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Unit 1

Periodicity of Elements
and their Properties

Lessons of the unit

Lesson 1 : Attempts of elements classification.

Lesson 2 : Graduation of elements properties in the modern periodic table.
Lesson 3 : Main groups in the modern periodic table.

Lesson 4 : Water.

Sources of knowledge and learning

* Books and scientific encyclopedi

o Greal Law in Chemistry Mare House
9Easy Chemistry Dorothy Paul Lebanon Bookshop
9 Water Family Bookshop

@Water Steve Parker El Farouk House



Learning objectives
of the unit

At the end of this unit , the student should be able to :

o Follow the efforts and attempts of some scientists to classify elements
(Mendleev - Moseley - Modern Periodic Table)

9 Recognize the principles of elements classification in the mode n periodic
table.

9 Estimate scientists efforts in discovering , classifying and investing elements.

9 Determine the location and properties of some elements in the modern

periodic table by recognizing their atomic numbers.
e Compare the properties of groups and periods in the modern periodic table.

@ Compare between metals, nonmetals , semimetals and inert gases in their
electronic configuration and chemical activity

6 Describe main groups in the modern periodic table.

@ Describe elements properties and their uses.

@ Use tools, materials and instruments in studying elements properties.
@ Recognize the importance of water and its sources.

m Determine the chemical and natural properties of water.
@ Explain the irregularity of the natural properties of water.

‘E Describe the chemical bonds among the atoms and molecules of water
(covalent and hydrogen)

@! Recognize the polarization of some chemical compounds (Water-Ammonia)
@ Recognize the electrolysis of water.
@ Explain the equivalence of water.

@ Describe how water reacts with some of the elements of chemical activity
series.

@ Determine water pollutants and their bad effects.

@ Determine the methods and measures for protecting water from pollution.
@ Estimate the importance of water locally and internationally.

@ Determine his/her personal responsibilities to protect water from pollution.

@ Make needed decisions to protect water from pollution.



Lesson 1

Attempts of Elements Classification

Lesson objectives
At the end of this lesson, the student should be able to :

oRecognize the efforts of some scientists to classify elements.

gRecognize the principles of elements classification in the mode n periodic
table.

gDetermine the location of some elements in the modern periodic table by
recognizing their atomic numbers.

@Deduce the atomic numbers of some elements by recognizing their locations
in the modern periodic table.

6Estimate the importance of discipline and organisation in our life.

@Estimate scientists efforts in discovering, classifying and investing elements.

Points of the lesson
o Mendleev's periodic table.
@ Moseley's periodic table.
9 Modern periodic table.
Included cases
o Investment of environmental elements and raw materials.
9 Discipline and organisation.

9 Scientific research and its importance in discovering elements



LESSON 1

Many attempts are made by scientists for classification of elements to be easily studied,
and find the relation between elements and their physical and chemical properties.

Mendeleev’s periodic table is considered as the first real periodic table for classification of

the elements.

Discovering the periodicity of the properties of elements.

Enter the MOE website to carryout the activity

The activity you did, doesn’t differ from what the Russian Scientist
Mendeleev did. In 1871. Fig. (1), he recorded on separately cards:
the names of the elements, their atomic weights and their important
properties. He arranged the similar elements in vertical columns
called “groups” later. He discovered that the elements were arranged
in an ascending order according to their atomic weights from left to
right in the horizontal rows, which were later called “periods” and Mendeleev
their properties are periodically repeated at the beginning of each new Fig. (1)
period. Mendeleev explained his periodic table in his book “Principles
of Chemistry” In 1871, and classified the known elements until this time to be (67)
elements, and he also classified each main group into two subgroups (A, B) where
he found differences between their properties.

To Complete the activity enter the MOE website
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Enrichment information (1)

cc 2

* Read and collect information about Scientist Mendeleev.
U . I i I the i

Advantages and disadvantages of Mendeleev’s table.

Mendeleev predicted the ability of discovering new .
elements. So he left spaces (empty cells) in his table, Enrich
and he corrected the wrong estimated atomic weights 1, 1 311+M€ndeleﬁy”””’””

ment information (2)

of some elements. He had to make a disturbance in the predicte d the prop erties of
ascending order of atomic weights for some elements, an - unanwn,elemem,,an 4
due to putting them in groups which suit their Wnamﬁd,ithA,silicgg,that,,,,
properties, and he also would have to deal with the was,named,gm:m&mgm,,,,,,,
isotopes of one element as different elements because (Ge) and its properties W &Sd
they are different in their atomic weights. ,xhe,same,asMandele,ey,ha,
pnedmtcd

Self inquiry
Did you ask yourself: Why did he put more than an element in one place?

Communication

Discuss with your classmates under the supervision of your teacher about advantages and
disadvantages of Mendeleev’s periodic table.

Moseley’s periodic table |

In 1913, the Newzealand Scientist Rutherford

Enrichment information 3)

discovered that the nucleus of atom contains discov eﬁesiwhichh&\lﬁhelped
positively charged protons, the British * From the- ] odic table are
Scientist Moseley discovered in the same year ,,Moselﬁyfmpmhls’peno ) -
after studying the properties of x rays that the ”LRadiatiQnﬁﬁtﬂﬁyfpthme T
periodicity of elements properties is related to 9. Gﬁmnggfx;,raysl,777———x”/f”””””/}
their atomic number not their atomic weights - 3 The more kngwledge,aboutﬂle,,ﬂﬂ
as Mendeleev believed. T ot of electrons in atoms.—
So Moseley rearranged the elements in an _arrangeme

ascending order according to their atomic
number such that the atomic number of an
element increases by one than the element

8 Science - Preparatory two 2023 - 2024



LESSON 1

before it in the same period, and he added the (nable inert gases) in the (0) zero group, and he

located a place below his periodic table for the two series elements ( lanthanides and actinides).

Exercise (1) | Enter the MOE Website

Q=7
The modern periodic table Eg
After the Danish Scientist Bohr discovered the M=3
L=2

main energy levels fig. (2). They are 7 in the known
heaviest atom so far. It was discovered also that each
main energy level consists of a number of energy
levels known as the energy sublevels.

X
]

* Elements are classified in the modern periodic table
according to:

S

Nucleus

* Their atomic numbers and the way of filling the energy
sublevels with electrons.

Enrichment Information (4)

Commercial Press - Kalyoub - Egypt First Term 9



No.
of period

1

10

s-block elements

gp. (1A)
1

H

Hydrogeu

Atomic number

Symbol

Name

Atomic mass

d-block elements

| 6 o o 6 o o o

f-block elements

Science - Preparatory two

. gp. (3B) gp (4B) gp- (5B) gp. (6B) gp. (7B) r— gp (8)
20 21 23 24 25
Ca Sc T1 \'% Cr | | Mn Fe Co
Calcium Scandium I Titanium Vanadium Chromium Mang Iron Cobalt
40 47.88 4 52 54.94 55.84 58.93
40 43 44 45
Zx Tec Ru Rh
Stronuum Yttnum I Zirconium Technetium Ruthenium Rhaodium
87.62 88.9 98 101.1 102.9
72 75 76 77
Ba La Hf Re Os Ir
Barium Lanthallllml Hafnium Rehnium Osmium Iridium
137.3 138.9 1785 186.2 190.23 192.22
;88 ! 89 104 7105y {7106 107 1087 10977
r Ra: AC Rf Db:: i Sg i Bh i Hs | i Mt
1 Radium Actinium Rutherfordium Dubnium SeaborgiumJ Bohrium Hassium Meitnerium]
1 26 227 I 261 262 l 266 264 269 268

60 61 .’ T 62 )
* Lanthanides Nd Pm|  Sm
Neodymium Promethium | Samarium
144.24 145 I_ 150.36 I
BT 91 TTe2 T Tea”
%% Actinides Pa U ' Pu

