﻭ
ﺍﻟﺼﺨﻮﺭ .....
• This topic is related in a
many all sciences, bio,
physics, chemistry and

ﻣﺴﺎﺋﻞ ﻗﺴﻤﺔ ﻭﺿﺮﺏ
Division and
multiplication

reactants and write the
rate law for that
reaction.
• ﺗﻌﺮﻳﻒ ﻓﺘﺮﺓ ﻧﺼﻒ ﺍﻟﻌﻤﺮ
• ﺩﺭﺍﺳﺔ ﻣﻨﺤﻨﻰ ﺗﻐﻴﺮ ﺗﺮﻛﻴﺰ
ﻣﺎﺩﺓ ﻓﻲ ﺗﻔﺎﻋﻞ ﺍﺣﺎﺩﻱ ﺍﻟﺮﺗﺒﺔ
First Orderﻣﻊ ﺍﻟﺰﻣﻦ
ﻟﺘﻮﺿﻴﺢ ﻣﻔﻬﻮﻡ ﻧﺼﻒ ﺍﻟﻌﻤﺮ
• ﺇﺟﺎﺑﺔ ﺍﻷﺳﺌﻠﺔ ﺍﻟﻤﺘﻌﻠﻘﺔ
ﺑﺎﻟﻤﻨﺤﻨﻰ ﻟﻠﺘﻮﺻﻞ ﺇﻟﻰ ﻓﻬﻢ
ﺍﻟﻤﻮﺿﻮﻉ
• Define the half –Life
concept.
• Study the change of
concentration / time
curve for a first
order reaction
understand the half
life concept.
• Answer questions
related to the curves
• ﺍﻟﺘﻔﺎﻋﻞ ﻭﺍﻟﺘﻮﺻﻞ ﺇﻟﻰ ﻗﺎﻧﻮﻥ
ﻟﺤﺴﺎﺏ ﻓﺘﺮﺓ ﻧﺼﻒ ﺍﻟﻌﻤﺮ
• ﻣﻨﺎﻗﺸﺔ ﺍﻟﻄﻼﺏ ﻓﻲ ﺳﺒﺐ
ﻋﺪﻡ ﺇﻋﺘﻤﺎﺩ ﻓﺘﺮﺓ ﻧﺼﻒ ﺍﻟﻌﻤﺮ
ﻟﻠﺘﻔﺎﻋﻞ ﺍﺣﺎﺩﻱ ﺍﻟﺮﺗﺒﺔ ﻋﻠﻰ
ﺍﻟﺘﺮﻛﻴﺰ ﺍﻹﺑﺘﺪﺍﺋﻲ ﻭﺇﻧﻤﺎ
ﺍﻳﻌﺘﻤﺪ ﻋﻠﻰ ﺛﺎﺑﺖ ﺍﻟﺴﺮﻋﺔ ﻓﻘﻂ
• ﺣﻞ ﻣﺴﺎﺋﻞ ﻟﺤﺴﺎﺏ ﻧﺼﻒ
ﺍﻟﻌﻤﺮ ﻟﻤﺎﺩﺓ ﻣﺎ
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ﺗﻐﻴﻴﺮ ﺍﻟﺘﺮﻛﻴﺰ
• ﺃﻥ ﻳﺘﻌﺮﻑ ﻋﻠﻰ ﻓﺘﺮﺓ ﻧﺼﻒ ﺍﻟﻌﻤﺮ
ﻣﻊ ﺍﻟﺰﻣﻦ
• ﺃﻥ ﻳﺠﻴﺐ ﻋﻠﻰ ﺍﻷﺳﺌﻠﺔ ﺍﻟﻤﺘﻌﻠﻘﺔ
ﻭﻧﺼﻒ
ﺑﻤﻨﺤﻨﻰ ﺗﻐﻴﺮ ﺗﺮﻛﻴﺰﻣﻊ ﺍﻟﺰﻣﻦ .
 • To understand what isﺍﻟﻌﻤﺮHalf-
Life
meant by half- life concept.
Change in • Answer question related to
concentrati
change of concentration vs.
on with
time curves
lime halflife.

• ﺃﻥ ﻳﻌﻠﻢ ﺃﻥ ﻓﺘﺮﺓ ﻧﺼﻒ ﺍﻟﻌﻤﺮ )ﻥ
 ( 2/1ﺗﺘﻨﺎﺳﺐ ﻋﻜﺴﻴﺎ ﻣﻊ ﺛﺎﺑﺖ
ﺳﺮﻋﺔ ﺍﻟﺘﻔﺎﻋﻞ
• ﺃﻥ ﻳﻼﺣﻆ ﺃﻥ ﻧﺼﻒ ﺍﻟﻌﻤﺮ ﻟﻠﺘﻔﺎﻋﻞ
ﺍﺣﺎﺩﻱ ﺍﻟﺮﺗﺒﺔ ﻳﻌﺘﻤﺪ ﻋﻠﻰ ﺛﺎﺑﺖ
ﺍﻟﺴﺮﻋﺔ ﻓﻘﻂ ﻭﻻ ﻳﻌﺘﻤﺪ ﻋﻠﻰ ﺍﻟﺘﺮﻛﻴﺰ
ﺍﻹﺑﺘﺪﺍﺋﻲ
• ﺃﻥ ﻳﺤﺴﺐ ﻧﺼﻒ ﺍﻟﻌﻤﺮ ﻟﻤﺎﺩﺓ ﻣﺎ
• ﺃﻥ ﻳﺤﺴﺐ ﺍﻟﺰﻣﻦ ﺍﻟﻜﺎﻓﻲ ﻟﺘﺤﻠﻞ ﻧﺴﺒﺔ

ﺣﺴﺎﺏ ﻧﺼﻒ
ﺍﻟﻌﻤﺮ
ﻟﻠﺘﻔﺎﻋﻼﺕ
ﺃﺣﺎﺩﺑﺔ ﺍﻟﺮﺗﺒﺔ
Calculatin
g half life
for first
order
reactions

C20

C21

ﻣﻌﻴﻨﺔ ﻣﻦ ﻣﺎﺩﺓ ﻣﺎ
• To know that half life period
is (n1/2) is inversely
proportional with reaction
constant.
•
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 halflife of a substance.
•
To calculate the time
needed to degrade a specific
percentage of a substance.

C22

ﺍﻟﺤﺴﺎﺑﺎﺕ
• ﺃﻥ ﻳﻌﺮﻑ ﻃﺎﻗﺔ ﺍﻟﺘﻨﺸﻴﻂ
ﺍﻟﻤﺘﻌﻠﻘﺔ ﺑﻄﺎﻗﺔ
• ﺃﻥ ﻳﻌﺮﻑ ﻣﻌﺎﺩﻟﺔ ﺃﺭﻫﻴﻨﻴﻮﺱ ﺍﻟﺘﻲ
ﺗﺮﺑﻂ ﻣﺎ ﺑﻴﻦ ﻃﺎﻗﺔ ﺍﻟﺘﻨﺸﻴﻂ ﻭﺩﺭﺟﺔ ﺍﻟﺘﻨﺸﻴﻂ
ﺍﻟﺤﺮﺍﺭﺓ ﺍﻟﻤﻄﻠﻘﺔ ﻭﺛﺎﺑﺖ ﺳﺮﻋﺔ
calculation
ﺍﻟﺘﻔﺎﻋﻞ
related to
• ﺃﻥ ﻳﺤﻞ ﻣﺴﺎﺋﻞ ﻟﺤﺴﺎﺏ ﻃﺎﻗﺔ ﺍﻟﺘﻨﺸﻴﻂ
Activation
A ﻭﻗﻴﻤﺔ ﺛﺎﺑﺖ ﺃﺭﻫﻴﻨﻴﻮﺱ
Energy
• To define activation energy
• To define Arrhenius

• ﺣﺴﺎﺏ ﺍﻟﺰﻣﻦ ﺍﻟﻜﺎﻓﻲ ﻟﺘﺤﻠﻞ
ﻧﺴﺒﺔ ﻣﻌﻴﻨﺔ ﻣﻦ ﻣﺎﺩﺓ ﻣﺎ
• Discuss with the
students rate law
and conclude the
law to calculate the
half-life.
• Discuss why the
half life of a first
order reaction does
not depend on the
initial concentration
but on the speed
constant only.
• Solve problems to
calculate the half
life of substances
• 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.

