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Learning objectives
of the unit

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

0 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 modem periodic
table.

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

€ Determine the location and properties of some elements in the modem
periodic table by recognizing their atomic numbers,

9 Compare the properties of groups and periods in the modern peniodic table.

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

@ Describe main groups in the modem periodic tuble,

© Describe clements 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,

CII Explain the irregularity of the natural properties of water.

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

11’ Recognize the polarization of some chemical compounds (Water-Ammonia)

(B Recognize the electrolysis of water.

(> Explain the equivalence of water.

(B Describe how water reacts with some of the elements of chemical activity
series,

(&) Determine water pollutants and their bad effects.

@J Determine the methods and measures for protecting water from pollution.

l@ Estimate the importance of water locally and internationally.

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

'21 Make needed decisions to protect water from pollution.

Photo Litho Misr First Term



Attempts of Elements Classification

Lesson objectives

At the end of this lesson, the student should be able to :
@ Recognize the efforts of some scientists to classify elements.
'.Rmmuthtpdndplesofelememmadﬁuﬂonhmemodempemﬂe

.Demnnnelhe-locmonofm.dmnuin the modern periodic table by
recognizing their stomic numbers.

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

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

‘&nmadmeﬁommdmmg classifying and investing elements,
Points of the lesson

@ Mendieev's periodic table.

© Moseey's peioic b

© Modem periodic table.
Included cases

o Investment of environmental elements and raw matenials,

@ Discipline and organisation.

© Scientific research and its i unpoum in discovering elements.

6 Science - Preparatory fwo 2019 / 2020



LESSON 1 @\
e —

E Many attempts are made by scientists for classification of elements to be casily studied,
and find the refation between elements and thewr 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. ]

Share with your clissmates in co-operating groups and arrange the circles in front of you according
to thewr colours and the graduation of their numbers in the four vertical columns in the table.
lable (1)

| column 1 [ Column 2| Columa 3 | Golumn 4|
s 0 2% @
Row |
@ B 0
Row 2
12
Row 3 0 . .

o What do vou observe about the graduation of numbers in the circles in each horizontal
row ?

---------------------------------------------------------------------------------------------------------------------------------------

.........................................................................................................................................

[@ The activity you did, doesn’t differ from what the Russian Scientist
Mendcleev didd. In 1871, Fag. (1), he recorded on single 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 clements were arranged
in an ascending order according to their atomic weights from lefi to
right in the horizontal rows, which were later called “periods™ and Msadleoy
their properties are peniodically repeated at the beginning of each new Vig (1)
period. Mendeleev expliined his periodic table in lus book “Principles
of Chemistry™ In 1871, and classified the Known elements until this time o be (67)
clements, and he also classified cach main group into two subgroups (A, B) where
he found differences between their properties.
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Enrichment information (1)

" Some elements have many forms having the same atomic numbers but differ in atomic
weights which known as “Isotopes™.

* Read and collect information about Scientist Mendeleey.,
(Use magazines , encyclopedias and the internet).

Advantages and disadvantages of Mendeleev's table.

Mendeleev predicted the ability of discovering new
clements. So he lefl spaces (empty cells) in his table,
and he corrected the wrong estimated atomic weights 1 1871, Mendeleev i
of some elements. He had (o make a disturbance inthe  predicted the properies
ascending order of atomic weights for some elements, g5 ynknown clement and

Enrichmant information (2}

due to putting them in groups which suit their named it ICA S‘ln“’f‘ that

propertics, and he also would have to deal with the Was mmed.geﬂmm'“m

isotopes of one element as different elements because  (Ge) and its properties wl'::d

they are different in their atomic weights, the same as Mendeleey
predicted.

Self inquiry

Did you ask yoursell: 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 oo information (3)

discovered that the nucleus of atom contains jiscoveries which have helped
positively charged protons, the British * From the o odic table are ©
Scientist Moseley discovered in the sume year  Moseley 10 p‘“h‘s pedoiRe

after studymg the properties of x rays that the 1. Radiation activity phenomend.
periodicity of elements properties is related to 2. Getting of X-Tays

their atomic number not their atomic weights
as Mendeleev believed.

So Moseley rearranged the elements in an
ascending order according to their stomic
number such that the atomic number of an
clement increases by one than the element

8 Science - Preparatory two 2019 | 2020



LESSON 1 R

before it in the same penod, and he added the inert gases in the (0) zero group, and he
lecated a place below his periodic table for the two groups lanthanides and actinides.

Exercise (1)
What is the scientific principle on which the classification of the clements based on ?
& MONUCIOOVS: DETIOMIC BODEICS i vicviiimirivsissbinmmiseiorivevermvdios sy s sea i eea oo
B MOSRIEY S DETIOBIC UADEE. oocoscionerrsrsyins soiiimomitr s i £ D OIS oo r T s S TOAA DTS Mo RS AR
&l
The modern periodic table 023
After the Danish Scientist Bohr discovered the T
main energy levels fig. (2). They are 7 in the known o
heaviest atom so far. It was discovered also that cach ket

main encrgy level consists of a number of energy

levels known as the energy sublevels.

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

Nucleus

* Their atomic numbers and the way of filling the energy
sublevels with clectrons,

Fag (2

Envichment Information (4)

Each main energy level contains a number of energy sub-levels equal to its number.
Lor cxumple the main fourth energy kevel N consists of four cnergy sub-levels which ure sp.d and .

Photo Litho Misr First Term 9
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Participate with your classmates in forming co-operating groups for studying the modern
periodic table and record observations for the following questions:

o Determine the location of s, p. d and | blocks in the periodic 1able.