=
=

| 1
[}
| / p |
i Protactinium| ! Uranium ! Plutonium
_ 232 231 1__238 o244

The periodic table
Fig. (3)
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P-block elements

o
@

Helium
4
gp-GA)  gp.4A)  gp.(GA)  gp.(6A)  gp.(TA)
5 6 7 8 9 10
B C N 0) F Ne
Boron Carbon Nitrogen Oxygen Fluorine Neon
10.81 12 14 16 20
14 15 16 18
Si P S Ar
Silicon Phosphorus Sulphur Argon
28 31 32 40
S gp. (1B) gp. 2B)
28 29 30 31 32 33 34 36
Ni Cu Zn Ga Ge As Se Kr
Nickel Copper Zinc Gallium Germanium)| Arsenic Selenium Krypton
2 72.64 4.92 83.8
46 48 50 52 53
Pd Cd Sn Te I
Palladium Cadmium Tin Tellurium Todine
106.42 118.7 127
78 79 81 82 85 86
Pt Au Tl Pb At Rn
Platinum Gold Thallium Lead Astatine Radon
195.1 197 204.4 207.2 210 222
T} i HEERE ST I F VI 11T 118
Ds: Rg i Cn Uut; FI Uus! Uuo
Dann;f;ild[ium‘l Rc nge n Copernici Unuzr;t:‘lum Flerovium
\._..28 Loned L--272 l ........ ““J ....... J -------- ..J

69 71
Tm Lu
Thulium Lutetium

168.9

o
H

Mendelevium Nobelium ‘Lawrensium
\_...258 l L2589 ' L 262

........................ .-
_ Alkaline earth metals Lanthanides Actinides Transition metals

Poor metals Metalloids Nonmetals Halogens Noble gases

=
&
S

State at standard tempurature and pressure [solid border: at least one isotope is older than the Earth (Primordial elements)

Atomic number in red: gas Idashed border: at least one isotope naturally arise from decay of other chemical elements and no'
Lisotopes are older than the earth X
Atomic number in blue: liquid =L T L T T L L T L L S L L T L T L L D T DL R
a :dotted border: only artificially made isotopes (synthetic elements)
Atomic number in black: solid no border: undiscovered
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Description of the modern periodic table

Description of the modern periodic table

Participate with your classmates in forming co-operating groups for studying the modern

periodic table

Enter the MOE website to carryout the activity

From studying the modern periodic table:
- The number of known elements until now are 118 elements, 92 elements are abundant in
the earth’s crust, the rest of the elements are prepared artificially.
- Elements of (A) groups lie on the left and right of the table, you can locate their position
in the modern periodic table by knowing their atomic numbers and vice versa.
- The elements of (B) groups lie in the middle of the table Starting From The Fourth Period

and including 10 Groups Known as Transition elements.

Enrichment Information (5)

(1) Recently discovered elements are not found in nature but they are prepared artificially.

(2) These elements are radioactive elements, their nuclei are decayed in less than a second.

(3) Use Excel Program in drawing a table that explains periods and groups of periodic table.

12 Science - Preparatory two 2023 - 2024



LESSON 1

Exercise (2) ]

Enter the MOE website

[Life application] House library ]

- Form a bookstore at your home
(Use Family Library - school library).
Apply what you have studied about the elements
classification in arranging them in horizontal rows and
vertical columns.
including the subject of the book (scientific, historical,
religious, ....) and making an index for the books to
facilitate the search process. House library figure (4)

Determination of the position of an element in the
periodic table by knowing its atomic number

Participate with your classmates in the co-operating group to do the activity.

Enter the MOE website

% Commercial Press - Kalyoub - Egypt FirSt Term
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@t

oNumber of period of the element = Number of energy levels occupied by electrons in its
atom.

gNumber of the group of the element = Number of electrons in the outermost energy level
in its atom.

Exercise (3) ]

Enter the MOE website

Determination of the atomic number of the element by
knowing its location in the periodic table.

Enter the MOE website to carryout the activity

(Conclusion:}

oThe atomic number of an element = Sum of the number of electrons which rotate around
the nucleus of its atom and also = The number of protons in the nucleus.

eThe atomic number of an element is a whole number increasing through periods from
element to the following element by (1).

14
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LESSON 1

] Development of scientific and life concepts

Enter the MOE website

Lesson summary

Classification of elements |

[ ]
Mendeleev’s periodic table ‘ Moseley’s periodic table Modern periodic table
| | |
Elements are arranged Elements are arranged Elements are arranged
ascendingly according ascendingly according to | ascendingly according to their
to their atomic weights. their atomic numbers. atomic numbers and the way
of filling the energy sublevels
with electrons.

l

-
Blocks of elements. W

— I I |

S. block. P block. ’ d block. l f block. ’

e Each main energy level contains a number of energy sublevels.
e Transition elements start to appear in the fourth period.
e Number of period of the element = Number of energy levels occupied by electrons.

e Number of group of the element = Number of electrons in the outermost energy level in its
atom.

For extra activity and practice,go to the MOE website

15
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Lesson 2

Graduation of Elements in
the Modern Periodic Table

lesson objectives :
At the end of the this lesson, the student should be able to:

o Determine the properties of some elements by knowing their atomic numbers.

9 Compare between some elements according to the electronic configuration and
the chemical activity.

9 Identify metals, nonmetals and metalloids.

@ Compare between the properties of the groups and the periods in the periodic table.
6 Identify the polarity of some chemical compounds.

@ Identify the behaviour of some metals of the chemical activity series with water.

0 Use tools and substances discovering the chemical properties of metals and
nonmetals.

Points of the lesson :

o Atomic size property.

9 Electronegativity property.

9 Metallic and nonmetallic property.
@ Chemical activity series.

6 Chemical properties of metals.

@ Chemical properties of nonmetals.

Included cases :
o Using of the elements and environmental resources.

9 Graduation of responsibilities of both personal and social decisions.

9 Integration of responsibilities and roles.



LESSON 1

=1x10 “m

Enter the MOE website

17
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Enrichment information (1)

the covalent bond is- described as
pure ‘when the electronegativity
difference between the two
joined atoms. equal zero.
What is the kind of covalent

bond in oxygen molecule 2

Enter the MOE website

Like Boron - Silicon - germanium - Arsenic - Antimany - Tellurium

Enter the MOE website

18
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LESSON 1

The period starts with strong metal, as the atomic number increases in the same period the
metallic property decreases gradually until we reach semimetals and then nonmetals start
appear and as the atomic number increases, the nonmetallic property increases until we
reach the strongest nonmetal in group 7A.

Metallic property of the same group increases by the increase of the atomic number as we go
from up to down (as in group 1 A) due to the increase of the atomic size, while nonmetallic
property decreases (as in group 7A)

Exercise (1 )]

Enter the MOE website

The chemical properties of metals :

To know the chemical properties of metals, participate with your classmates in the
co-operating group under the supervision of your teacher to do the following activity.

Discovering the chemical properties of metals.

* Magnesium strip. * Test tube.
* Water. ¢ Dilute hydrochloric acid.
* A jar filled with oxygen. « Holder.

« Violet litmus indicator solution

OPut a piece of magnesium strip in the test tube, then add the dil.
hydrochloric acid.

eHeat another piece of magnesium strip using the holder till glowing and
put it in the jar filled will oxygen fig (3).

eAdd some water to the jar with shaking.

Burnning of magnesium in oxygen
Figure (3)

&2 Commercial Press - Kalyoub - Egypt First Term 19
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Enter the MOE website @)

&)

€))
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LESSON 1

Enrichment information (3)

Life application | Cleaning silver tools

go to the MOE website
The chemical preperties of nonmetal:
To know the chemical preperties of nonmetal elements. Participate with your classmate

under the supervision of you teacher to do the following activity:

fig (6)

@ Does a reaction take place between carbon with the acid?
Figure (6)

6 What is the effect of adding drops of violet litmus solution to the formed solution in the
jar figure (7)?

21
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figure (7) ?
Enter the MOE website

Figure (7)

22 Science - Preparatory two 2023 - 2024



LESSON 1

Lesson summary

Increases by increasing the L Decreases by increasing the
] _ Atomic size — ] s )
atomic number in the same group. atomic number in the same period.
Increases by increasing the _ Decreases by increasing the atomic
) i — Metallic property . .
atomic number in the same group. number in the same period.