ﻣﻬﺎﺭﺍﺕ ﺍﻟﻀﺮﺏ ﻭﺍﻟﻘﺴﻤﺔ
• ﻣﺮﺍﺟﻌﺔ ﻧﻈﺮﻳﺔ ﺍﻟﺘﺼﺎﺩﻣﺎﺕ
• ﻟﻠﻤﺎﺩﺓ ﻋﻼﻗﺔ ﺑﻤﺎﺩﺓ ﺍﻟﺮﻳﺎﺿﻴﺎﺕ
ﻭﺇﺳﺘﺨﺪﺍﻡ ﺍﻻﺳﺲ ﻭﺟﺪﺍﻭﻝ
ﻭﺳﺮﻋﺔ ﺍﻟﺘﻔﺎﻋﻞ
ﻭﺍﺳﺘﺨﺪﺍﻡ ﺟﺪﺍﻭﻝ ﺍﻟﻠﻮﻏﺮﻳﺘﻤﺎﺕ
 • ﺍﻟﻠﻮﻏﺮﻳﺘﻤﺎﺕThis is related to math
• ﺍﻟﺘﻌﺮﻑ ﻋﻠﻰ ﻣﻌﺎﺩﻟﺔ
Addition ,
ﺃﺭﻫﻴﻨﻴﻮﺱ ﺍﻟﺘﻲ ﺗﺮﺑﻂ ﻣﺎ
and using of logarithms.
subtraction,
ﺑﻴﻦ ﻃﺎﻗﺔ ﺍﻟﺘﻨﺸﻴﻂ ﻭﺩﺭﺟﺔ
multiplication and
ﺍﻟﺤﺮﺍﺭﺓ ﺍﻟﻤﻄﻠﻘﺔ ﻭﺛﺎﺑﺖ
exponents use as
ﺳﺮﻋﺔ ﺍﻟﺘﻔﺎﻋﻞ
 • ﺃﻥ ﻳﺸﺘﻖ ﻗﺎﻧﻮﻥ ﻟﺤﺴﺎﺏ ﻗﻴﻤﺔwell as logarithm
tables
 ﻣﻦ ﻗﻴﻢEa ﻃﺎﻗﺔ ﺍﻟﺘﻨﺸﻴﻂ
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ﻋﻨﺪK ﺛﺎﺑﺖ ﺍﻟﺴﺮﻋﺔ
ﺩﺭﺟﺘﻲ ﺣﺮﺍﺭﺓ ﻣﺨﺘﻠﻔﺘﻴﻦ
ﻣﻦ ﻣﻌﺎﺩﻟﺔ ﺃﺭﻫﻴﻨﻴﻮﺱ
• ﺃﻥ ﻳﺤﻞ ﻣﺴﺎﺋﻞ ﻟﺤﺴﺎﺏ ﻃﺎﻗﺔ
 ﻭﻗﻴﻤﺔ ﺛﺎﺑﺖEa ﺍﻟﺘﻨﺸﻴﻂ
A ﺃﺭﻫﻴﻨﻴﻮﺱ
• Review the collisions
theorem and
reaction rate.
• Introduce Arrhenius
equation that relates
activation energy
and absolute
temperature and
rate constant.
• To derive the a law
to calculate
activation energy
value Ea from a
rate constant values
K at two different
temperatures using
Arrhenius equation.
• To solve problems
to calculate the
activation energy
Ea and Arrhenius
constant A
• ﺃﻥ ﻳﻌﺮﻑ ﺃﻧﻪ ﻛﻠﻤﺎ ﺯﺍﺩﺕ ﻗﻮﺓ
• ﺗﺼﻨﻴﻒ ﺍﻟﺤﻤﻮﺽ ﺇﻟﻰ
×××××××××××
ﺍﻟﺤﻤﺾ ﺿﻌﻔﺖ ﻗﻮﺓ ﻗﺎﻋﺪﺗﻪ
ﻧﻮﻋﻴﻦ ﺭﺋﻴﺴﻴﻴﻦ ﻗﻮﻳﺔ
ﺍﻟﻤﺮﺍﻓﻘﺔ
ﻭﺿﻌﻴﻔﺔ
• ﺷﺮﺡ ﺍﻟﻔﺮﻭﻕ ﺑﻴﻦ ﻧﻮﻋﻲ ﻫﺬﻩ • ﺃﻥ ﻳﻌﺮﻑ ﺃﻧﻪ ﻛﻠﻤﺎ ﺯﺍﺩﺕ ﻗﻮﺓ ﺍﻟﻘﺎﻋﺪﺓ

equation that relate
activation energy with
absolute temperature and
rate constant .
• To solve problems related
to activation energy and
Arrhenius constant A.

C23

ﺍﻟﻘﻮﻯ ﺍﻟﻨﺴﺒﻴﺔ
ﻟﻠﺤﻤﻮﺽ
ﻭﺍﻟﻘﻮﺍﻋﺪ
Relative
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ﻳﻤﻜﻦ ﺃﻥ ﻳﻜﻮﻥ ﻟﻠﻤﺎﺩﺓ ﻋﻼﻗﺔ ﺑﺴﻴﻄﺔ
)ﺑﻤﺎﺩﺓ ﺍﻟﻔﻴﺰﻳﺎء ﻭﻛﺬﻟﻚ ﻣﺎﺩﺓ ﺍﻟﻜﻴﻤﻴﺎء
ﺍﻟﺨﻼﻳﺎ ﺍﻟﺠﻠﻔﺎﻧﻴﺔ ( ﻟﺪﻯ ﻭﺿﻊ ﺃﺣﻤﺎﺽ
ﺃﻭ ﻗﻮﺍﻋﺪ ﻣﺘﻔﺎﻭﺗﺔ ﺍﻟﻘﻮﺓ ﻭﻣﺘﺴﺎﻭﻳﺔ

strength of
acids and
bases.

ﺿﻌﻔﺖ ﻗﻮﺓ ﺣﻤﻀﻪ ﺍﻟﻤﺮﺍﻓﻖ
• ﺃﻥ ﻳﺴﺘﺨﻠﺺ ﺍﻟﻤﻌﻠﻮﻣﺎﺕ ﺍﻟﻤﺘﻌﻠﻘﺔ
ﺑﻘﻮﺓ ﺍﻷﺣﻤﺎﺽ ﻭﻗﻮﺍﻋﺪﻫﺎ ﺍﻟﻤﺮﺍﻓﻘﺔ
ﻣﻦ ﺍﻟﺠﺪﺍﻭﻝ ﺍﻟﻤﻨﺎﺳﺒﺔ
• To recognize that as the
acidity of an acid increases
its conjugate base becomes
weaker.
• To recognize that as the
base becomes stronger its
conjugate acid becomes
weaker.
• To extract the information
related to acid and bases
strength for the appropriate
tables,

ﺍﻻﺣﻤﺎﺽ
• ﺇﻋﻄﺎء ﺃﻣﺜﻠﺔ ﻣﺪﻋﻮﻣﺔ
ﺑﻤﻌﺎﺩﻻﺕ ﺍﻟﺘﺄﻳﻦ ﻟﺸﺮﺡ ﺃﻧﻪ
ﻛﻠﻤﺎ ﺯﺍﺩﺕ ﻗﻮﺓ ﺍﻟﺤﻤﺾ
ﺿﻌﻔﺖ ﻗﺎﻋﺪﺗﻪ ﺍﻟﻤﺮﺍﻓﻘﺔ
ﻭﺍﻟﻌﻜﺲ ﺻﺤﻴﺢ
• ﺇﺳﺘﺨﻼﺹ ﺍﻟﻤﻌﻠﻮﻣﺎﺕ
ﺍﻟﻤﺘﻌﻠﻘﺔ ﺑﻘﻮﺓ ﺍﻷﺣﻤﺎﺽ
ﻭﻗﻮﺍﻋﺪﻫﺎ ﺍﻟﻤﺮﺍﻓﻘﺔ ﻣﻦ
ﺍﻟﺠﺪﺍﻭﻝ ﺍﻟﻤﻨﺎﺳﺒﺔ
• Classify acids into
strong and weak
acids.
• Explain the
difference between
the two types of
acids.
• Give examples
supported by
ionization
equations to
explain that if as
the acid strength
increase its
conjugate base
decreases. Sand
visa versa.
• Concludes the
information related
to acids strengths
and its conjugate
bases from
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ﺍﻟﺘﺮﻛﻴﺰ ﻓﻲ ﻛﺆﻭﺱ ﺯﺟﺎﺟﻴﺔ ﺗﻐﻤﺲ
ﺑﻬﺎ ﺃﻗﻄﺎﺏ ﻣﻦ ﺍﻟﺠﺮﺍﻓﻴﺖ ﺗﻮﺻﻞ
ﺑﺎﺳﻼﻙ ﺑﺎﻟﺘﻴﺎﺭ ﺍﻟﻜﻬﺮﺑﺎﺋﻲ
•