-----------------------------------------------------------------------------------------------------------------------------------------------

@ Whiatt 4re the rOUPS OF S BIOCK 7 1ovvvveeeceesssreesseesssessssssssssssssssemsssesssssessssessesesssssssssssssaees
0 What are the groups of p bloek 7 i, SN D B AT U RS R

o What is the characterized letter for transition elements in (d) BPIock 7 (i
And what is the group number which is not characterized by this letter 7 ..
And whit is number of vertical COlMNS 1 I 7 s i

o What is the period in which the appearance of the transition elements begins 7 ... Hada
Q What are the numbers of periods and groups of the modern periodic table 7

’ What is the new number for O group (inert gases) and SA group?

From studying the modern periodic table:
- The number of known elements until now are |18 elements, 92 elements are abundant in
the earth’s crust, the rest of the elements are prepared artificially.
- Elements of (A) groups lic on the left and right of the table, you can locate their position
in the modemn 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.

Envichment Information (5)

(11 Recently discovered elements are not found in nature but they are prepared artificially.
(2) These elements are radioactive clements, their nuclei are decayed in less than a second.
(1) Use Excel Program in drawing a table that explains periods and groups of periodic table.

12 Science - Preparatory two 2019 / 2020
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LESSON 1 T

[ Exercise (2) ]

Mention the kind and the block of the element, which is located i group 3B and fourth
period,

| 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 honzontal rows and
vertical columns.,
including the subject of the book (scientific, historical,
religious, ....) and making an index for the books to
factlitate the search process,

House lbrary figune (4)

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

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

o\\'nlc the electrome configuration for elements explioned m thie table (2)

e“«‘lm mine the number of energy levels, the number of electrons in the outenmost energy level
far cach element.

Ol)t'h'l:lllll(‘ the rumber of penod and group for each element (Use the modem penadic table)

Table 1 2)
Element ‘ 20 C l 1 5? ] | olNe | H
A : 1 ) i1\ \ i ] | " \
Electronic e | ‘ '| l % | 'l ' ' | | <
configuration < 1] 7 1] ’

¥ Energy levels

" Number of period
" Number of electrons

1 OULErOst energy
level

| Number of group

Photo Litho Misr First Term 13



oWhm is the relationship between the number of energy levels occupied by electrons in the

atom of the element and its period number ?

aee e B T Y

QWhnt is the relationship between the number of electrons in the outermost energy level of

the atom of the element and its group number ?

----------------------------------------------------------------------------------------------------

Conclusion :

0Nnmber of period of the element = Number of energy levels occupied by electrons in its

atom,

@ Number of the group of the element = Number of electrons in the outermost energy level

in its atom.

Exercise (3)

Classify the elements into two groups :
Ol‘i s I«Nc - “NI o "Al’ =

--------

Participate with your classmates in the co-operating groups to do the following activity,

nln the table (3) determine the number of energy levels occupied by electrons for cach

element by knowing its penod number,

OWriu: below the outermost energy level of each element, the number of electrons m it by

knowing the number of its group.

‘Cxuuplcte the number of electrons in the inner encrgy levels filled with electrons for cach

element by knowing the number of its group,

Q\Vriw the number of positive protons inside the nucleus for cach element by knowing the

number of electrons.

14 Science - Preparatory two
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LESSON 1 /g:\

b
Tuhle (3)
@ Whin is the atomic nomber of Group
F and Ar ? Nt S5A 6A TA 0

B L T

e e E; )) (Ss) )) OF)) O))

@ Wit is the cxm«:lcd'uumnc P Cl Ar
number for § and C1?

........................ —ma |0])] © | © |0]))

B T P

..................................................

--------------------------------------------------------------------

Conclusion :

o'l‘hc 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,

@ The atomic number of an element is a whole number increasing through peniods from one
element 1o the following element by (1).

-----------------------------------------

Photo Litho Misr First Term 15
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&Amﬁtm Development of scientific and life concepts

oThc classification of elements passed several stages, each of them tried to avoid
the mistakes of its predecessors and benefitted from the newly established theories,
experiences and scientific results.

* Discuss this issue with your classmates under the supervision of your teacher issuse and
these questions should be a part of the subject of discussion.

°ls what you believe in today will remain for ever in your mind ?

“ Which do you prefer to complete your tasks and scientific researches., individual work or
group work ? Why ?

* From where do you gain your experience, your personal expeniences or the experiences of
others ?

“ Is there a relationship between the development of scientific concepts and societal changes ?

Lesson summary

Classification of elements

1 ; ' i
1 I
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.

F 4
L — \

[ 7. BovEsonial pericchs s 18 weticat grops. | [ Bloc;so;elunems. |

I |

fblock ‘]“{“dblock%]”[ p;lo;k “}_ sbléck \

* Each main energy level contains a number of energy sublevels.
« Transition clements start to appear in the fourth period.
* Number of period of the clement = Number of energy levels occupied by electrons.

* Number of group of the element = Number of electrons in the outermost energy level in its
atom,

16  Science - Preparatory two 2019 / 2020
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o('nmplew
(1) Mendeleev arranged the elements ascendingly according to ...
while Moseley arranged them ascendingly according to .........
(2) The modem periodic table consists of ... horizontal periods | ... vertical groups.

OWhal 1s the scientific base on which the modem periodic table classified ?
om‘atc the position of the following elements in the modern periodic table :

() H i, (4) (NBLii,
(BX 10N s ortnne (5 (AL
(3) €8 siciciscisiaussiimsismissinisanaiss L] [P, | e

© Find the atomic number for the following elements,
(11 Element X lies in the first period and zero group .........
(21 Element Y lies in the second period and 3A group .........
(31 Element Z lies in the third period and 7A group .........