{ Electronegativity

Polar compounds as
water and ammohia

Electronegativity : Is the ability of an atom in the covalent compound to attract electrons of
the bond to itself.

Water and ammonia gas are from the examples of polar compounds.
The properties of semimetals look like the properties of both metals and nonmetals.

Chemical activity series : Is the descending arrangement of elements according to their
chemical activities.

For extra activity and practice,go to the MOE website

23
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Lesson 3

The Main Groups
in the Modern Periodic Table

Lesson objectives :
At the end of the this lesson, the student should be able to:

oDetermine the valency of alkali metals.

9Describe the behaviours of alkali elements in the chemical reactions.
eDeduce the general properties of alkali metals.

@Determine the valency of alkali Earth metals.

eDescribe the behaviour of alkali Earth metals in chemical reactions.
@Deduce the general properties of alkali Earth metals.

eCompare between the properties of alkali metals and alkali Earth metals.
@Deﬁne halogen group.

@Deduce the general properties of halogens.

@Appreciate the importance of alkali metals and alkali Earth metals in our life.

‘D Describe the properties of elements and their uses.

@ Appreciate the role of scientists and their efforts in studying elements and
their uses in our life.

Points of the lesson
o Alkali metals group.
9 Alkali Earth metals group.
9 Halogen group.
@ Inert gases group.
6 Properties of elements and their uses.
Included cases :
0 Making use of elements, resources and environmental ores.

9 Appreciating the role of science, scientists and scientific research in our life.



Enter the MOE website

25
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Steps :|

o Take out a sodium piece (pea size) from the kerosene in which
sodium is kept. fig. (3)

9 Roll the sodium piece in the filter paper and put it carefully in the

water basin.

e Repeat the previous steps with potassium.

Figure (3)
e’Why are Na and K kept under kerosene? Enrichment information (2)
Lithiu mjsnotkeptundﬂff”*;
cause it floats onthe
6 Which is stronger when reacting with water Na or K? kerosene be o G § satel
Fig. (4 .5) surface OFIL AT ffin oil
burnsso,it,iskeplmpma o
@ Do Na and K float on the surface of water or sink '
in it ? Enter the MOE website
From the previous, we can deduce the general
properties of alkali metals as follows.
General properties of alkali metals : o ey 120 Reactio of iR 1,0

OThey are mono-valent elements because their outermost shells

contain (1) electron.

9 They tend to lose their valency electron forming positive ions that

carries one positive charge.

9 They are chemically active elements so they are kept under kerosene

or paraffin to prevent their reaction with the moist air.

@ Their chemical activity increases by the increase of atomic size.

Cesium (Cs) is considered as the most active metal in general.
6 They are good conductors of heat and electricity.
@Most of them have low density fig (5)

Density
gm cm3

Li Na K Rb Cs

Density of alkali metals
Figure (6)

26 Science - Preparatory two 2023 - 2024



Exercise (1)

Enter the MOE website

(Fig 7),

(Fig 8). Figure (7)

Figure (8)

Figure (9)

27
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General properties of halogen elements :
OThey are mono-valent nonmetals ... Why ? ...
gThey exist as diatomic molecules F, , Cl, ,

9 They are chemically active elements, so they do not exist individually in nature but they
exist in chemical compounds, except astatine which is prepared artiflcially.

@Each element in the group replaces the element below it in their solutions.

Cl, + 2KBr — 2KCl + Br,
Chlorine Potassium bromide Potassium chloride Bromine

B, + 2KI —» 2KBr  + I
Bromine Potassium iodide Potassium bromide Iodine

eThe physical state is graduated from the gaseous state (Flourine , Chlorine) to the liquid
state (Bromine) to solid state (Iodine).

Exercise (2)

Enter the MOE website

28
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The properties of elements and their uses |

The uses of elements or their compounds depend on their
properties. You have studied before some of traditional

uses for known elements. Now you will know the uses of
some elements in the modern techniques.

o Sodium is used in liquid state as it is a good conductor
of heat. It is used also in transferring heat from inside
the nuclear reactor to outside to obtain vapour energy
required to generate electricity (Figl0).

Core of nuclear reactor
Figure (10)
@ silicon slides are used in manufactureing of computer
because they are semi-conductors which their

conductivity of electricity depends on the temperature.
9 Liquified nitrogen is used in preservation of the

cornea of the eye because it has a low boiling point
(-196 °C.)

Electronic slide
@The radioactive cobalt 60 is used in food preservation

Figure (11)
because gamma rays which come out from it prevent

the reproduction of microbial cells without an effect on
human.

Enrichment information (5)

e [
ety |
o ;

Sterilization of meats by gamma rays
Figure (12)

= Commercial Press - Kalyoub - Egypt
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Alkali metals are mono-valent

For extra activity and practice,go to the MOE website

30 Science - Preparatory two 2023 - 2024






According to your previous study, you know that water is necessary for the survival of all
living organisms. Water is so important in agriculture, industry and personal uses.

Water structure :

You studied before that water :
Molecule is composed of the combination of one
oxygen atom with two hydrogen atoms to form two

O
single covalent bonds , the angle between them is 1045
104.5°. Fig (1). H ~— H

o Water molecule
Due to large electronegativity of oxygen Figure (1)

compared with hydrogen, a weak electrostatic
attraction is originated between water molecules

which is called hydrogen bond. Fig (2). Covalentbonds __ Hydrogen bonds
Although these hydrogen bonds are weaker than

the covalent bonds in the same molecules, they e /

are considered to be the most important factors .\./. : t/.

which are responsible for abnormality of water ;—0

properties. Bonds between atoms and

molecules in water

Properties of water : Figure (2)

Water is a unique substance due to its existence
in three states at the same time fig. (3)
and it has many physical and chemical

properties like :-

Good polar solvent : Three states of H,O

. . . . Figure (3)
Participate with your co-operative group under the

supervision of your teacher to do the following activity.

32 Science - Preparatory two 2023 - 2024



LESSON 4

Identifying water as a polar solvent.

* Three beakers. * Table sugar. * Table salt, | 2Plesugar

* Food oil, * Stirring spoon.

gPut in the first beaker a spoon of table sugar, a spoon S
of table salt in the second beaker and oil drops in the
third beaker fig. (4).

9 Stir the contents of the three beakers.

!
cFill the beakers with equal amounts of water. 9
;

9 What are substances which dissolved in water? ®

6 What are the tastes of the first solution and the second Figure (4)

Solutions when you tast it with the tip of your tongue?

@ What is the substance that does not dissolved in water?

Enter The MOE Website

o Some substances dissolve in water, while others don’t dissolve in it.

GWater is a good polar solvent for most ionic compounds (as table salt) and for some
covalent compounds (as sugar) which form hydrogen bonds with water.

It was supposed that the boiling point of water is less than (100°C) and the freezing point
is less than zero celsius. But the pure water at the normal atmospheric pressure boils at
(100°C) and freezes at zero ............ Why ?

High boiling and freezing points is due to the presence of hydrogen bonds between
water molecules.

33
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Water has low density when it freezes :

The density of water when it is in a solid state is lower
than its density when it is in a liquid state because when

the temperature decreases less than 4°C, the water molecules
are collected by hydrogen bonds forming. large-sized
hexagonal crystals with many spaces between them fig.
(5). So ice floats on the surface of water in the frozen
zones which make marine organisms still alive

Hexa crystal of ice

Figure (5)
Self inquiry

Did you ask yourself about the reason of explosion of
closed bottles which completely filled with water in

the freezers?

Figure (6)

Enrichment information (2)

easier than swimming in the poles

Search Activity

Search for and investigate why the Dead Sea in Palestine was called by that name, write
a report and keep it in the portfolio.

[ Life application] Dissolving the ice of the freezer quickly. ]

Turn off fridge, put a hot water container in the freezer and close the fridge.

(you can use the hair dryer to direct a hot air current to ice and it melts quickly).