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.

appropriate tables.
ﻋﻼﻗﺔ ﺑﺎﻟﻌﻮﺍﻣﻞ ﺍﻟﻤﺤﺪﺩﺓ ﻟﻺﺗﺰﺍﻥ
ﻭﻗﺎﻋﺪﺓ ﻟﻮﺗﺸﺎﺗﻠﻴﻪ ﺣﻴﺚ ﻳﻤﻜﻦ ﺃﻥ
ﻳﻮﺿﺢ ﻋﻠﻰ ﺃﻧﻪ ﺇﺫﺍ ﺃﺛﺮ ﻣﺆﺛﺮ ﻋﻠﻰ
ﻧﻈﺎﻡ ﻣﺘﺰﻥ ﻓﺈﻥ ﻫﺬﺍ ﺍﻟﻨﻈﺎﻡ ﻳﺴﻌﻰ ﺇﻟﻰ
ﺍﻟﺤﺪ ﻣﻦ ﺗﺄﺛﻴﺮ ﻫﺬﺍ ﺍﻟﻤﺆﺛﺮ ﻟﻠﻮﺻﻮﻝ
ﺇﻟﻰ ﺣﺎﻟﺔ ﺍﻹﺗﺰﺍﻥ .

×××××××××××

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.

• ﻋﻼﻗﺔ ﺑﺎﻟﻌﻮﺍﻣﻞ ﺍﻟﻤﺤﺪﺩﺓ ﻟﻺﺗﺰﺍﻥ
ﻭﻗﺎﻋﺪﺓ ﻟﻮﺗﺸﺎﺗﻠﻴﻪ
• ﻋﻼﻗﺔ ﻻﺣﻘﺔ ﺑﺎﻟﻤﺤﺎﻟﻴﻞ ﺍﻟﻤﻨﻈﻤﺔ

• ﺍﻟﺘﻌﺎﻣﻞ ﻣﻊ ﺍﻟﻘﺴﻤﺔ
ﻭﺍﻟﻀﺮﺏ
• ﺍﻟﺘﻌﺎﻣﻞ ﻣﻊ ﺍﻻﺳﺲ ﻭﺟﺪﻭﻝ
ﺍﻟﻠﻮﻏﺮﻳﺘﻤﺎﺕ

• ﺗﺬﻛﻴﺮ ﺍﻟﻄﻼﺏ ﺑﺎﻻﺗﺰﺍﻥ
ﺍﻟﻜﻴﻤﻴﺎﺋﻲ ﺍﻟﺪﻳﻨﺎﻣﻴﻜﻲ ﻭﻗﺎﻋﺪﺓ
ﻟﻮﺗﺸﺎﻟﻴﻴﻪ ﻭﺍﻟﻌﻮﺍﻣﻞ ﺍﻟﻤﺆﺛﺮﺓ
ﻋﻠﻰ ﺍﻹﺗﺰﺍﻥ
• ﺇﻋﻄﺎء ﺃﻣﺜﻠﺔ ﺑﺎﻹﺳﺘﻌﺎﻧﺔ
ﺑﺎﻟﺠﺪﺍﻭﻝ ﺍﻟﺘﻲ ﺗﺤﺪﺩ ﺍﻟﻘﻮﻯ
ﺍﻟﻨﺴﺒﻴﺔ ﻟﻠﺤﻤﻮﺽ ﻭﺍﻟﻘﻮﺍﻋﺪ
ﻟﺘﻌﻴﻴﻦ ﺍﻟﺠﻬﻪ ﺍﻟﺘﻲ ﻳﺤﺪﺩﻫﺎ
ﺍﻹﺗﺰﺍﻥ
 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.
• ﻣﺮﺍﺟﻌﺔ ﻣﺒﺪﺃ ﻟﻮﺗﺸﺎﺗﻠﻴﻠﻴﻪ
ﻟﺘﺤﺪﻳﺪ ﺇﺗﺠﺎﻩ ﺍﻟﺘﻔﺎﻋﻞ ﻟﺪﻯ
ﺣﺪﻭﺙ ﺧﻠﻞ ﻓﻲ ﻧﻈﺎﻡ
ﻣﺘﺰﻥ
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• ﺃﻥ ﻳﻌﻴﻦ ﺍﻟﺠﻬﻪ ﺍﻟﺘﻲ ﻳﺮﺟﺤﻬﺎ ﺍﻹﺗﺰﺍﻥ ﺗﻌﻴﻴﻦ ﺍﻟﺠﻬﻪ
• ﺃﻥ ﻳﻔﺴﺮ ﺳﺒﺐ ﻛﺘﺎﺑﺔ ﻣﻌﺎﺩﻟﺔ ﺍﻟﺘﻔﺎﻋﻞ ﺍﻟﺘﻲ ﻳﺤﺪﺩﻫﺎ
ﻟﻠﺤﻤﺾ ﺃﻭ ﺍﻟﻘﺎﻋﺪﺓ ﺍﻟﻘﻮﻳﺔ ﺑﺎﻹﺗﺠﺎﻩ ﺍﻹﺗﺰﺍﻥ ﻟﺪﻯ
ﺗﺄﻳﻦ ﺍﻟﺤﻤﺾ
ﺍﻷﻣﺎﻣﻲ ﻓﻘﻂ
 • Identify the side theﺃﻭ ﺍﻟﻘﺎﻋﺪﺓ
Identify
equilibrium will likely
the side
take.
that a
• Explain the reason the why
equilibriu
we write the strong acid
m will take
or base reaction in one
when an
way only.
acid or a
base is
ionized.

• ﺃﻥ ﻳﻔﺴﺮ ﺃﺛﺮ ﺇﺿﺎﻓﺔ ﺃﻳﻮﻥ ﻣﺸﺘﺮﻙ
ﺇﻟﻰ ﺣﻤﺾ ﺃﻭ ﻗﺎﻋﺪﺓ ﺿﻌﻴﻔﺔ ﻋﻠﻰ
ﻣﻮﻗﻊ ﺍﻹﺗﺰﺍﻥ
• ﺃﻥ ﻳﺤﺴﺐ ﺍﻟﺘﻐﻴﻴﺮ ﻓﻲ ﻗﻴﻤﺔ ﺩﺭﺟﺔ