ONmicc the following figure which represents a part of the modern periodic table, then
answer the following :

X Z
L vy —]

(1) What are the names of blocks which are characterized by the letters X, Y ,and Z ?

........................................................................................................................................

> < t - « \ ‘I l
(2) What is the number of groups in each block 7 P T
..................................................................................... number of gIoup
(1) What is the number of 7A group and zero group ?
Photo Litho Misr First Term 17
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@ study the opposite figure which
explains the electronic configuration for an
element in the modem periodic table and
conclude the atomic number of the element
whitch follows this element in ¢

@ Creative Thinking :

Imagine a new form of classification of elements whwh theu'awnuc numbers range
between 1 - 20 such that each group oontams similar elements.

dessesnan

Semhmywschoolh‘bmyoﬂnme&fathemmpswm
precedes Mendeleev's attempt for classification of elements.

l‘ Science - Preparatory two 2019 / 2020



‘Graduation of Elements in
the Modern Periodic Table

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

Gmumwmmwmmmmm

Qcmummekmnmdmgwmeemhmﬁgwm
the chemical activity.

© Identify metals, nonmetals and metalloids. |

© Compare hetween the properties of the groups and the periods of the periodic table.
© 1denify the polarity of some chemical compounds.

@ 1denify the behaviour of some metals of the chemical ativity series with water.

.Uscmlsmds@moesdiseovemgdaechﬂnmlmnsofmulsmd
nonmetals.

Points of the lesson :
@ Atomic size property.

@ Electronegativity property.
© Metallic and nonmetallic propery.

(4] Chemical activity series.
© Chemical properties of metals.
® Chemical properties of nonmetals.
Included cases :
@ Using of the elements and environmental resources.
@ Graduation of responsibilities of both personal and social decisions.
© Integration of responsibilities and roles,

‘Photo Litho Misr First Term




B This lesson discusses the graduation of some elements properties in the periods and
the groups (A) in the periodic table and the relation between these properties and the
electronic configuration of elements,

The atomic size is determined by knowing the atomic radias.

and measured in pieometer = 1x10 “m

0 T mmr———— I

Think carefully with your collcagues in the co-operating group (figure 1) and record your
observations on the following questions :

What do you observe for the graduation of

the values of the atomic size of elements in relation
1o the increasing of the atomic number 7

* In periods
3 ‘ln gn-m';: llllllllllllllllllllllllllllllll .. m mmc;-lc wu““‘ ln
Figure (1)

«Picometer = part of a million of a million of metre»
From the previous, we conclude that:

@ The atomic size of the same period decreases by the increase of their atomic numbers,
Due to the increase of the attraction force between positive nucleus and the electrons in
the outermost energy level.
The atomic size of the same group increases by the increase of their atomic numbers due
to the increase of the number of the energy levels in the atoms,

The electronegativity property:

It is defined as the ability of the atom in the covalent molecule to attract the electrons of
the chemical bond towards itself. as that in water molecule and ammonia molecule
that are known as a"polar compounds”.

Polar ammonia molecule Polar water molecule
(Fie %)
Figure (2

The Polar Compound is a Covalent Compond where The difberence in electrone gativity
be tween its elements is relatively large

20  Science - Preparatory two 2019 / 2020
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LESSON 2 \

Self inquiry
Did you ask yourself about the relationship between ——
the clectronegativity and the polarity of some Enrichment in A A
compounds like CH, methane gas. H,S hydrogen the covalent tivity
sulphide? pure when the electronegativ
difference between the two

o

What is the kind of covalent
Discuss with your classmates and your teacher the pond in oxygen molecule 2
owner of classification idea into metals and
nonmetals.

(3 | The metallic and nonmetaliic property:
~ Elements are divided into 4 main Kinds, which are ;

* Metals. * Nonmetals. * Semimetals (Metalloids). * Inert gases.
Metals are characterized by that their outermost shells contain less than (4) electrons and

tend 1o lose these electrons during the chemical reaction. To reach the nearest inert gas
preceding them in the perioic table, forming positive ions,

* What do you expect the number of valenc shell electrons for nonmetals will be ?

------------------------------------------------------------------------------------------------------------------------------------------------

* What kind of tons which are formed by nonmerilS? iiaiieaiiieiiiisinsosanssbessssssnss
VIR 5 IR CHPRIMMMUIIIG . o oroornams 58 car v o s H 2P s SN A ST SN SIS E IO

[ Some elements have both properties of metals and nonmetals which are known as metalloids.

Like Boron - Silicon - germanium - Arsenic - Antimany - Telerium
Discovering the graduation of the metallic and nonmetallic
properties in the periodic table.

Colour some cells of elements of the periodic table as shown in Figure (3) as follows:
* Metals with red colour.
* Semi-metals with yellow colour.
« Nonmetals with green colour. { [T I}
* Inent gases with blue colour. : N

Inent pare

Non ety e
Metals |

i | ‘ | [ ;— |
Figure (3)

Photo Litho Misr First Term 21
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Record vour observation on the following questions
W What is the Kind of the element by which the period stants 7 ...ovicninn
& What is the kind of the element by which the period ends ? ...,

B What is the kind of element which precedes the inert gas in each period 7 L

From the previous, we can conclude :

2 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 1A) due 1o the increase of the atomic size, while nonmetallic
property decreases (as in group 7A)

LExercise (1)

Classify the elements of the third period in the periodic table according to their Kinds,
Use the modem periodic table fig. (3) on page (10, 11).

.................................................................................................................................................

The chemical properties of metals
To know the chermcal properties of matals partitipate, 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.

Substances and tools :

= Magnesium stnp, * Test tube.
* Water. * Dilute hydrochlornie acid.,

* A jur filled with oxygen.