34 Science - Preparatory two 2023 - 2024



LESSON 4

Discovering the neutralization of water

Substance and tools

* Basin containing pure water.
* Two litmus papers (red - blue).

ml Figure (7)

What is the effect of putting both of litmus papers in pure water ? (Fig. 7).

Enter The MOE Website

From the previous we conclude that
The pure water has a neutral effect on both of litmus papers ( red and blue).

Investigating the process of electrolysis of water.

Substances and tools

* A round piece of foam plate.  * Two pencils.

* Sodium carbonate spoon.  * Water.

* Empty plastic bottle. * Two copper wires.
* Battery 4.5 v. * Wax gun.

* Two test tubes.

Steps :|

o Cut the top of the plastic bottle and fill it to its middle
with water and dissolve sodium carbonate in it. Figure (8)

eMake a hole in the foam as in fig. (8)

2. Commerecial Press - Kalyoub - Egypt First Term 35




eRemove carefully the wooden part of the two pencils until graphite appears, coil the
copper wire around them as in fig. (8§ B). Cover the bared part by wax gun.
Form the apparatus as in fig. (8 C) and close the circuit for 10 minutes.

Enter The MOE Website

(1) Acidified water decomposes by electricity into two elements hydrogen and oxygen and the
volume of hydrogen is twice the volume of oxygen.

Acidic water

2H,0 Electrolysis 2H, f + Ozf
Water — Hydrogen Oxygen

|\m\ =
L

O,—=
(2) Hydrogen evolves above the cathode, while oxygen evolves above ’ :
the anode. Hoffman’s voltameter is used in electrolysis of water fig. (9).

Exercise (1)

Enter The MOE Website +

+) (=

Anode Cathode

Hoffman voltameter
apparatus

Water pollutants and their harms Figure (9)

L

- Environmental pollutants are divided generally into two kinds :

* Natural pollutants: Their sources are natural phenomena like
occurence of volcanoes fig. (10), lightning accompanied by
thunderstorms and death of living organisms.

* Artificial pollutants : Their sources are the different
human activities.

Volcanic activity
Figure (10)
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LESSON 4

Exercise (2)

Enter The MOE Website

Biological pollution:

It is originated from mixing of human and animal wastes
with water flg (11) and that causes many diseases such
as Bilharzia, typhoid and that hepatitis.

Polluted Nile is due to animal stools

Figure (11)
Chemical pollution:

It is originated from discharging of factories wastes
fig (12) and sewage in canals, rivers , and seas fig (13) rA o f—'O7(A
the increase of some elements concentration causes
great harms. Eating fish which contains high ratios

of lead causes the death of brain cells, drinking water
which contains high ratio of mercury leads to blindness.
Arsenic increases the rate of infection by liver cancer.

Thermal pollution:

It is originated from the rise of temperature of some
marine zones which use water for cooling the nuclear
reactors which destroy the marine organisms found in
them due to separation of dissolved oxygen in water

flg (14)

Radiant pollution:

It is originated from leakage of radioactive substances
from the nuclear reactors or dumping of the atomic
wastes in seas and oceans.

Discharging of factories
wastes in the canals
Figure (12)

Discharging sewage in canals

Figure (13)

Figure (14)
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Protection of water from pollution l

- Many behaviours and percautions for protecting
water from pollution in Egypt :

0 Getting rid of the phenomenon of discharging of sewage,
factories wastes and dead animals in rivers or canals.

9Development of water purification stations (fig. 15
and making periodic analysis to determine the rate of Water purification station
its validity for drinking. Figure (15)

9 Spreading environmental awareness among people
about protection of water from pollution.

@Disinfecting drinking water tanks above buildings
periodically. (fig. 16

EDon’t store the tap water in empty plastic bottles of
mineral water because they react with chlorine gas

which is used in disinfecting of water, so the rate of
cancer infection increases.

Water tank
Figure (16)
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LESSON 4

A case for discussion Water = Life

Wars may break out due to fresh water, at the same time some people don’t keep water
resources well. Discuss with your classmates under the supervision of your teacher this case.
Use these questions in the discussion.

ODid you try the feeling of being thirsty?

OWhat is your role and responsibility for the unfixed water tap at school or at home?
9What do you feel about when you see victims of drought in Africa in the broadcast?
@What should you do when you find a person throwing wasteing in the Nile?
BWhat are your suggestions for keeping water of the Nile?

Lesson summary :

Its sources
wells - (rivers - seas - oceans) - rains

Fields of its uses Chemical structure
* Personal field. * Water molecule. H,O
* Industrial field. * Consists of binding of one
" . . oxygen atom with two hy-
Agricultural field. drogen atoms.
* Presence of hydrogen
bonds.

Pollutants: * Important properties
* Biological pollutions. * Good polar solvent :
* Chemical pollution. - High boiling and freezing point.
* Thermal pollution. - Low density on cooling.
* Radiant pollution. - It is neutral for both of litmus papers.

- Electrolysis of water into its two elements

oxygen and hydrogen.

* Hydrogen bond is considered one of the most important factors that are responsible for the
abnormality of water.
* Hoffman’s voltameter apparatus is used in the electrolysis of water.

For extra activity and practice,go to the MOE website
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Unit?2

The Atmosphere and
protecting Planet Earth

Unit lessons :
Lesson 1 : The Atmospheric Layers.

Lesson 2 : Erosion of Ozone Layer and Global warming.

Learning Resources :
o The air — stiv barkar Dar El-Farouk
9 The air — Dr. Abd El Baset Elgamal — Safer
9 Weather disasters — El Dar El hadesa For publishing and distribution
@ Climate Crisis — Nigel Hocks — Academia




Unit objectives

By the end of this lesson, the student must be able to:

o Know the concept of atmospheric pressure and layers of atmospheric
envelope.

9 Interpret the change of atmospheric pressure with changing height above sea
level.

9 Appreciate the importance of instrumets that measure atmospheric pressure.
@ Describe the characteristics of atmospheric layers.

6 Compare among the characteristics of atmospheric layers.

@ Conclude the importance of each layer of atmosphere.

0 Recognize the importance of studying each layer of the atmosphere.

@ Appreciate the role of scientist to reach devices measuring atmospheric
pressure.

@ Know the composition of Ozone gas.
@ Conclude the steps of Ozone formation.
@ Aware of the importance of the Ozone layer of the human and living

organisms.
@ Desribe hurmful effects for pollutants of Ozone layer.
@ Determine ways te protect Ozone layer.
Qb Follow up the procedures and solutions, to the problems of ozone depletion.
@ Describe the global warming phenomenon and greenhouse effect.
@ Identify greenhouse gases.
@ Explain increase the temperature of atmospheric envelope of earth.

@ Determine the negative effects resulted from the rising temperature of the
earth's atmosphere.

@ Follow up the percedures and solution to problems of global warming
phenomenon.

@ Appreciate greatress of God in providing the atmosphere and air for living
organisms.



Lesson T

The Atmospheric Layers

Lesson objectives :
By the end of this lesson, the student must be able to:

o Know the concept of atmospheric pressure.

9 Interpret the change of atmospheric pressure with changing height above sea
level.

8 Understand the change of atmospheric pressure with changing height above
sea level.

@ Appreciate the importance of instruments that measure atmospheric
pressure.

6 Mention the importance of altimeter.

@ Know atmospheric layers.

6 Mention the characteristics of atmospheric layers.

@ Compare among the characteristics of atmospheric layers.

@ Determine the importance of each layer of the atmosphere.
Lesson subjects :

o Atmospheric pressure.

9 Change of atmospheric pressure with height above sea level.

9 Atmospheric layers.

Included issues :
o Instability of weather.

9 Laws and rules of the internet communication.



LESSON® /-\

e P

Atmospheric pressure

The Earth is surrounded by a gas envelope
that rotates with it about its axis, and extends *

Wﬁmjfj/
1000 km above sea level. It is known as M

atmosphere.  atmospheric pressute-——
The weight of air column of an atmospheric height on « How does climbing heights
a unit area is called air pressure or atmospheric pressure. W

It is measured in a unit called a bar. The bar equals

it
1000 millibar (mbar). W

Normal atmospheric pressure at sea level equals 1013.25 millibar.