ﺗﺄﺛﻴﺮ ﺍﻷﻳﻮﻥ
ﺍﻟﻤﺸﺘﺮﻙ
The impact
of a
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 (ﻟﺪﻯ ﺇﺿﺎﻓﺔ ﺃﻳﻮﻥpH)ﺍﻟﺤﻤﻮﺿﺔ
 • • ﺇﻋﻄﺎء ﻣﺴﺎﺋﻞ ﻭﺣﻠﻬﺎ ﺣﺴﺎﺑﻴﺎAddition and
ﻣﺸﺘﺮﻙ ﺇﻟﻰ ﺣﻤﺾ ﺃﻭ ﻗﺎﻋﺪﺓ
ﻟﺤﺴﺎﺏ ﺍﻟﺘﻐﻴﺮ ﻓﻲ ﻗﻴﻤﺔ
subtraction
ﺿﻌﻴﻔﺔ
ﺩﺭﺟﺔ ﺍﻟﺤﻤﻮﺿﺔ
• Exponents and
• To explain the impact of
logarithms
• Review and Le
adding a common ion to
Chatelier’s
an weak acid or a base on
principle to identify
the equilibrium location.
the direction of a
reaction when an a
• To calculate the change in
balanced system in
value of pH as a result of
adding a common ion to
disturbed.
an ion or a weak base
• Give examples and
problems to solve o
find out the change
in the pH value,
ﺍﻟﻤﺤﺎﻟﺒﻞ
 • ﺃﻥ ﻳﻌﺮﻑ ﻣﻤﺎ ﻳﺘﻜﻮﻥ ﺍﻟﻤﺤﻠﻮﻝ, • ﺗﻌﺮﻳﻒ ﺑﺎﻟﻤﺤﺎﻟﻴﻞ ﺍﻟﻤﻨﻈﻤﺔ
• ﺍﻟﺘﻌﺎﻣﻞ ﻣﻊ ﺍﻟﻘﺴﻤﺔ
ﺍﻟﻤﻨﻈﻤﺔ
ﺍﻟﻤﻨﻈﻢ
ﻭﺍﻫﻤﻴﺘﻬﺎ
ﻭﺍﻟﻀﺮﺏ
• ﺃﻥ ﻳﺘﻌﺮﻑ ﻋﻠﻰ ﺃﻫﻤﻴﺔ ﺍﻟﻤﺤﺎﻟﻴﻞ
• ﺍﻟﺘﻌﺎﻣﻞ ﻣﻊ ﺍﻻﺳﺲ ﻭﺟﺪﻭﻝ • ﻣﺸﺎﻫﺪﺓ ﻓﻴﻠﻢ ﻋﻦ ﻃﺮﻳﻖ
Buffer
ﺍﻟﻤﻨﻈﻤﺔ
ﺍﻹﻧﺘﺮﻧﺖ ﻟﻠﺘﻌﺮﻑ ﻋﻠﻰ
ﺍﻟﻠﻮﻏﺮﻳﺘﻤﺎﺕ
solutions
ﻭﻣﺒﺪﺃ
ﺍﻟﻤﻨﻈﻤﺔ
ﺍﻟﻤﺤﺎﻟﻴﻞ
• ﺃﻥ ﻳﻔﺴﺮ ﺍﻟﺴﺒﺐ ﻓﻲ ﻋﺪﻡ ﺗﻐﻴﻴﺮ ﻗﻴﻤﺔ
• Division and
ﻋﻤﻠﻬﺎ
 ﺗﻐﻴﺮ ﻛﺒﻴﺮ ﻟﺪﻯ ﺇﺿﺎﻓﺔ ﻛﻤﻴﺔpH
multiplication
ﻗﻠﻴﻠﺔ ﻣﻦ ﺣﻤﺾ ﺃﻭ ﻗﺎﻋﺪﺓ ﻟﻠﻤﺤﻠﻮﻝ
• ﺍﻟﻌﻮﺩﺓ ﺇﻟﻰ ﺗﺬﻛﺮ ﺍﻷﻳﻮﻥ
• exponents and
ﺍﻟﻤﻨﻈﻢ
ﺍﻟﻤﺸﺘﺮﻙ ﻟﺘﻔﺴﻴﺮ ﻣﺒﺪﺃ ﻋﻤﻞ
logarithms
ﺍﻟﻤﻨﻈﻤﺔ
ﺍﻟﻤﺤﺎﻟﻴﻞ
• ﺃﻥ ﻳﺤﺴﺐ ﺍﻟﺘﻐﻴﻴﺮ ﺍﻟﻄﻔﻴﻒ ﻓﻲ ﻗﻴﻤﺔ
 ﻟﺪﻯ ﺇﺿﺎﻓﺔ ﻛﻤﻴﺔ ﻗﻠﻴﻠﺔ ﻣﻦpH
• ﺍﻟﺘﺪﺭﺏ ﻋﻠﻰ ﺣﻞ ﻣﺴﺎﺋﻞ
ﺣﻤﺾ ﺃﻭ ﻗﺎﻋﺪﺓ ﻟﻠﻤﺤﻠﻮﻝ ﺍﻟﻤﻨﻈﻢ
ﻟﺤﺴﺎﺏ ﺍﻟﺘﻐﻴﻴﺮﺍﻟﻄﻔﻴﻒ ﻓﻲ
 ﻟﺪﻯ ﺇﺿﺎﻓﺔpH ﻗﻴﻤﺔ
• To know what is a buffer
ﺃﻭ
ﺣﻤﺾ
ﻛﻤﻴﺔ ﻗﻠﻴﻠﺔ ﻣﻦ
solution
ﻗﺎﻋﺪﺓ ﻟﻠﻤﺤﻠﻮﻝ ﺍﻟﻤﻨﻈﻢ
• To know the importance
• Introduce buffer
of the buffer solutions.
solutions and its
• Explain why the pH value
importance ,
does not change a lot as
• Watch a movie from
result of adding little
common
ion
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• Relation with limiting
factor of equilibrium and
Le Chatelier’s principle
• Buffer solutions.

• ﻋﻼﻗﺔ ﺑﺎﻟﻌﻮﺍﻣﻞ ﺍﻟﻤﺤﺪﺩﺓ ﻟﻺﺗﺰﺍﻥ
ﻭﻗﺎﻋﺪﺓ ﻟﻮﺗﺸﺎﺗﻠﻴﻪ
• ﻋﻼﻗﺔ ﻣﻊ ﺍﻷﻳﻮﻥ ﺍﻟﻤﺸﺘﺮﻙ
• ﻋﻼﻗﺔ ﺑﻤﺎﺩﺓ ﺍﻷﺣﻴﺎء ﻭﺧﺎﺻﺔ ﺛﺒﺎﺕ
 ﻟﻠﺪﻡ ﻭﻋﻤﻞ ﺍﻻﻧﺰﻳﻤﺎﺕpH ﻗﻴﻤﺔ
• Relation with limiting
factor of equilibrium and
Le Chatelier’s principle
• Common ion
• Biology : how blood pH
is kept constant.

amount of acid or base to a
the website to shoe
buffer solution
the buffer solution
importance and its
• To calculate the little
mechanisms.
change that happened in pH
value when a little amount • Review the common
of acid or base is added to
ion to explain the
the buffer solution.
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.
• ﻟﻠﺪﺭﺱ ﻋﻼﻗﺔ ﺑﺎﻟﻤﻌﺎﻳﺮﺓ
• ﻟﻠﺪﺭﺱ ﻋﻼﻗﺔ ﺑﺪﺭﺟﺔ ﺍﻟﺤﻤﻮﺿﺔ
ﺣﻴﺚ ﻳﻤﻜﻦ ﺇﺟﺮﺍء ﺗﺠﺎﺭﺏ
ﺗﺘﻀﻤﻦ ﻋﻤﻠﻴﺔ ﺍﻟﻤﻌﺎﻳﺮﺓ ﺑﻮﺟﻮﺩ
ﻛﺎﺷﻒ ﻭﻛﻴﻔﻴﺔ ﺩﻓﻊ ﺍﻹﺗﺰﺍﻥ ﺑﺈﺗﺠﺎﻩ
ﺍﻟﺘﻘﻠﻴﻞ ﺃﻭ ﺯﻳﺎﺩﺓ ﺗﺮﻛﻴﺰ ﺃﻳﻮﻧﺎﺕ
ﺍﻟﻬﻴﺪﺭﻭﻧﻴﻮﻡ ﺃﻭ ﺍﻟﻬﻴﺪﺭﻭﻛﺴﻴﺪ ﻣﻤﺎ
ﻳﺆﺩﻱ ﺇﻟﻰ ﺯﻳﺎﺩﺓ ﺗﺮﻛﻴﺰ ﺍﻟﺤﻤﺾ
ﺃﻭ ﺍﻟﻘﺎﻋﺪﺓ ﺍﻟﻤﺮﺍﻓﻘﺔ ﺍﻟﺘﻲ ﻳﺘﻜﻮﻥ
ﻣﻨﻬﺎ ﺍﻟﻜﺎﺷﻒ ﻭﻇﻬﻮﺭﻩ ﺑﻠﻮﻥ
ﻣﺤﺪﺩ
• This lesson has a
relation with titration.
• This topic has including