0!’11! a picce of magnestum strip in the test tube, then add the dil,
hydrochlonic acid.,

@ Heat another piece of magnesium strip ull glowing and put it in
the jar filled will oxygen fig (4)

9!\(10 some water to the jar with shaking. Bumning of magnesium in oxygen

Figure (4}

22  Science - Preparatory two 2019 / 2020



LESSON 2 3 e

01)0 magnesium react with the acid? How can you detect?

9!_)0cs magnesium oxide dissolve in water ?

The effect of adding violet litmus to
the solution B (F)? «inininmaiiaiismasisssdss magnesium oxide solution

Figure (8)

GSume metals react with dilute acids forming salt of acid and
hydrogen gas fig (6).

What is the effect of adding drops of violet litmus 10

il
Mg ' IUCT - MgCl, vont
MCAILM drochlone acw Muagnesium chlonde drogas
Muagnesiun Hydrochlone acwl Magnesium chlonide Hydrogen magnesitin reacts with
@ Metals react with oxygen forming metallic oxides which are "-‘"'“"_‘;"""“'( 2‘;“'
g s ure
known as basic oxides., .
Mg + 0O, A, MO
Magnesium Oixygen Magnesiom oxade Envichment information 12)
9 B|f‘|c- oxides which dissolve in water form A mixture of MgO . MeCl,
alkalis: Ty . for
in maki stones
MeO + HO — Me (OH).  and H,OM ::nivesw‘ﬁ‘:h
Magnestum Waler Mugnesium mﬂkmsbw 9 .
oxadle hydroyide mvefy thin. (Swmng
knives).
B Metals are arranged Fabke (%)
descendingly according | [ ]
to their Cheomical activity | K Potassium and | React instantly with water and H,
known as “chemcal” Na Sodium evolves which bum with a pop sound

ACOVILY series, Ca Calei nd |
the chemical activity o aps iy React very slowly with cold water,

. , Mg Magnesium
of metals with wateris % 1
different according to Zn Zinc and Fe Iron | React in high temperature with water
their position in the series | vapor only.
us shown n the tuble (3), Cu Coppcr and Pt react with water:
Ag Silver

Photo Litho Misr First Term 23
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Enrichment information (3)
High concentration of sodium ions Na* in the body causes high blood pressure so high
blood pressure patients are recommended to decrease using table salt in foods.
Read and collect information about the importance of the different elements in food .

Life application Cleaning silver tools

- Caover the bottom of a plastic plate with an aluminium
paper (foil), whereas the bright surface 18 upward,

= Put on the aluminium paper the silver tools which you
want to clean,

~ Cover them by enough boiling water and then put (3)
spoons of baking powder.

— Leave the tools for 15 minutes with stiming.

— Dry the tools after ninsing them with hot water.

Ghinering silver plate
Figure (7}

The chemical properties of nonmetals :

To know the chemical properties of nonmetal elements, Participate with your classmates
under the supervision of your teacher to do the following activity.

0 Discovering the chemical properties of nonmetals, |

Substances and tools :

* Two pieces of coal (Carbon), * Two test tubes. * Dilute hydrocholne acid,
* Buming spoon. * A jar filled with oxygen.

o .
@ Put a picce of carbon in the test tube, then add dilute HC! 1o it. sl
@ Heat the other piece of carbon in the NS —
burning spoon till it bums, then put it in the
oxygen jar fig (8). T >
QAdd some water in the jar with shaking. o '”m::ummm' c4
- —
Buming of carbon in oxygen
Figure (8)
24 Science - Preparatory two 2019 / 2020
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LESSON 2 g

°l)ocs a reaction take place between carbon with the acid ?

OWh.n 15 the effect of adding drops of viotet litmus solution to the formed solution in the jar
figure (9) ?

D T PP -

Conclusion

B Nonmetals don’t react with acids.

B Nonmetals react with oxygen forming non-metal oxides. .
Most of them are known as acidic oxides. '

ARRARARRARANN)

C % 0, =25 €0
Cartvon Oxygpen Carbon dinxide e
: e : . : The effect of adding violet litmus
: w >
B The nonmetal oxide dissolves in water forming acids RS PR

Carbon diowide Water Carbomic acid

Enrichment iInformation (4]

with acids as basic oxides react with bases as acidic oxides and give in both cases salt and water,

Photo Litho Misr First Term 25
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Lesson summary

Graduation of the elements
properties in the periodic table

Increases by increasing the RS Decreases by increasing the
atomic number in the same group. I atomic number in the same period.
[ Increases by increasing the '_f . ;mbyinuusiugd:cmic'
atomic number in the same group. PSRN peopeny - number in the same period.

Polar compounds
as waler

B Flectomezarivity - 1s the ability of an atom in the covalent compound to attract the bonded
electrons to itself,

5 Water and ammonia gas are from the examples of polar compounds,

5 The properties of semimetals look like the properties of both metals and nonmetals.

Chemical activity sernies ¢ 1s the descending arrangement of elements according to their
chemical activities,

"o Questions on lesson 2

OPul (¥ ) or (X)) n front of the following stitements and correct the wrong ones:

1) The atomic size increases by the increase of the atomic number., < )
1 2) Water and ammonia are from polar compounds. ()
(5) Some alkalis dissolve in water forming bases. « )
(44) The solutions produced from dissolving the non-metal oxides in water turn the violet
litmus solution into red. ()
O(’huosc the correct answer between bracktes:
(11 Each period in the modemn periodic table starts with .......... element.
( metallic - semimetallic - nonmetallic - inert )
(21 When sodium reacts with water, .......... gas evolves, (0, -CO, -H, -N,)
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LESSON 2 - -
© What is meant by o ?
(1) Mealloids ..........
12) Chemical activity series ......... .
(4] Explain the behaviour of the following clements with water:
(1) lrom ........ 72 2) Silver .......... (1) Potassium ..........
‘Writc the balanced chemical equations which express reaction of
(11 Carbon dioxide with water.
(21 Magnesium with dil. hydrochloric acid,
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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:

@ Determine the valency of alkali metals,
@ Describe the behaviours of alkali elements in the chemical reactions.
0 Deduce the gencral properties of alkali metals,
ODclcrminc the valency of alkali Earth metals,
eDcscrihc the behaviour of alkali Earth metals in chemical reactions.
QDcducc the general propertics of alkali Earth metals.
OCumparc between the properties of alkuli metals and alkali Earth metals,
© Define halogen group.
0 Deduce the general propertics of halogens,
@Apprccimc the importance of alkali metals and alkali Earth metals in our life,
m Describe the properties of clements and their uses.
@ Appreciate the role of scientists and their efforts in studying clements and
their uses in our life,
Points of the lesson
o Alkali metals group.
@ Alkali Earth metals group.
9 Halogen group,
© Inent guses group.
6 Properties of elements and their uses.
Included cases :
o Making use of elements, resources and environmental ores.

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

Science - Preparatory two 2019/ 2020



"/\
LESSON 3 ;ER‘

= Some of the main groups in the periodic table are characterized by Specific names as explained
in this lesson,
Description of some groups,

n Alkali metals group (Group 1A) : . —

L] W
Observe and think carcfully about the R R R R
position of alkali metals in the penodic table |
(Fig.1) group 1A lies in the maximum left of The of i —
the periodic table (Fig.2) and their metals are e
named alkali metals because they react with Figure (2)
water forming alkali solutions.
2Na + ZH,0——- 2NaOH - H,
Sodmm  Water Sodium hydroxide  Hydrogen
* What is the block of elements of group (1A)7 ..o
* What is the valency of alkali elements 7 oo 3 :
Adkali metals

* What is the behaviour of the alkali elements atoms in the chemical reactions 7 Figure (1)

------------------------------------------------------------------------------------------------

Identify the other properties of alkali metals,
participate with your classmates under the supervision of
your teacher to do the following activity,

Enrichment Information (1)
“Although hydrogen gas exists in group Al, it is a nonmetal because its atom is
remarkably small and it's a gaseous clement.

“Search for the other similarities between hydrogen, metals and nonmetals.

Discovering the properties of alkali metals |

Substances and tools :

* A picce of sodium. = A picce of potassium. = Filter paper.  * Basin. = Wter.
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 Take out a sodium picee (pea size) from the kerosene in which
sodium is kepl. fig. (3)

eRoll the sodium picce in the filter paper and put it carcfully in the

water basin,

(3] Repeat the previous steps with potassium,

OWhy are Na and K Kept under kerosene? Envichment information o
Lithium is not kept under
kcroscncbcauscitﬂoa s on the
surface of it and iLis i“““”'dm::y
............................................................................... soilisl"ﬁinwamno 8
9[)0 Na and K float on the surface of water or sink

T ————

Figure 13)

------------------------------------------------------------------------------

8 From the previous, we can deduce the gencral

propertics of alkali metals as follows.,

General properties of alkali metals :

OThcy are mono-valent elements because their outermost shells

contain (1) electron, R"“‘""'l"."' "(‘:"h H,O
Jgure ]

eThc_\' tend to lose their valency electron forming positive ions that
carries one positive charge.

91‘hcy are chemically active clements so they are kepl under kerosene
or paraffin to prevent their reaction with the moist air,

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

Cesium (Cs) 1s considered as the most active metal in gencral, < _ RN
() & P N
91‘11cy are good conductors of heat and clectricity, Reaction of Na with H,O

Figure (5)

@Mosl of them have low density fig (5).
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LESSON 3

Exercise (1)

From figure (6), mention the names of
metals which sink and the metals which
float on the surface of water, knowing that
the density of water is | gm/cm?

Halogens group (7A) - -n-l'-'n .
TEATEE

=i

e R
g2ens group in pernoadic 12/

group TA lies on the right side of the periodic lnble'..;::;:,.‘: ::«;:n:::l:p.-

it is one of (p) block groups, the nonmetals of this.  in the periodic table .
group are called halogens (Fig 8), Figure (7)
i.e salts formations, because they react with .

metals forming salts,

2K + Bt, — - 2KBr
X Halogen elements
Figure (8)

Potnssium Brominge ——— Pomssium bromide

Envichment information (4)
“Chlorine is used in the manufacture of correctors substance,
itis a very volatile liquid, on using, it becomes dry quickly,
leaving a white substance on the paper surface.