Enrichment Information ()

Change of atmospheric pressure with change in height above sea level :

Share your cooperative group in performing the following activity:

| Proving how atmospheric pressure changes with changing height above sea level.

Materials and tools:

4 big books.
3 pieces of modelling clay with different colors.
6 plastic sheets.

Procedure:

o Form the modelling clay into 3 identical balls.
9 Put clay balls between the plastic sheets and the books. Figure (1)

Enter The MOE Website

As the weight (pressure) of books increases due to their number (height), the change in
balls’ shape increases.

Likewise, atmospheric pressure increases as the height of air column increases.

It was found that :

50% of atmosphere mass occurs in the area between sea level and 3 km high. Meanwhile,
90% of its mass is concentrated in the first 16 km above sea level.
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Answer the following questions by entering the MOE website

What is the effect of the height decrease of
an atmospheric air column on its weight?

What is the effect of rising up above sea level

on the air density?

Exercise (1)

Enter The MOE Website

Enrichment Information (2)

Air density at a top

of mountain

Air density at a foot
of a mountain

Air density at a top of mountains
Figure (2)

Altimeter in aeroplanes
Figure (3)

The greatest atmospheric pressure that ever recorded so far on the earth’s surface was in
January 1968 in Siberia when it reached 1080 millibar. On the other hand, the lowest pressure

was 870 millibar where it is recorded in the eye of the tropical hurricane “typhoon” in 1979.
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LESSON 1 .
—

We

Exercise (2)|

Enter The MOE Website

[Real life application ] Barometer to determine today’s weather ]

The possible day’s weather can be estimated directly with an instrument
known as Aneroid (fig.4 ). It is a type of barometers, which i used to
measure atmospheric pressure.

Layers of atmospheric envelope
Atmospheric envelope is divided into several layers according to the

~

-
"’Q
Arm

changes in the atmospheric pressure and temperature they are illustrated F‘:fr?zi)
by the following activity.
Recognizing atmospheric layers:
Study and investigate figure (5) Thermosphere
Enter The MOE Website
The atmosphere consists of four layers mesosphere
Troposhere - Stratosphere - Mesosphere - Thermosphere
stratosphere
troposphere

Atmospheric layers
figure (5)
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Troposphere is the first layer of the atmosphere. It means the disturbed layer where most
of the weather changes occur in this layer.

To know the characteristics of the troposphere, share your working group in performing
the following activity:

Concluding the characteristics of the troposphere.

S
Investigate figure (6) carefully with the ; T0km - 0.001
help of your group and conclude the > 90 km g
characteristics of the troposphere by g 70 km o 55
answering the following questions: ¢ 50km e § %
10 o=
< 30km Stratosphere g
. 100 b
® 10 km popause---- - 1000
Troposphere
To complete the activity enter the MOE website %0 ze0 60
Temperature (c*)
Figure (6)
Characteristics and importance of the troposphere: cormation (3
richment Inform
OIt extends 13 km above sea level to the tropopause. En here thickness is
osphere
GAS we go up, the temperature decreases by - Trop pI < an average
a rate of 6.5 °C per 1 km until it reaches the lowest 13 km. 1t - about
value of about (-60 °C) at tropopause. thickness as 1118 &
. . above poles and
eAtmosphenc pressures decreases as we go higher, 8 km
where it reaches about 100 millibar nearly. 18 km at the equator.
eIt contains about 75% of the atmosphere mass.
This explains why all atmospheric phenomena like
rain, wind, clouds .... etc (fig.7) that forms the weather
conditions, and consequently up the climate, occurs in
this layer and affects the activities of living organisms.
Clouds and winds
Figure (7)
46 Science - Preparatory two 2023 - 2024

- -



LESSON 1
']

6It contains about 99% of the atmospheric water vapour,
which organizes the earth-s temperature. (’

\)

\

@The air movement in this layer is vertical (fig. 8 ) as the

NN

)

warm air currents go up and the cold currents go down.

J
Q

Have you ever asked about the characteristics of the hieghts
and low areas, relative to sea level, in Egypt ? Where they are?

Communication

By the guide of your teacher, discuss with your classmates, the advantages and
disadvantages of living in these areas?

To complete the activity enter the MOE website

%

Air currents
Figure (8)

(/4

Exercise (3)

Enter The MOE Website

Second layer: | Stratosphere

Stratosphere is the second atmospheric layer, which is also called ozone atmosphere Why?

 Concluding the characteristics of the Stratosphere.

Investigate figure (9) carefully with EM0km| -7 0.001
the help c?f your group and conclude the ERY L c— Mesopatiz i oo
characteristics of the stratosphere by o o1 & _
. . . . @ 70 km Mesosphere IS
answering the following questions in o Stratopatss -
. <} M — — - — — — ) o i =] €
the MOE website ® 10 % =
_§ 30 km Stratosphere | 100 £
© <<
@ 10 km | ___C___Tropopause ________| 1000
u Troposphere
66 - ze‘ro éO
Temperature (°C)
Figure (9)
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Characteristics and importance of the stratosphere:

clt extends from tropopause (13 km above sea level) to the stratopause (50 km) with
thickness of 37 km.

9 At the lower part, the temperature is constant and measure (— 60° C), then increases
gradually until it reaches 0° C at the end of the layer. This is due to the absorption of
ultraviolet radiation (emitted from The Sun) by the ozone layer that is present in the upper
part of the layer.

gThe atmospheric pressure decreases on going higher where it reaches the smallest value
(0.001 of the normal pressure at sea level) at the
end of the layer.

@It contains most of the atmospheric ozone which is
concentrated between 20 - 40 km above sea level.

eThe lower part does not contain clouds or suffer
from any weather disturbances. The air moves in
this part horizontally, making it suitable for flying

planes (fig. 10) Flying in the stratosphere

Figure (10)

Enrichment Information (4)

gh‘melcoxs_bum in the. -

-M here is the third at heric | .
esosphere is the third atmospheric layer Althow 4 bumn

spaceships don

— It means the middle layer. It is the coldest layer. mesosphere,
t as they -

duringpassing through 1

..... , S
have a conical front that disperses.

e of an insulated

Characteristics and importance of the mesosphere:
heat and tails mad

clt is extended from the stratopause (50 km above sea
level) to the mesopause (85 km) with thickness of
about 35 km.

eTemperature decreases with height rate until
reaches (— 90° C) at its end.

gThis layer is much vacuumed as it contains only
a limited amount of helium and hydrogen gases.

e Meteors are formed in this layer due to friction Formation of meteors in the

with air molecules (fig.11) I}ljlvesosp(hlclr)e
igure
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Fourth layer: | Thermosphere

Thermosphere is the fourth atmospheric layer. It means the heated layer as it is the hottest
layer of the atmosphere.

Characteristics and importance of the thermosphere :

o It extends from the mesopause to 675 km above sea level with a thickness of about 590 km.
9 Temperatures increase rapidly with going higher until it reaches about 1200° C.

e Its upper part contains charged ions. The distribution of the charged ions extends until 700
km above sea level; in a part known as ionosphere.

Ionosphere plays an important role in wireless communication
and broadcasting as it reflects radio waves that are transmitt d
by communication centers and radio stations (fig.12)

Ionosphere is surrounded by two magnetic belts known as Van
A}len Belts (fig.13 ). These two belts 'play an 'importa t role in Reflection of radio wave
dispersing the harmful charged cosmic radiation away from the from the ionosphere
Earth. In the same time, they cause the Aurora phenomenon, Figure (12)
which appears as brightly coloured light curtains at both the
North and South poles of the Earth (fig.14)

Van Allen Belts
Figure (13)
Aurora phenomenon Figure (14)
The atmosphere is inserted into the outer space via an area known as the Exosphere.

This is the area where satellites float around the Earth (fig. 15) and
transmit weather condition information and TV prvograms.