 xxxxxxxxxxxxxxxxx





ﺷﺮﺡ ﻣﺎﻫﻴﺔ ﺍﻟﻜﻮﺍﺷﻒ
ﺇﺟﺮﺍء ﺗﺠﺎﺭﺏ ﻣﻌﺎﻳﺮﺓ
ﻟﻠﺘﻌﺮﻑ ﻋﻠﻰ ﻋﻤﻞ
ﺍﻟﻜﻮﺍﺷﻒ  ,ﺍﻧﻮﺍﻋﻬﺎ
ﻭﺍﻟﻮﺍﻧﻬﺎ ﻓﻲ ﺍﻟﻮﺳﻂ
ﺍﻟﺤﻤﻀﻲ ﻭﺍﻟﻮﺳﻂ ﺍﻟﻘﺎﻋﺪﻱ
ﻛﺘﺎﺑﺔ ﻣﻌﺎﺩﻟﺔ ﺍﻟﻜﻮﺍﺷﻔﻒ
•
ﻭﺷﺮﺡ ﻣﺒﺪﺃ ﻟﻮﺗﺸﺎﺗﻠﻴﻪ ﻓﻲ
ﺳﺒﺐ ﺗﻐﻴﺮ ﻟﻮﻥ ﺍﻟﻜﺎﺷﻒ
ﺗﻔﺴﻴﺮ ﺍﻟﺴﺒﺐ ﻣﻦ ﺇﺳﺘﺨﺪﺍﻡ
 To be familiar with
ﻛﻞ
ﻛﺎﺷﻒ ﻣﻌﻴﻦ ﺗﺒﻌﺎ ﻟﻘﻮﺓ
indicators and their
ﻣﻦ ﺍﻟﺤﻤﺾ ﻭﺍﻟﻘﺎﻋﺪﺓ
importance.
 Explain what
indictors are
’ To know the indicators
•
•
•
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ﺃﻥ ﻳﺘﻌﺮﻑ ﻋﻠﻰ ﺍﻟﻜﻮﺍﺷﻒ ﻭﺍﻫﻤﻴﺘﻬﺎ
ﺃﻥ ﻳﺘﻌﺮﻑ ﻋﻠﻰ ﻣﻌﺎﺩﻟﺔ ﺍﻟﻜﻮﺍﺷﻒ
ﺃﻥ ﻳﻔﺴﺮ ﺳﺒﺐ ﺯﻳﺎﺩﺓ ﺗﺮﻛﻴﺰ ﺍﻟﺤﻤﺾ
ﺍﻟﻀﻌﻴﻒ ﻋﻦ ﻗﺎﻋﺪﺗﻪ ﺍﻟﻤﺮﺍﻓﻘﺔ ﺃﻭ )
ﻭﺍﻟﻌﻜﺲ ﺻﺤﻴﺢ ( ﻭﺑﺎﻟﺘﺎﻟﻲ ﺗﻐﻴﺮ
ﺍﻟﻠﻮﻥ ﺑﺈﺗﺠﺎﻩ ﺍﻟﻤﺎﺩﺓ ﺍﻷﻛﺜﺮ ﺗﺮﻛﻴﺰﺍ
ﺃﻥ ﻳﻌﺮﻑ ﺃﻥ ﻟﻮﻥ ﺍﻟﻜﺎﺷﻒ ﺗﻌﺘﻤﺪ
ﻋﻠﻰ ﻗﻴﻤﺔ  pHﻟﻠﻤﺤﻠﻮﻝ

ﺍﻟﻜﻮﺍﺷﻒ
Indictors
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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.
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ﻣﻘﺎﺭﻧﺔ ﻗﻮﺓ
ﺍﻟﻌﻮﺍﻣﻞ
ﺍﻟﻤﺆﻛﺴﺪﺓ
ﻭﺍﻟﻌﻮﺍﻣﻞ
ﺍﻟﻤﺨﺘﺰﻟﺔ
Compare
oxidation
and
reduction
factors
relation.

 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.
• ﺃﻥ ﻳﺴﺘﺨﺪﻡ ﺟﺪﻭﻝ ﺟﻬﻮﺩ ﺍﻹﺧﺘﺰﺍﻝ
• ﻭﺿﻊ ﺟﺪﻭﻝ ﺟﻬﻮﺩ
ﺍﻟﻤﻌﻴﺎﺭﻳﺔ ﻟﻠﻤﻘﺎﺭﻧﺔ ﺑﻴﻦ ﻗﻮﺓ ﺍﻟﻌﻮﺍﻣﻞ
ﺍﻹﺧﺘﺰﺍﻝ ﺍﻟﻤﻌﻴﺎﺭﻳﺔ ﺑﺸﻜﻞ
ﺍﻟﻤﺆﻛﺴﺪﺓ ﻭﺍﻟﻌﻮﺍﻣﻞ ﺍﻟﻤﺨﺘﺰﻟﺔ
ﻭﺍﺿﺢ ﺃﻣﺎﻡ ﺍﻟﻄﻼﺏ
• To use the tables of
• ﺷﺮﺡ ﻛﻴﻔﻴﺔ ﺗﺪﺭﺝ ﻗﻴﻢ ﺟﻬﻮﺩ
standard oxidation
ﺍﻹﺧﺘﺰﺍﻝ ﺑﺎﻹﺗﺠﺎﻩ ﻧﺤﻮ
voltage to compare
ﺍﻻﺳﻔﻞ ﻋﻠﻲ ﻳﺴﺎﺭ ﺍﻟﺠﺪﻭﻝ
between oxidation factor
ﻭﻋﻼﻗﺘﻬﺎ ﺑﻘﻮﺓ
and reduction factor.
ﺍﻟﻌﺎﻣﻞ ﺍﻟﻤﺆﻛﺴﺪ
• ﺇﻋﻄﺎء ﺃﻣﺜﻠﺔ ﻭﻣﻨﺎﻗﺸﺔ
ﺍﻟﻄﻼﺏ ﻓﻲ ﺫﻟﻚ
ﺷﺮﺡ ﻛﻴﻔﻴﺔ ﺗﺪﺭﺝ ﻗﻴﻢ
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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.

ﻋﻼﻗﺔ ﻣﻊ ﺍﻟﺒﻄﺎﺭﻳﺎﺕ ﻓﻲ ﻣﺎﺩﺓ ﺍﻟﻔﻴﺰﻳﺎء
ﻭﺣﺴﺎﺏ ﺍﻟﻘﻮﺓ ﺍﻟﺪﺍﻓﻌﺔ ﺍﻟﻜﻬﺮﺑﺎﺋﻴﺔ
ﻟﻠﺒﻄﺎﺭﻳﺎﺕ
ﻋﻼﻗﺔ ﻣﻊ ﺍﻟﺨﻼﻳﺎ ﺍﻟﺠﻠﻔﺎﻧﻴﺔ ﻟﻠﺘﺄﻛﻴﺪ ﻋﻠﻰ
ﺣﺴﺎﺏ ﺟﻬﻮﺩ ﺍﻹﺧﺘﺰﺍﻝ ﻭﺃﻱ ﺍﻟﻤﻮﺍﺩ
ﺳﺘﺨﺘﺰﻝ ﻭﺃﻳﻬﺎ ﺳﺘﺘﺄﻛﺴﺪ ﺗﺒﻌﺎ ﻟﺠﻬﻮﺩ
ﺇﺧﺘﺰﺍﻟﻬﺎ
• Relation with batteries in
physics , and EMF
calculations
• Relation of galvanic cells
to assure the reduction

ﺟﻬﻮﺩ ﺍﻹﺧﺘﺰﺍﻝ ﺑﺎﻹﺗﺠﺎﻩ
ﻧﺤﻮ ﺍﻷﻋﻠﻰ ﻋﻠﻰ ﻳﻤﻴﻦ
ﺍﻟﺠﺪﻭﻝ ﻭﻋﻼﻗﺘﻬﺎ ﺑﻘﻮﺓ
ﺍﻟﻌﺎﻣﻞ ﺍﻟﻤﺨﺘﺰﻝ
• ﺇﻋﻄﺎء ﺃﻣﺜﻠﺔ ﻭﻣﻨﺎﻗﺸﺔ
ﺍﻟﻄﻼﺏ ﻓﻲ ﺫﻟﻚ

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

 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.

C29

ﺗﺤﺪﻳﺪ ﺗﻠﻘﺎﺋﻴﺔ
ﺗﻔﺎﻋﻼﺕ
ﺍﻷﻛﺴﺪﺓ

• ﺃﻥ ﻳﺘﺬﻛﺮ ﻛﻴﻒ ﻳﺤﺴﺐ ﺟﻬﺪ ﺍﻟﺨﻠﻴﺔ
ﺍﻟﻤﻌﻴﺎﺭﻱ

ﺑﺈﺳﺘﺨﺪﺍﻡ ﺟﺪﻭﻝ ﺟﻬﻮﺩ
ﺍﻹﺧﺘﺰﺍﻝ ﺍﻟﻤﻌﻴﺎﺭﻳﺔ ﻳﺘﻢ
ﻣﺮﺍﺟﻌﺔ ﻗﻮﺓ ﺍﻟﻌﻮﺍﻣﻞ
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ﺣﺴﺎﺑﺎﺕ ﻃﺮﺡ ﻭﺟﻤﻊ ﺑﺴﻴﻄﺔ
Basic addition and
subtraction

• ﻳﻤﻜﻦ ﻋﻤﻞ ﺗﺠﺎﺭﺏ ﻛﻴﻤﻴﺎﺋﻴﺔ ﻣﺘﻌﺪﺩﺓ
• May perform many

chemical exterminates.