Figure ()
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General properties of halogen elements :
omy are mono-valent nonmetals ... Why 7 i

chy exist as diatomic MOICCUIES F., , CL, | ciiiiccrrrrriiirrisnssnssrssssrstvensnsssssionsesesssnsrserssssss

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

€) Euch clement in the group replaces the element below it in their solutions.
Cl. - oK By —- 2K + By
Chlorine  Potassium bromide  Potassium chloride Bromine
B + 2K ol 2K B + |

Bromine Potassium 1odide  Polasssum bromudoe loding

© The physical state is graduated from the gascous state (Flourine | Chlorine) to the hiquid
state (Bromine) to solid state (lodine).

| Exercise (2)|

Wirite the equation of the reaction of Chlorine with sodium bromude.,

The uses of elements or their compounds depend on their
properties, You have studied before some of traditional
uses for known clements. Now you will know the uses of
some clements in the modern techniques,

OSodium is used in hiquid state as it is a good conductor
of heat, It is used also in transferring heat from inside
the nuclear reactor 10 outside to obtain vapour energy

: 1.2 : Core of nuclear reactor
required o generale electricit r 1)),
4 & Y (H& ) Figure (10)

QSnIium shides are used in manufacturing of computers
because they are semi-conductors which their
conductivity of electricity depends on the temperature.

gquuchcd nitrogen is used in preservation of the
cornea of the eye because it has a low boiling point .
(196 °C.) \
Elcctronic slide
OThc radioactive cobalt 60) is used in food preservation Gt
because gamma rays which come out from it prevent
the repraduction of microbial cells without an ¢ifect on
human.
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LESSON 3

>, (S
Entichment [yformation \J

The Egyptian Scientist Dr:
Moustafa El-Sayed gol th_c
highest American mcd_al mhc
science for his cfforts in t
Nano technology in 29

: afa E}-Sayed
September 2008. : Dr: Mou
(Nano) applying this

ancer
hnology in using gold in the treatment of €
tec
discasc.
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Lesson summary

Some of the main groups in the modern periodic table

= Alkali metals are mono-valent
* In halogen group each element replaces the element which below it in its salt solution,

M Science - Preparatory two 2019 / 2020
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LESSON 3 N

‘%, Questions on lesson 3

0('huuxc the correct answer between brackes :

') NERRCEAROIR is considered from halogen.  (Sodium - Chlorine - Helium - Calcium)
() sisppsisssisivore in its salt solution.

(Chlorine replaces bromine - Bromine replaces Muorine - lodine replaces chlorine - lodine
replaces fluorine)

QGivc reasons for

(1) Elements of group (TA) are known as alkali metal.

(1) Liquefied nitrogen is used in preservation of cornea of the eye.

------------------------------------------------------------------------------------------------------------------------------------------------

OSludy the opposite figure which represents o section of the periodic table, then answer.

N
(1) What is the symbols which indicates the : (AI] UK U‘é
: e, } i s - I EaE B
(#) Inert gases (h) Alkali metals. B b T LB IF 00 ] ,‘
(¢) Halogens. The letters in the table don't reprosent the actunl
(1) What is the symbol which represents : symbols of the clcatcats
(#) The most active metal? (1) The most active nonmetal?

°Mcminn ame use for cach of the following elements in modern technology :

N O I NEINIIN <orvutesdpexromers bommmremestssspmstiieoivy shind w4 oA S PN DO st AV RSB PR R O oy
(2) SAEMBION - so00s 6qcissrsnpoasssasansaqssnrsunissnssnnusnsnsssatsnssesssssnsorsabonsnsssdddas s ssssna dsbhnssasdssssadddsrsassssapsonssissse
D) CIOTIRIE ) 000000 6003 o vy s 0 S0 ARG o TR D S B AR AAS S AL SOV FRY NS SH RS R AR BSOSO

O'Thc opposite table explains the properties of three clements, mention the symbol which
represents an clement from : Element | Behavi Phvsical Electri Densi

(1) Alkali metal .ooenniiiiiiinenriinnns symbol | withwater | state conduction w,
( 2 ) l'lalogcn ................................ X dissolve gas bad conductor 0.003
Y react solid | good conductor | 3.59

Z react instantly | solid | good conductor | 0.86

@ Creative Thinking:

Why lithium is not kept under kerosene but it is kept under paraffin oil?

By help of scieatific refernces in your school library or peering at the
internet to compare between alkali metals, halogen from point of : (atomic
size, clectronegativity - density - boiling point, melting point, atomic mass).
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Water

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

.ldennfydnbondsbuwemmaomandwmmolectﬂe&

@ Identify the physical and chemical properties
'Bxphmtheabmmnlnyofphyslmlpmpuﬁesofwm
@ Identify the clectrolysis of water.
© Explain why water is neutral,

@ 1dentify the water pollutants and their harms.
@ Identify how to keep water from pollution.

.Appmdueﬂnmmammofwmrinomhfe

Paints of the lesson

Q Plopemes B —
- © Water pollution,

Included issues
@ Rationalization of consuming of water.
© Nile water pollution.
@ Citizenship and protecting of water from pollution.

— <,




LESSON 4 .

B According to your previous study, you know that water 1s 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 rwo
single covalent bonds |, the angle between them is
104:5° Fig (1). Water molecule

Due 10 large electronegativity of oxygen Figure (1)

compared with hydrogen, a4 weak electrostatic

attraction is onginated between water molecules ®|_»

which is called hydrogen bond. Fig (2). Covalat h(mds L Siviopmonds
Although these hydrogen bonds ure weaker than -

the covalent bonds in the same molecules, they -

are considered to be the most important factors R.'. . "/.

which are responsible for abnormality of water
properties,

Bonds between stons and
molecules in waler

Properties of water : Figure (2)

Water is a unique substance due to its existence
in three states at the ordiary temperature fig, (3)
and it has many physical and chemical
properties like ;-

| | Good polar solvent : Three states of Ha0)

Figure (3)

Participate with your co-operative group under the
supervision of your teacher to do the following activity.
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2 | Identifying water as a polar solvent.

* Three beakers. * Table sugar. * Tuble salt, b =Em NG

* Food oil, “ Surring spoon.
@ Fill the beakers with water.

@ Put in the first beaker a spoon of table sugar, a spoon
of table salt in the second beaker and ol drops in the
third beaker fig. (4).

€ Stir the contents of the three beakers.

Observations :

- What are substances which dissolved in water?