Enrichment Information (5)

digital space channels. J k

* Record the dates of broadcasting of the educational / K

material you study on the educational channels during 3 ,

a week and distribute them among your classmates to H

benefit from them

Role of satellites in wireless
communication
Figure (15)
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Space channels use satellites to transmit media and commercial materials. Some of them is
useful and acceptable. Others contradict morals and religion principles.

Guided by your teacher, discuss this issue with your classmates. Use the following
questions as part of a discussion subject:

What are the channels that you watch? Why?

What are the interesting programs that you watch in these channels?

Does one of your friends watch channels that transmit obscene material?

How do you deal with such channels in a civilized manner?
Search activity : The effect atitude above sea level on human life

Lesson summary Enter The MOE Website

Atmosphere

‘ Atmospheric air

|
f ]

Concept of air pressure

Atmospheric layers

Degree of normal
atmospheric

pressure

[ | | ]

Thermosphere Mesosphere Stratosphere Troposphere

Atmospheric pressure is the weight of air column on a unit area.
Normal atmospheric pressure (at sea level) equals 1013.25 millibar.
Temperature in troposphere decreases on getting higher, the rate of decrease is 6.5° C/1km.

The ionosphere is surrounded by Van Allen Belts which are responsible for dissipating
harmful cosmic rays away from the Earth.

For extra activity and practice,go to the MOE website
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Lesson 2

Erosion of Ozone Layer and Global Warming
Lesson objectives :
By the end of this lesson, the student must be able to :

0 Know the composition of Ozone gas.

9C0nclude the steps of ozone formation.

gAppreciate the importance of Ozone Layer.

@Describe the harmful effects of short- and medium-wave length ultraviolet
radiation on the Ozone Layer.

6Mention the pollutants of Ozone Layer.

@Determine ways to protect Ozone Layer.

eDescribe the global warming phenomenon and the greenhouse effect.

@Identify greenhouse gases.

@Interpret the rising temperature of the earth’s atmosphere.

@Determine the negative effects resulted from the rising temperature of the earth’s
atmosphere.

@ Follow up the procedures and solutions to the problems of erosion of the ozone
layer and global warming.

Main subjects :
oCOmposition of Ozone gas.
GImportance of Ozone Layer.
eErosion of the Ozone layer (ozone hole).
ePollutants of Ozone Layer and their effects.
eProtecting the Ozone Layer.
@Greenhouse effect and global warming phenomena.
6 Negative effects due to global warming.

Included cases :
cErosion of the Ozone Layer (ozone hole).
GImpacts of science and technology on the society.
9 Greenhouse effect phenomenon.
eWorld coalition.
eManaging energy consumption.



. R
W—
Since the mid 20™ century, erosion of the Ozone

Layer depletion and global warming phenomena
have been the most serious threats.

The effects of pollutants on the atmosphere
Fig. (1)

m Erosion of the Ozone Layer phenomenon

- You may ask; why is Ozone layer formed in the stratosphere?

What is ozone gas? How is it formed?
Fig. (2)
Concluding how ozone gas forms

Observe and investigate with your classmates the following figures, then

Enter The MOE Website

OFrom the following, select a suitable comment for each shape and write it down under it:

Fig. (3)
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LESSON 2
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Enter MOE website
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most of medium ulraviolet radiations, which have

Enter The MOE Website
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LESSON 2 ®

N

—
Exercise (2)
Use Dobson units at the base of figure(7) which
represents the Ozone condition in fall. 2008:
to show what each of the following indicates:
GIEEN COLOT ..uuevrerrienirinerinininesseesstsssnssssssssssessnessasens Ozone degree (Dobson units )
172 10) 1 T1] () R g m

Deplction of Ozone Layer

Pollutants of Ozone Layer Fig. (7)

The most dangrous pollutants are:
o Chlorofluorocarbon compounds (CFCs):
They are commercially known as Freon. which is
used as a cooling material in air conditioning sets.
as propellant in acrosols or as inflating material in CFCly
making foam backing or as a solvent for cleaning

electric circuits cards (Fig 8) snA
9 Methyl bromide: that is used as an insecticide to

preserve stored agricultural crops.

e Halons: that ar used in fire extinguishers.
Uses of chlorofluorocarbon

compounds

@ Nitrogen oxides : that result from the burning fuel
Fig. (8)

of ultrasound airplanes (Concord).

Research activity go the MOE website
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Researches of the IPCC (The Intergovernmental Panel on Climate Change), that follow
UN, showed that there is an increase in the average temperature of the Earth’s near-surface
air; a phenomenon known as Global warming which is caused by the greenhouse effect.
What can you conclude from the flgure below ?

0.6

0.3
0

0.3-

The rate of increasing
the temprature of air

1895 1905 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 year
Figure (9) : Rising of planet Earth temperature

Figure (10)
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LESSON 2 T —

N 5

M

Procedures:

oPour some water in the first bottle and a same amount of vinegar in the second.
GInsert a thermometer in each bottle.

aPut some sodium bicarbonate powder in one bottle and close it immediately to keep CO,
gas trapped.

QPut both bottles in a sunny place fig. (10)

© Which bottle shows higher increase in temperature after 10 minutes?

Enter The MOE Website

el

Increase of the concentration of CO, gas contributed
to higher temperature.

The same is happening as the temperature of planet
Earth has been increasing since 1935 due to the
greenhouse gases in the atmosphere. These gases
are produced by fossil fuel burning fig. ( 1), cutting

Products of burning fossil fuel
trees and forest fire.

Figure (11)

The most important greenhouse gases

. ion (7)
o ichment informatio
« Carbondioxidegas CO, Enric

« Chlorofluorocarbons CFCs compounds W

Methane gas CH, ] trophe Withoig have
. . wou
-+ Nitrous oxide N,0 (hose gases the temPerAIe H o

M
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When the concentration of greenhouse gases increases in the atmosphere, it plays the role
of glass in the greenhouse (Fig. 12) as it permits the visible light and short-waved radiation
from the Sun to pass and be absorbed by Earth and its components which reemit the radiation
back in the form of infrared radiation. Infrared radiation cannot penetrate the atmosphere as
it has a long wave-length. So it is kept trapped in the troposphere causing the rise of planet
Earth temperature, a phenomenon known as greenhouse effect (Fig. 13).

Greenhouse

Figure (12) Greenhouse phenomenon
Figure (13)

One of the most dangerous effects is graded to the phenomenon of raising the temperature
of the Earth planet.

Melting of polar ice would increase sea level in seas and oceans figure (14) which represents a threat
of the disappearance of the coastal areas and that would lead to the extinction of some
polar animals like the polar bear (Fig. 15) and seals (Fig. 16).

Melting of snow masses Polar bear ' Seals
Figure (14) Figure (15) Figure (16)
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LESSON 2 T —

Severe climatic changes

Among these features is the repeated occurrence of tropical hurricanes (Fig. 17) such as
hurricane Katrina in 2005, destroying floods (Fig. 18), drought waves (Fig. 19) and forest
fires.

Tropical hurricane Flood Drought wave
Figure (17) Figure (18) Figure (19)

Research activity go the MOE website
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Lesson summary

Threats to the earth’s atmosphere

[ )

‘ Stratosphere Troposphere
‘ Oroie eyt Global Warming
Composition | |Its importance ‘ Its pollutants | | Its protection ‘ Cirzilnois? e
‘ Negative effects

* Ozone molecule O, is formed by combining one free oxygen atom with one oxygen molecule.

 Ultraviolet radiation, far and medium types have harmful effects on the life of living
organisms.

¢ Chlorofluorocarbon compounds are the most dangerous Ozone Layer pollutants.

* Increasing CO, concentration in the atmosphere produces the global warming phenomenon.

For extra activity and practice,go to the MOE website
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Unit3

Fossils and Protecting Species
from Extinction

Lessons of the unit
Lesson 1 : Fossils
Lesson 2 : Extinction

Sources of knowledge and learning

* Scientific books and encyclopedia

oThe Rocks - Nataly Family library
eDisasters - Nedhalay Dar El Farouk

GGuinnes Q & A (The world of dinosaurs) Family library

@Forests Lebanon library publishers




Unit objectives

By the end of this unit, the student should be able to :

o Recognize the concept of fossil.