 ﻟﻠﺪﺭﺱ ﻋﻼﻗﺔ ﻣﻊ ﺍﻟﻤﺎﺩﺓ ﻧﻔﺴﻬﺎ
ﺣﻴﺚ ﻳﻤﻜﻦ ﺗﻮﺿﻴﺢ ﻟﻤﺎﺫﺍ ﺗﻌﺪ
ﺍﻟﺮﺍﺑﻄﺔ ﺍﻟﺜﻨﺎﺋﻴﺔ ﻣﺮﻛﺰﺍ ﻏﻨﻴﺎ
ﺑﺎﻹﻟﻜﺘﺮﻭﻧﺎﺕ ﻭﻛﻴﻒ ﺗﺘﻢ ﺗﻔﺎﻋﻼﺕ
ﺍﻹﺿﺎﻓﺔ ﻣﻊ ﻫﺎﻟﻴﺪ ﺍﻷﻟﻜﻴﻞ ﻭﺳﺒﺐ

ﺍﻟﻤﺨﺘﺰﻟﺔ ﻭﺍﻟﻤﺆﻛﺴﺪﺓ
 ﻳﺘﻢ ﺣﺴﺎﺏ ﺟﻬﺪ ﺍﻟﺨﻠﻴﺔ
ﺍﻟﻤﻌﻴﺎﺭﻱ ﺑﺎﻹﻋﺘﻤﺎﺩ ﻋﻠﻰ
ﻧﺼﻒ ﺗﻔﺎﻋﻞ ﺍﻷﻛﺴﺪﺓ
ﻭﻧﺼﻒ ﺗﻔﺎﻋﻞ ﺍﻹﺧﺘﺰﺍﻝ
 ﻣﻨﺎﻗﺸﺔ ﻓﻲ ﺑﻌﺾ
ﺍﻟﺘﻄﺒﻴﻘﺎﺕ ﺍﻟﻌﻤﻠﻴﺔ ﻣﺜﻞ ﻫﻞ
ﻳﻤﻜﻦ ﺣﻔﻆ ﻣﺤﺎﻟﻴﻞ ﺃﻣﻼﺡ
ﺍﻟﺤﺪﻳﺪ ﻓﻲ ﺃﻭﻋﻴﺔ ﻣﻦ
ﺍﻟﻨﺤﺎﺱ ؟
 Using standard
reduction voltage
revise the strength
of oxidation
reduction factors
 Calculate the cells
standard voltage
using half of the
oxidation reaction
and half of the
reduction
reaction.
 Discuss some
applications such
as keeping iron
solution in cupper
containers.
ﺗﻔﺴﻴﺮ ﺳﺒﺐ ﻗﺪﺭﺓ
•
ﺍﻟﺮﺍﺑﻄﺔ ﺍﻟﺜﻨﺎﺋﻴﺔ ﻋﻠﻰ ﻛﺴﺮ
ﺍﻟﺮﺍﺑﻄﺔ ﺍﻟﻀﻌﻴﻔﺔ  βﻭﻋﻤﻞ
ﺗﻔﺎﻋﻼﺕ ﺍﻹﺿﺎﻓﺔ
ﺷﺮﺡ ﻃﺒﻴﻌﺔ ﺍﻟﻤﻮﺍﺩ
•
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ﻭﺍﻹﺧﺘﺰﺍﻝ
• ﺃﻥ ﻳﻌﺮﻑ ﺃﻥ ﺍﻟﻘﻴﻤﺔ ﺍﻟﻤﻮﺟﺒﺔ ﻟﺠﻬﺪ
Identify
ﺍﻟﺨﻠﻴﺔ ﺍﻟﻤﻌﻴﺎﺭﻱ ﻳﺆﺷﺮ ﺇﻟﻰ ﺃﻥ
the
ﺍﻟﺘﻔﺎﻋﻞ ﻳﺘﻢ ﺑﺼﻮﺭﺓ ﺗﻠﻘﺎﺋﻴﺔ
Spontaneo
• ﺃﻥ ﻳﻌﺮﻑ ﺃﻥ ﺍﻟﻘﻴﻤﺔ ﺍﻟﺴﺎﻟﺒﺔ ﻟﺠﻬﺪ
us of
ﺍﻟﺨﻠﻴﺔ ﺍﻟﻤﻌﻴﺎﺭﻱ ﻳﺆﺷﺮ ﺇﻟﻰ ﺃﻥ
oxidation
ﺍﻟﺘﻔﺎﻋﻞ ﻏﻴﺮ ﺗﻠﻘﺎﺋﻲ
and
reduction
 Review how to calculate
the standard voltage of a
cell.
 Conclude that the positive
sign of cell standard voltage
indicate e that it is a
spontaneous reaction
 Conclude that the negative
value of the cells standard
voltage indicated that the
reaction is not spontaneous,

• ﺃﻥ ﻳﻌﺮﻑ ﺃﻥ ﺍﻟﺮﺍﺑﻄﺔ ﺍﻟﺜﻨﺎﺋﻴﺔ ﺗﻌﺪ
ﻣﺮﻛﺰﺍ ﻏﻨﻴﺎ ﺑﺎﻹﻟﻜﺘﺮﻭﻧﺎﺕ
• ﺃﻥ ﻳﺴﻤﻲ ﺍﻟﻤﻮﺍﺩ ﺍﻟﻔﻘﻴﺮﺓ
ﺑﺎﻹﻟﻜﺘﺮﻭﻧﺎﺕ ﺏ ﺍﻟﻠﻜﺘﺮﻭﻓﻴﻞ
)Electrophiles

ﺍﻻﻟﻜﺘﺮﻭﻓﻴﻞ
ﻭﺍﻟﻨﻴﻮﻛﻠﻮﻓﻴﻞ
Electrophile and
Nucleo-

C30

phile

ﺍﻟﻘﺎﺩﺭﺓ ﻋﻠﻰ ﺍﻟﺘﻔﺎﻋﻞ ﻣﻊ
• ﺃﻥ ﻳﺴﻤﻲ ﺍﻟﻤﻮﺍﺩ ﺍﻟﻐﻨﻴﺔ ﺑﺎﻹﻟﻜﺘﺮﻭﻧﺎﺕ
ﺍﻟﺮﺍﺑﻄﺔ ﺍﻟﺜﻨﺎﺋﻴﺔ
Nucleophile ﺏ ﺍﻟﻨﻴﻮﻛﻠﻮﻓﻴﻞ
ﺍﻟﻔﻘﻴﺮﺓ
ﺍﻟﻤﻮﺍﺩ
ﺗﺴﻤﻴﺔ
•
• ﺃﻥ ﻳﻔﺴﺮ ﺍﻟﺘﻔﺎﻋﻞ ﻓﻲ ﺍﻟﺮﺍﺑﻄﺔ ﺍﻟﺜﻨﺎﺋﻴﺔ
ﺑﺎﻹﻟﻜﺘﺮﻭﻧﺎﺕ ﺑﺎﻹﻟﻜﺘﺮﻭﻓﻴﻞ
ﺑﻴﻦ ﺍﻹﻟﻜﺘﺮﻭﻓﻴﻞ ﻭﺍﻟﻨﻴﺘﺮﻭﻓﻴﻞ
ﻭﺇﻋﻄﺎء ﺃﻣﺜﻠﺔ ﻋﻠﻴﻬﺎ
•
To know that a double
ﺗﺴﻤﻴﺔ ﺍﻟﻤﻮﺍﺩ ﺍﻟﻐﻨﻴﺔ
•
bond is considered as a
ﺑﺎﻟﻨﻴﻜﻠﻮﻭﻓﻴﻞ
ﺑﺎﻹﻟﻜﺘﺮﻭﻧﺎﺕ
rich Center of electrons
ﻭﻣﻦ ﺃﻻﻣﺜﻠﺔ ﻋﻠﻴﻬﺎ ﺍﻟﺮﺍﺑﻄﺔ
•
To name substance
ﺍﻟﺜﻨﺎﺋﻴﺔ
which are poor in
ﻛﺘﺎﺑﺔ ﻣﻌﺎﺩﻻﺕ ﺑﻴﻦ
•
electrons Electrophile
ﻣﺜﻞ
ﻭﻣﺮﻛﺒﺎﺕ
ﺍﻷﻟﻜﻴﻦ
•
To name substance that
ﻫﺎﻟﻴﺪﺍﺕ ﺍﻟﻬﻴﺪﺭﻭﺟﻴﻦ ﺃﻭ ﺍﻟﻤﺎء
is rich in electron in
•
Explain the ability of
Nucleophile
a double bond to
•
Explain the reaction in
break a weak bond
the double bond between
β and show
a Nucleophile and
characteristic
electrophile.
tendency to
undergo the
addition reactions
• Explain the
properties of
substance that are
able to react with
double bond.
• To name substance
which are poor in
electrons
Electrophile and
give examples.
• To name substance
that is rich in
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ﺗﻜﻮﻥ ﺃﻳﻮﻥ ﻛﺮﺑﻮﻧﻲ ﻣﻮﺟﺐ ﻭﻣﺎ
ﺍﻟﺬﻱ ﻳﺤﺪﺙ ﻋﻨﺪ ﻋﺪﻡ ﺗﻤﺎﺛﻞ ﻋﺪﺩ
ﺫﺭﺍﺕ ﺍﻟﻬﻴﺪﺭﻭﺟﻴﻦ ﻋﻠﻰ
ﻃﺮﻓﻲ ﺍﻟﺮﺍﺑﻄﺔ ﺍﻟﺜﻨﺎﺋﻴﺔ
• 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.