--------------------------------------------------------------

- What are the wastes the first solution and the second
solution?

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Conclusion :

€ Some substances dissolve in water, while others don't dissolve in it.

@ Water is 4 good polar solvent for most ionic compounds (as table salt) and for some
covalent compounds (as sugar) which form hydrogen bonds with water.

3 | High boiling and melting points.

Tt 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 2e10 ............ Why ?

High boiling and freezing points is due to the presence of hydrogen bonds between
water nolecules.
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LESSON 4 T .

Water has low density when it freezes :

The density of water when 1t 18 10 a solid state s lower
than its density when itis 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 1ce floats on the surface of water in the frozen
zones which make marine organisms be still alive.

Hexa crystal of we

Figure (5)
Self inquiry

Did you ask yourself about the reason of explosion of
closed bottles which completely hilled with waler in
the freezers”

Figure (6)

Enrichment iInformation (2)

Density of salt water is higher than the density of fresh water so swimming in the sea is
casier than swimming in the poles.

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

| Life application Dissolving the ice of the freezer quickly. |

Turn off Indge, 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).
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Participate with your classmate to do the following activity which explains the
neutralization of water.

It has neutral effect on both of litmus papers

" V—

Substance and tools

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

=

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

--------------------------------------------------------------------------- D e T R T

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

Substances and tools

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

* Sodium carbonate spoon. * Waer.

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

* Two test tubes.

°Cul the: top of the plastic bottle and fill it to its middle
with water and dissolve sodium carbonate in it
@ Make a hole in the foam as in fig. (8).
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LESSON 4 '-E‘?

© Remove 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.
QFuml the apparatus as in fig. (8 C) and close the circuit for 10 minutes.

Observations :

€ What is the ratio between two volumes of evolved gases over the negative pole (Cathode)
and the positive pole (Anode)?

@ What is the effect of approaching a glowng splint to the gas formed at:
AR TMRIOTIE .. o roxansannsmssssansoqnsasissn s aunssrmsss sssnsaaaussnmnss prse s anssnssassssanassiddsanasq sarsanassuanassdedausddoins

Conclusion :

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

2H.O  Electrolysis H,t + 0.} <o

- > .|
Water Hydrogen Oxygen g =3 :
O, (L H,
(2) Hydrogen evolves above the cathode, while oxygen evolves above 1

the anode. Hoffman's voltameter is used in electrolysis of water fig, (9), B

Exercise (1)

On the electrolysis of a certain volume of acidified water by dilute * “
sulphuric acid, the volume of evolved oxygen gas was 2 cm’. -
What 15 the volume of hydrogen gas evolved? Anode Cathode
............................................................ Hoflman voltameter
........................................... ombicenr
Figure (9)

Water pollutants and their harms

- Environmental pollutants are divided gencrally into two Kinds

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

* Artificial pollutants : Their sources are the different Volcank: activity
human activities. Figore (10)
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Exercise (2)]

Mention many examples for water pollutants whose sources are human activities.

............................................................................................................ T

Water pollution is divided into (4) main parts
n Biological pollution:

Itis onginated from mixing of human and animal wastes
with water fig (11) and that causes many diseases such
as Bilharzia, typhoid and that hepatitis.

Polluted Nile 15 due 10 ammal stooks

Figure (11)
Chemical pollution:

It is onginated from discharging of factories wastes

fig (12)and sewage in canals | rivers . and seas fig (13)
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 hagh ratio of mercury leads 1o blindness.
Arsenic increases the rate of infection by hiver cancer.

Thermal pollution:

Itis origimated from the rise of temperature of some
marine zones which use water for cooling the nuclear
reactors which destroy the manine orgamisms found in
them due to separanon of dissolved oxygen in water
fig (14)

Radiant pollution:

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

Discharging of factorics
wistes in the canals

Figure (12)

. ﬂl’}.’lll scwagu n canals
Figore 1 13

Figure ( 14)
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LESSON 4 S

Protection of water from pollution :

- Many behaviours and percautions for protecting

water from pollution in Egypt

oceuing rid of the phenomenon of discharging of sewage,
factonies wastes and dead animals i rivers or canals.,

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

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

9 Disinfecting drinking water tanks above buildings
penodically. (fig. 16)

6 Don’t store the tap water in empty plastic bottles of
mineral water because they react with chlorine gas
which is used in disinfecting of winter, so the rate of
cancer infection increases.

Waler tnk
Figure (16)
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&Ammm 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,

@ Did you try the feeling of being thirsty?

OWhat is your role and responsibility for the unfixed water tap at school or at home?
© What 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?

© What are your suggestions for keeping water of the Nile?

Lesson summary :

i

Its sources 1

wells - (rivers - seas - oceans) - rains ]
Fields of its uses : Chemical structure :
* Personal field. * Water molecule. H,O
* Industrial ficld. * Covalent bonds .
*Agricultural field. * Hydrogen bonds.

o [
Pollutants: * Important propertics
* Biological pollutions. * Gouod 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.

* Hydrogen bong 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.
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. Questions on lesson 4
o(’hoosc the comect answer between brackets :
(1) All of the following are from the properties of water eXCepl ....ovverenrnnes (neutral on both
litmus paper / analysis by heat / increase im volume on heating / polar compound)

(2) There are ... bonds between water molecules.,
(hydrogen / covalent / ionic / metallic)
(1) A liquid boils at 100 °C, what is the other property which affirm it is & pure water ?

(Sugar dissolves in it / when it freezers | denstiy decreases / neutrial on both litmus
paper / it evaporates on heating)

eGivc reasons for -
(1) Presence of hydrogen bond between water molecules.

------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------

(1) Although sugar is a covalent compound | it dissolves in water.