9 Give different examples of fossils.

9 Infer the types of fossils.

@ Explain the ways of fossils formation.

6 Design a cast of a candle.

@ Design models of cast and mold.

0 Compare between types of fossils.

@ Mention the importance of studying fossils.
@ Calculate the age range of some fossils.

@ Appreciate the importance of the discovery of fossils in the service of man,
environment and society.

@ Establish a vision to take responsibility and take personal decisions to protect fossils.

@ Collect data and information and expressed his opinion in the protection of
fossils and their scientific and social importance.

@ Use research skills and inquiry in the study of fossils.

@! Define the concept of extinction.

CE Use fossils to indicate extinction of some types of organisms.

‘b Conclude the factors that cause extinction of same types of living organisms.
@ Give examples of extinct and endangered species.

@ Understand the effect of extinction on ecological equilibrium.

@ Suggest new solutions to protect living organisms from extinction.

@ Deal gently with the organisms and in a civilized manner with the environment.
@ Act consciously with the environment and appreciate the importance of normal life.
@ Appreciate the role of scientists in protecting living organisms from extinction.

@ Use life skills in the study of extinction and protection of living organisms from
extinction.

@ Write a scientific report on the causes of extinction of some organisms.

@ Continue and express their views and discuss with his colleagues and the
teacher about ways to protect living organisms from extinction.

@ Appreciate the greatness of God in the creation of living organisms.



Lesson 1

Fossils

Lesson objectives:
By the end of this lesson, the student should be able to:

Define the concept of fossils

Give different examples of fossils.
Show the types of fossils.

Determine the ways of fossils formation.
Design a cast of a candle.

Design models of cast and mold.
Compare between mold and trace.

Give examples of complete body fossils.

©OOOQPP0000C

Conclude the concept of petrif ication and petrified fossils
(10) Explain how the petrified woods are formed
(8 Mention the importance of studying fossils.
@ Calculate the age range of some fossils.
@ Appreciate the importance of the discovery of fossils.
(& Take personal decisions to protect fossils.
Points of the lesson:
(1) Concept of fossil.
@ Types of fossils and their formation.
(3) Importance of fossils.

Included issues :
The scientific, technological and social importance of fossils



To complete the activity ,go to the
MOE website
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Examples of a complete body fossil:

A snow avalanche occurred in Siberia 25000 years ago.

It caused the death of mammoth animal, which were

also buried immediately in the snow.

When the first mammoth fossil was discovered in the last
century, it was complete as the whole shape, and all hair,
flesh and food in its bowels are all still completely preserved.

gAmbel‘ fossil Mammoth (It is a type of
. . . extinct elephants
During some old geologic al periods, there were common Fiaurep(S) )
o

pine trees. These trees secreted resinous matter. This

matter covered insects, After the resinous matter had been
solidified it was changed into amber and preserved the
bodies of these organisms buried inside it from decaying (Fig. 6).

Participate with your group in doing the following activity.

Each student makes a different model. .
Insects in amber

Figure (6)

Making model of a mold

* Plaster of paris. * Water. * Food oil. * Brush.
* Plastic container. * Metal mold. * Rod for stirring.

oUse the brush to paint the internal surface of the
mold with oil.
9 Mix plaster of paris with water and continue stirring to
a suitable mixture.
9 Pour the mixture in the mold and wait until the plaster
of paris solidifies (Fig. 7). Figure (7)
e Separate the hard mixture from the mold (Fig. 8).
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To complete the activity enter the MOE website

Enter The MOE Website
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rocedures

OPress on the clay by your hand to make a plane surface.
GPut the shell on the surface of the clay and press it gently.
eRemove the shell from the clay.

. T
@ Whate do the details on the clay indicate? Shell cast

Figure (11)

To complete the activity enter the MOE website

[Senelsienk|

A replica of the original outer shell shape is formed and it is known as cast.

What a dead body of an organism leaves on sedimentary rocks is called cast (Fig.12)?

What a living organism body leaves during its life is known as trace. (Fig.13)?

Dinosaur foot print Fish cast
Figure (13) Figure (12)

Exercise (1)

Enter The MOE Website
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(14) (1%5) (16)

Visit with your classmates the petrified wood protectorate in Qattamiya and observe the
petrified stems and trunks of trees that are more than 35 million years in age (Fig.16 ).

To complete the activity enter the MOE website
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eFiguring out the paleoenvironment:
Fossils give an idea about the environment in which they lived during the old geological
ages. Therefore, they could also indicate the climate of these ages as shown in the

following examples:

Nummulites fossil Ferns fossil Coral fossil
Figure (17) Figure (18) Figure (19)

Nummulites fossils:
Figure (17) :
They are found in the limestone rocks Mokattam’s mountain and indicate that there was
a sea floor in this area more than 35 million years ago.

Ferns fossils:
Figure (18) :
They indicate that the environment where they lived was a hot and rainy tropical

environment.

Coral fossils:
Figure (19) :
They indicate that the environment where they lived was clear, warm and shallow seas.

Exercise (2)]

Enter The MOE Website

9 Studying life evolution :
Studying the fossil record showed that the life started first
in sea, then established on land and organisms evolved
always from simple to complicated higher forms. Algae
preceded mosses and ferns. Gymnosperms appeared before
Angiosperms. Invertebrates such as corals and mollusks
with shells appeared before vertebrates. The first vertebrate Archaeopteryx fossil links between

to appear was the fish, followed by amphibians and reptiles reptiles and birds

and finally. Birds and mammals appeared together after Figure (20)

the reptiles.
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Exercise (3)]

Go to The MOE Website

@ Petroleum exploration:

When searching for petroleum, geologists take samples from the rocks of the exploratory
wells. These sample are studied microscopically. If they contain microfossils like foraminifera
(Fig.21 ) and radiolaria (Fig.22 ), this could be a good indication of the age of the rocks from
which they were taken. and the suitable conditions for petroleum formation.

Foraminifera Radiolaria
Figure (21) Figure (22)
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A case for discussionl»The geological heritage

To complete the activity enter the MOE website

Research activity: Nemolite fossils enter the MOE website

Lesson summary

Types according to ways of formation

(1) Fossil of a complete body

(2) Cast

(3) Mold

(4) Petrified fossils

Importance

1) Age determination of sedimentary rocks

2) Figuring out paleoenvironment

3) Studing life evolution

4) Petroleum exploration

Fossils: Are remains or traces of organisms that lived in the past and were preserved in

sedimentary rocks.

Index fossils indicate the age of the sedimentary rocks in which they are found.
Fish is first vertebrate to appear, followed by amphibians, then reptiles and finally birds

and mammals appeared together.

For extra activity and practice,go to the MOE website
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Second lesson :

Aims of the lesson

Identify the concept of extinction.

From the fossils in ference the extention of som living organisms.

Identify the factors which lead to the extenction of some living organisms.
Give examples for some extenced species and those are threatened with
extenction.

Ilustrates the effect of extenction on the ecological balance.

Mentain the living organisms threatened by extenction.

Deal in concieous with the environment according to his appreciation of the
importance of natural life.

Appreciate the importance of the living organisms in biological balance.
Deal gentilly with living organisms.

Appreciate the effort of scientists in protection of living organisms.

0600 000 00060

Appreciate the effort of goverment in protection of living organisms.

Elements of the lesson

€ Concept of extinction.

@ Factors leads to the extinction of species.

@ Types of extinction and species threatemet extinction.
@ Effect of the extinction on the ecological balance.

© Ways of protect living organisms.

Included cases
€ Extinction. @ Environmental pollution.
@ Prevention of cruelty to animals. @ Ecological equilibrium.



LESSON 2 _‘Y&
( »

From your previous study, you know that the living

. . cyep - . ntinous
organisms are always, in case of equilibrium. The Extenction * The cO

number of certain kind of the organisms doesnot decrease in the numbe.rs O‘I:[
exceeds the number of another species. The continous living organisms withou
decrease in number of other species without ng this decre’c\S'e
compensation of this decrease in number as a result death of all i , In
the de?lth 9f all indvidvals of this species which known cach species.
as extinction.