•

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
Code

curriculum:

Topic /
concept

Objectives

Strategies

C31

Experiment
al
techniques
(measureme
nts)

-Name appropriate apparatus for
the measurement of time,
temperature, mass and volume,
including burettes, pipettes and
measuring cylinders
-chose which is the most suitable
for a certain purpose

-show all apparatus used
-Demonstrations in the
lab, drawings or through
clips/videos.
-work sheet and practices
should be used to check
the understanding of the
student.

C32

Experiment
al
techniques
Methods of
separation

-describe paper chromatography
-interpret simple chromatograms
-outline how chromatography
techniques can be applied to
colourless substances by
exposing chromatograms to
substances called locating agents

IG

Math skills used/
needed

-add, subtract, multiply
and divide
-use averages and
decimals
-draw charts and graphs
from given data
- interpret charts and
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
-Demonstrations in the
-add, subtract, multiply
lab, drawings or through and divide
-draw charts and graphs
clips/videos.
-work sheet and practices from given data
- interpret charts and
should be used to check
the understanding of the graphs
student.
-use usual mathematical
instruments (ruler)
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Application or
integration;
1 in the same
subject;
2- in other
subjects
-will be used in
different parts of
the curriculum
specially in the
preparation of salts
(soluble/insoluble)

-understand the
importance of
purity in substances
in everyday life,
e.g. foodstuffs and
drugs

C33

Experiment
al
techniques
Methods of
purification

-describe methods of purification
by the use of a suitable solvent,
filtration, crystallisation,
distillation (including use of
fractionating column).
-suggest suitable purification
techniques, given information
about the substances involved

C34

Atomic
structure

-define proton number and mass
number (nucleon number)
-define isotopes
-state the two types of isotopes
as being radioactive and nonradioactive

C35

Bonding
ionic

-describe the formation of ions
by
electron loss or gain
-describe the formation of ionic
bonds between metallic and nonmetallic elements
-describe the lattice structure of

-to show all apparatus
used in separation
-Demonstrations in the
lab for all methods used
to separate different
types of mixture.
-to give the students
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.
-Drawing or figures for
the atoms showing all
parts of it (protons,
neutrons, electrons and
the shells)
-Practice questions to
retain the concept
-work sheet and practices
should be used to check
the understanding of the
student.
-explain why metals tend
to lose electron(s) and
nonmetals tend to gain
electron(s)/ refer
electronic structure of
noble gases
-explain the formation of
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-add, subtract, multiply
and divide
- draw charts and graphs
from given data
-interpret charts and
graphs

-the fractional
distillation of crude
oil and fermented
liquor

-add and subtract
- draw charts and graphs
from given data
- interpret charts and
graphs

-will be used in the
periodic table when
describing elements
-state one medical
and one industrial
use of radioactive
isotopes
-electronic
configuration

-add and subtract
- draw charts and graphs
from given data
- interpret charts and
graphs

-the formation of
the bond and
structure formed
will be used to
explain the
properties of ionic
compounds

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

C36

Bonding
Simple
covalent

-describe the formation of single
covalent bonds in H 2 , Cl 2 , H 2 O,
CH4 and HCl 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 2 ,
C 2 H 4 , CH 3 OH and CO 2
-describe the differences in
volatility, solubility and
electrical conductivity between
ionic and covalent compounds

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
-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
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-think of new uses
based on their
properties

-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.

animations
C37

Bonding
-describe the giant covalent
Macromolec structures of graphite and
ules
diamond
-describe the macromolecular
structure of silicon(IV) oxide
(silicon dioxide)

-start with carbon and its
valence electrons
-draw the a drawing for
diamond showing that
each carbon is
surrounded with four
carbon atoms, and the
same graphite but show
that each carbon atom is
surrounded by three
carbon atoms leaving
one free moving electron
-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
-describe metallic bonding as a
-draw the electronic
lattice of positive ions in a 'sea of configuration of a
electrons' and use this to
sodium atom, and show
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)

-add and subtract
- draw charts and graphs
from given data
- interpret charts and
graphs

-relate their
structures to the use
of graphite as a
lubricant and of
diamond in cutting
-describe the
similarity in
properties between
diamond and
silicon(IV) oxide,
related to their
structures

C38

Bonding
Metallic
bonding

- draw charts and graphs
from given data
- interpret charts and
graphs

describe the
electrical
conductivity and
malleability of
metals
relate to alloys
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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/dm3.
(Calculations involving the idea
of limiting reactants may be set.
-calculate empirical formulae
and
molecular formulae

-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
-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
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-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

-calculate % yield and % purity
C40

Electrolysis

-to be able to predict the
products of electrolysis for
molten and aqueous electrolyte

C41

Acids, bases
and salts

-preparation of soluble and
insoluble salts
-describe the following tests to
identify:
aqueous cations:
aluminium, ammonium, calcium,
copper(II), iron(II), iron(III) 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(II) nitrate),

-define the term
electrolysis, electrolyte
and electrodes
-show the students the
different types of
electrodes
-to show demonstrations
and to test for the
products formed on each
electrode for molten and
aqueous electrolytes
-to electroplate
-describe the methods for
the preparation of
soluble salts by writing
general equations:
Acid + metalsalt +
hydrogen
Acid+ base  salt +
water
Acid+ carbonate salt+
water+ carbon dioxide
Acid+ alkalisalt +
water
-give example on each
by doing a demonstration
on each example
-describe the method for
preparing insoluble salts
by writing general
equation :
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-add and subtract
- draw charts and graphs
from given data
-interpret charts and
graphs

-to know the
applications of
electrolysis (such
as: electroplating,
purifying copper,
extraction of some
metals; especially
aluminium)

-add, subtract, multiply
and divide
- 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

-high light the
importance of salts
as fuels
-antacid as
insoluble bases
-uses of acids
-testing for the
acidity of soil

C42

Reactivity
series
Extraction
of iron

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

-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 - draw charts and graphs
the metal in the reactivity -interpret charts and
series
graphs;
-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
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techniques and apparatus
for an investigation.

-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

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:

and the structure of Terylene as:

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.
-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
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stainless steel
(chemical plant and
cutlery)
-describe methods
of rust prevention,
specifically paint
and other coatings
to exclude oxygen

-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 nonbiodegradable
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

search for uses of any
polymers and also to
search to the
disadvantage of
monomers

Subject: Chemistry
Grades: 11,12 SL

Code

Topic/
Concept

C44
Quantitativ
e chemistry
Mass and
gaseous
volume
relationship
s in
chemical

acids (structures
and names not
required)
-describe fats as
esters possessing
the same linkage as
Terylene but with
different units

Curriculum: IB

Objectives

Strategies

Math skills
used/needed.

-determining the limiting reactant
and the reactant in excess.

- Virtual experiments
can be used here.
Solve problems
involving theoretical,
experimental and
percentage yield.

-Division.
-Subtraction.
-Multiplication.
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Application or
integration .
1-In the same
subject
2- In other
subjects
-The internal
combustion engine,
gasoline, when
hydrocarbons are
burnt in a limited
supply of oxygen
(incomplete
combustion when
produces carbon,
carbon monoxide

reactions .
C45

Quantitativ
e chemistry
Mass and
gaseous
volume
relationship
s in
chemical
reactions .

and water).
Solve problems using the Ideal
gas equation PV=nRT

-Apply Avogadro’s law
to calculate reacting
volumes of gases.
- Apply the concept of
molar volume at
standard temperature
and pressure in
calculations.
The molar volume of an
ideal gas under standard
conditions is 2.24 ×
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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-Multiplication.
-Division.

-The study of
common gasses
under different
conditions.
-To correlate the
four macroscopic
properties of gasses
(P,V,T and the no
of moles ).

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

39

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

hydrogen atom can be
used.
C47

Periodicity
Physical
properties

-Describe and explain the trends
in atomic radii, ionic radii, first
ionization energies and electro
negativities for elements across
period 3.

C48
Periodicity

Chemical
properties

Discuss the changes in nature,
from ionic to covalent and from
basic to acidic, of the oxides
across period 3.

- Describe and explain
the trends in atomic
radii, ionic radii, first
ionization energies and
electro negativities for
elements across period
3.
- Databases and
simulations can be used
here.

-Relate this to
strength of ionic
and covalent
compounds and its
relation to
solubility of
compounds in
different solvents.
(Electro negativity
and polarity of
compounds).

.

-Relate the nature
of oxides to to
pollution ( acidic
rain)
-The use of the
basic oxides in
neutralizing acidic
soils ).

Discuss the changes in
nature, from ionic to
covalent and from basic
to acidic, of the oxides
across period 3.
3 Equations are required
for the reactions of
Na 2 O,
MgO, P4O 10 and SO 3
with water.
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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.
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-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.

C50

Oxidation
and
reduction

-Deduce redox equations using
half equations.

-H+ and H2O should be
used where necessary
to balance half-equations
in acid solution.
-The balancing of
equations for reactions
in alkaline solution will
not be assessed

-Explain the reactions of methane
and ethane with chlorine and
bromine in terms of free radical
mechanisms.

-Reference should be
made to hemolytic
fission and the reaction
steps of initiation,
propagation and
termination.
-The use of the halfarrow to represent the
movement of a single
electron is not required.
-The
formulas of free radicals
should include the
radical symbol, for
example, Cl• .

Redox
equations

C51

Organic
chemistry
Alkanes
Free radical
mechanisms
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Adding and Subtracting
negative and positive
numbers.
Multiplication.
Division.

-To facilitate
balancing equations
and use this in
determining the
amount of
oxidizing agents
needed for certain
reactions

-To explain certain
products of organic
reactions.

C52

Measurements 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
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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.

Subject: Chemistry
Grades: 11, 12 HL

Curriculum: IB

Code

Topic/
Concept

Objectives

Strategies

C53

Atomic
structure

-Apply the Aufbau principle,
Hund’s rule and the Pauli
exclusion principle to write
electron configurations for atoms
and ions up to Z = 54.

-For Z = 23, the full
Addition.
electron configuration is Subtraction.
1s22s22p63s23p64s23d3
and the abbreviated
electron configuration is
[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.Syllabus details—A

Electron
arrangement.
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Math skills
used/needed.

Application or
integration .
1-In the same
subject
2- In other
subjects
-Displaying the
electronic
configuration of
certain atoms and
relate this to colors
of compounds and
the catalytic
activity of
transition metals.

C54 a

Periodicity:
First row dblock
elements

C54 b

Describe and explain the
formation of omplexes of d-block
elements.

Include [Fe(H2O)6]3+,
[Fe(CN)6]3–, [CuCl4]2–
and[Ag(NH3)2]+. Only
monodentate ligands are
required.

Explain why some complexes of
d-block elements are coloured.

Students need only know
that, in complexes,
the d sub-level splits into
two sets of orbitals of
different energy and the
electronic transitions
that ake place between
them are responsible for
their olours.

C55
Bonding
Shapes of
molecules
and ions

Predict the shape and bond angles
for species with five and six
negative
charge centres using the VSEPR
theory.

Examples should include
PCl5, SF6, XeF4 and
PF6
–.
Aim 7: Interactive
simulations are available
to llustrate this.
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-Application in
complex metric
titration used in
industry as means
of estimating metal
ion concentrations
such as in
determining the
hardness of
water,pigments and
the study of light
spectrum.
Dyes
Pigments
Fire works
Food dyes

-Geometry.
-Angles and Bond
angles.
-Shapes and drawing
shapes in space .
-Three dimensional
shapes.

-To show how two
or more atoms may
link by sharing
electron pairs in
covalent bonds and
represent the
electronic structure
of the resulting
compound or ion.
-This is related to
polarity of

compounds and
solubility in certain
solvents The use of
dry cleaning and
detergents .
C56

Explain hybridization in terms of Students should consider
the mixing of atomic orbitals to sp, sp2 and sp3
Hybridization form new rbitals for bonding.
hybridization, and the
shapes and orientation of
Identify and explain the
these orbitals.
relationships
TOK: Is hybridization a
between Lewis structures,
real process or a
molecular shapes and types of
mathematical device?
hybridization (sp, sp2 and sp3).
Students should consider
examples from inorganic
as well as organic
chemistry
Bonding
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To explain the
arrangement of
atoms in molecules
and relate this to
the bonding in
compounds
especially carbon
compounds of
multiple bonds.

C57

Energetics:
Born-Haber
cycle

-Construct a Born–Haber cycle
for group 1 and 2 oxides and
chlorides, and use it to calculate
an enthalpy change.
-Discuss the difference between
theoretical and experimental
lattice enthalpy values of ionic
compounds in terms of their
covalent character

C58

Energetics
spontaneity

-A significant difference
between the two values
indicates covalent
character.

-Addition
-Subtraction
-Division
-Multiplication

-To measure
enthalpy changes of
certain chemical
reactions.
-To measure
electron affinities
of certain atoms.

-To conclude
whether a ompound
is purely ionic or
partially ionic.
-Predict whether a
chemical reaction
will take place or
not by calculating
the value of Gibbs
free energy.

-Predict the effect of a change in
temperature on the spontaneity of
a reaction using standard entropy
and enthalpy changes .
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C59

Kinetics
Reaction
mechanisms

-Explain that reactions can occur
by more than one step and that
the slowest step determines the
rate of reaction (rate-determining
step).
-Describe the relationship
between reaction mechanism,
order of reaction and ratedetermining step.

C60
Kinetics
Activation
energy

-Describe qualitatively the
relationship between the rate
constant (k) and temperature ---Determine activation energy (Ea)
values from the Arrhenius
equation by a graphical method.
(T).

-Only examples with
one- or two-step
reactions where the
mechanism is given will
be assessed.
TOK: Agreement
between rate equation
and a suggested
mechanism only
provides evidence to
support a reaction
mechanism.
Disagreement disproves
the mechanism.

-The Arhenius equation
and its logarithmic form
are provided in the
Chemistry data booklet.
The use of simultaneous
equations will not be
assessed
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-Account for the
photochemical
smog.(air
pollution).
-Also to account for
the order of a
chemical reaction.

-Dealing with powers.
-Logs and Lens values
-Graphs and calculating
slopes from graphs.
-Identifying intersections
of x and y axis.

-To show the effect
of temperature on
the rate of a
chemical reaction.
- To calculate the
activation energy of
a chemical
industrial reaction
and to be able to
know the specific
temperature needed
to work out a
chemical reaction.

C61

Acids and
bases

Buffer
solutions

C62
Organic
chemistry

Stereoisome
rism

-Describe the composition of a
buffer solution and explain its
action. Solve -problems
involving the composition and
pH of a specified buffer system.

-Only examples
involving the transfer of
one proton will be
assessed. Examples
should include ammonia
Solution/ammonium
chloride and ethanoic
acid/ odium ethanoate.
Students should state
when approximations
are used in equilibrium
calculations. The use of
quadratic equations will
not be assessed.
- Virtual experiments
can be used to
demonstrate this.

Multiplication
-In biochemistry: to
Division and subtraction. study blood
-Log values
disturbances.
-To maintain a
constant pH in use.
-in drugs and in
medicines.
-In hormones and in
catalysts in
industry.

-Describe stereoisomers as
compounds with the same
structural formula but with
different arrangements of atoms
in space.

-Include the prefixes cisand trans- and the term
restricted rotation.

-Geometry and three
dimensional shapes.

-Describe and explain
geometrical isomerism in noncyclic alkenes.
-Describe and explain
geometrical isomerism in C3 and
C4 cycloalkanes

-Include the dichloro
derivatives of
cyclopropane and
cyclobutane.
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-To study
geometric
arrangement of the
isomers of certain
organic
compounds.
-The study of
proteins and of
carbohydrates and
other natural
organic
compounds.

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‑ ene1,4‑ 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
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-Polarity of certain
isomers and the
solubility in polar
and non polar
solvents

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 threedimensional molecules
in two dimensions could
also be discussed

51