Figure (1) Figure (2) Figure (3)

Fish's fossil Dinosaur's fossil Archaeopteryx fossil

Reasons of extinction :

- Many scientists attributed majro extinction which many living organisms lived on earth
exposed to like extenction of dinasaures is due to occurance of big disasters like collesion of
meteors with earth, violent earth movement, exposure of earth to long ice age, or as a result
of toxic gases which evolved from volcanoes and many other factors.

- While other scientists attributed recent extinction due to human interference of human in
environment like. destruction of the original habitate of the living organisms, overgrazing,
pollution, climatic changes resulted from industrial activities of man and natural disasters
(discuss with your teacher and colleagues how these factors leads to extinction of living
organisms).

Extinct species and that threated with extinction :

- From the farmous extinct living organisms in ancient periods: dinasaures, Mamouth (the
grand father of recent elephant) and recent extinct animals such as Dodo bird, Quagga, and
others.
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Search in the web about living organisms which recently extincted and
what have been extincted from egyptian habitates then discuss it with
your teacher.

Figure (4) Figure (5)

Dinosaure Mamonth
|

Figure (6) Figure (7)

Dodo bird Quagga

There are more than five thousand kinds of living organisms threatend with extinction
like Rhinosour, Panda bear, bald eagle, and from the egyptian environment :
Ibis bird , Barbary sheep(Arui) , and papyrus Plant
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LESSON 2
Figure ( 8) Figure (9)
Panda bear Rhinoceros
Figure (10)
Ibis bird
Figure (12) Figure (13)

Figure (11) Barbary sheep Papyrus plant
Bald eagle (Arui)

Effect of extinction on the ecological balance :

Study the food chain in figure (14) and observe how the energy trans fere

across this food chain and show the following statements.

\/

Figure ( 14 ) Food chain

To complete the activity enter the MOE website

=. Commercial Press - Kalyoub - Egypt
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- In the food chain, the energy transfere from producers to consumers.
- Each living organism has a role in transfere of energy in the pathway of the food chain.

- In case of absence of one of the living organisms, the role of this living organism stops,
which affect on the other members of the food chain or on the food web (group of food
chains connected with each other).

- At the extinction of one species or more from balanced ecosystem, some gaps occured in the
pathway of energy inside this system which leads to a disturbance in the balanced ecosystem,
and some times its distruction.

- The ecosystems are different from each other as a result of the effect of extinction on it : the
simple ecosystem (less number of species) is affected strongly at the absence of one speices
found in it due to absence of a substitute which compansate its absence and play its role as
in the desert ecosystem [Figure (15) ].

- While in the complex ecosystem (large number of species) it does not much affected by the
absence of a species of a living organism found in it due to the presence of many substitution
which can compansate its absence, as in the ecosystem of tropical ecosystem [Figure (16) ].

Figure (15) Figure (16 )
Desert ecosystem Tropical forest ecosystem
ecosystem with less Complexs ecosystem (many kinds)

number of species (less kinds)

Ways of protection of living organisms from extinction

It was necessary for the scientists to think in ways of protection
of species endangered by extinction to keep the ecological
balance and so the ecological systems from distruction. From
these methods :

Put laws which regulate the process of hunting of living

organisms especialy the rare animals or that threated with .
Figure (17)

Grey bear

extinction.
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LESSON 2

Increase the ecological awarness of the
importance of the preservation of the natural
life which guarantee the continouity of human
life.

Breeding and increasing the endangend species
and re-habitation in its original environments.

Establishing genes banks for the endangered
species.

Establishing of natural protectorates to preserve
the endangered species with extinctian.

[O] Natural protectorates

are safe places established to protect endangered
species in their natural places where suitable
conditions are available for their growth and

reproduction away from their natural enimies.
From these protectorates, yellow stone in united
states of america, where the grey bear is are
protected, and the Panda bear protectorate in
northeast of china to protect the Panda bear.

In Egypt, Ras Mohamed protectorate had been
established in 1983 in south Sina as the first
protectorate in egypt to preserve some rare

species of coral reefs and colored fish and

Wadi El-Rayan protectorate in fayoum which
contains Wadi El Hetan(Wheals valley) that
contains skeletons of wheals fossils that are

dated to be as old as 40 million years.

Commercial Press - Kalyoub - Egypt

Figure ( 18)
Ras Mohamed protectorate
(shaped as a chin)

Figure (19)
Whale fossil

. ation ( )t
. ment |nf0rm
Enrich al protectorates

tur
Number of na : ‘
that had been established accordgx;
to the law (number 102 year 19

bout 30 natural protectorates nz/l
a2012 which found on @ bout 15%

of total area of egypt-
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Summary of the lesson

Extinction

Y

which mean

Continous decrease in the number
of individuals of a certain species of
living organisms

Extincted species example:
Dinasaures, mamouth

Endangered species
examples : Rhinocerose, Panda
bear, bald eagle, Ibis bird Barbary

sheep (Arui), Papyrus plant.

Y

methods of protection of
endangered species

from it

Y

Mohamed protectorate in egypt.

Establishing natural
protecturales to pres erve the
endangered species like Ras

Effects of extinction on the ecosystem

destroy the simple
ecosystem

For extra activity and practice,go to the MOE website
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Little effect on the
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To complete the activity enter the MOE website
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Enter The MOE Website
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Enter The MOE Website
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To complete the activity enter the MOE website
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To complete the activity enter the MOE website

To complete the activity enter the MOE website
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lic time.

For extra activity and practice,go to the MOE website
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Enter The MOE Website

Enter The MOE Website
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Enter The MOE Website

(4)
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To complete the activity enter the MOE website

© ©)
(10).

(10)

(11).

Enter The MOE Website
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(12)

Sound Waves
(12) (13) (14)
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Enter The MOE Website

(16)

(17)
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Enter The MOE Website

(19)

Enter The MOE Website

(20)

To complete the activity enter the MOE website
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Enter The MOE Website

Enter The MOE Website

98 Science - Preparatory two 2023 - 2024



For extra activities and practice , go to MOE website

For extra activity and practice,go to the MOE website
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Enter The MOE Website

Enter The MOE Website
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Enter The MOE Website
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To complete the activity enter the MOE website
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Enter The MOE Website
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(10)
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Enter The MOE Website

11

(1)
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Enter The MOE Website
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Enter The MOE Website

Enter The MOE Website

Enter The MOE Website

Enter The MOE Website
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(12) (13) (14)

(12)
(13) (14)
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Enter The MOE Website

(15)

(15)

111

e, Commercial Press - Kalyoub - Egypt Second Term



(16)
(16)

a7

(7)

For extra activity and practice,go to the MOE website
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For extra activity and practice,go to the MOE website
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Enter The MOE Website
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Enter The MOE Website

Enter The MOE Website

Enter The MOE Website
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(4)

Enter The MOE Website
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Enter The MOE Website

For extra activity and practice,go to the MOE website
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For extra activity and practice,go to the MOE website
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Enter The MOE Website

Enter The MOE Website
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Enter The MOE Website
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(10)

(11)

Enter The MOE Website Fig. (11)

Enter The MOE Website
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For extra activity and practice,go to the MOE website
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For extra activity and practice,go to the MOE website
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Enter The MOE Website
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Enter The MOE Website
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Enter The MOE Website
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Enter The MOE Website
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Enter The MOE Website
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Enter The MOE Website
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Enter The MOE Website
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Enter The MOE Website
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Enter The MOE Website
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For extra activity and practice,go to the MOE website
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For extra activity and practice,go to the MOE website
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Enter The MOE Website

144 Science - Preparatory two 2023 - 2024



Enter The MOE Website
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Enter The MOE Website
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Enter The MOE Website
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Enter The MOE Website
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For extra activity and practice,go to the MOE website
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For extra activity and practice,go to the MOE website
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