© What are the results of ?
(1) Water is polluted by the wastes of Man and animal,
(2) Storing water in plastic bottles of mineral water,
eChomc from (B) what suits (A) column :
(A) (B)
Probably harm Responsible poliutant
(1) Death of brain cells. (1) Lead.
(2} Cancer of liver. |(2) Sodium.
(1) Blindness. |(3) Mercury.
(4) Arsenic,
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eThc opposite figure iHustrates Hoffman voltameter used in the electrolysis of water.
(1)Write the chemical equation which illustrates the chemical reaction. o

llllllllllllll

(Z)What isﬂnvolumofguwhichbumwilhapopsoundwlmyou
nppmachnglowmgsplml tw it if the volume of the other gas is 6 cm?

EERRRE 3 e rsnes

(3) Whans'l'henameof‘l'he Collectedgasat

o Nuclear reactors cause thermal and radiant pollution :
Explain this plmlse.

Q How do we kccp water from pollution?

© Creative thinking: What do you expect for the River Nile pollution after S0 years?
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Unit Revision

0(‘ hoose:
(1) Scientist ...........cccccc.e. discovered the main energy levels in the atom.
(Bohr / Mendeleev / Mosely / Hoffman)
(2) Sodium oxide from ........ccevvvvnns oxides. (amphoteric / acidic / nonmetallic / basic)
(3) All the following elements from semimetals except for ...................
(tellurium / silicon / boron / bromine)
(4) The strongest metal liesin the .................. group. (2A/ 1A/ 1B/ TA)
OWhul is meant by ?
e e e S s T e
N DI ERUNBIEININID £ fovteveweeteeeterbetetestsoesteseetettisstetett et otleisesvtisenisvineviekteeeetios st esteertiets ey

(3) Semimetals? .............. . e
Ollow can you differentiate between magnesium oxide and sulphur oxide?
QWhul 1s the importance of ?
(1) Liquefied NITOBEN: .........ccovvicrmrimrsnissmssssrmsssssssssssssssssssssssssssssssssssssssssnsssssssassssssssnssss
R T ———
e
eGi\'c reasons for :
(1) The use of radioactive Co 60 in food preservation.

(2) Elements of the same group have similar properties.

(3) The boiling point of water is high.

--------------------------------------------------------------------------------------------------------------------------------------------

............................................................................................................................................

@Whul 15 the effect of the following on the water environment?
(1) Drainage of factories wastes in rivers and scas.
(2) Using of rivers and seas water as a renewable source for cooling the nuclear reactor.
(3) Mixing of animal and Man wastes with water.
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The Atmmhere a{n'd
protecting Planet Earth
Unit lessons :

Lesson | - The Atmospheric Layers.
Lesson 2 © Erosion of Ozone Layer and Global warming.
Learning Resources :
@ e air - stiv barkar Dar El-Farouk
@ ‘e air - Dr. Abd El Baset Elgamal - Safer
© Weather disasters - EI Dar El hadesa For publishing and distribution
@ Climate Crisis - Nigel Hocks — Academia
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By the end of this lesson, the student must be able to:

(1] Know the concept of atmospheric pressure and layers of atmospheric
envelope,

(2] Mpmihechngcohmwplmmmm changing height above sea

'0 Ammumwdwmmwmmummhmcm:

@ Describe the charicteristics of atmospheric layers,

0 Compare among the characteristics of atmosphenic fayers.

0 Conclude the importance of cach layer of atmosphere,

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

(8] Appwmmemhofmuiummm.mmaumsﬁwnc

A

(9] Kmmemmofmm

0] Cmclndetbempsotmmfmum.

(11} Awucoflhmpoﬂmnl’tbe()mhyeroﬂhchmmdhvmg
W

(B Desribe hurmful effects for pollutants of Ozone layer.

'@Mamhewmwmlamlayu

(B} Follow up the procedures and solutions, (0 the problems of ozone depletion.

(B Describe the global warming phenomenon and greenhouse effect.

@ 1denify greenhouse gases.

B Explain increase the temperature of atmospheric envelope of arth.

(E) Determine the negative effects resulted from the rising temperature of the
carth'’s atmosphere.

B Fallow up the percedures and solution o problems of global warming

Il Appreciate greatress of God in providing the atmosphere and air for living




The Atmospheric Layers

Lesson objectives :

By the end of this lesson, the student must be able to:
'.Kmmeomepiofmﬁ)mcpm
Omucwammkmmmummnm

.ummmmofmmnmmmmngmgmm

- sea level.
@ Appreciate the importance of instruments that measure atmospheric
© Mention the importance of altimeter,
@ Know atmospheric layers.
@ Mention the characteristics of atmospheric layers.
.Compmmoaglhwhmmamﬂmekym.
© Determine the importance of each layer of the atmosphere.

Lessnn subjects

.‘Clnnee-'of.mm pressure with height above sea level.
© Amospheric layers.
Included issues :
@ instability of weather.
@ Laws and rules of the internet communication.

W




LESSON 1 e e,

Atmospheric pressure
on (1]

gnrichment informat!
The Earth is surrounded by a gas envelope s of
that rotates with it about its axis, and extends  The internal presst 5
1000 km above sea level. It i1s known as human body equd
atmosphere. atmospheric pressure.

The weight of air column of an atmosphenc height on . How does climbing heights
a tfnit area 1s ca!lcd aur pressure of stmosphene pressure. or diving deep in ocean

It 18 measured in a umt called & bar, The bar equals 9

1000 millibar (mbar). affect cardruft

Normal atmospheric pressure at sea level equals 1013.25 millibar,

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

Share your cooperative group in performing the following activity:

Materials and tools:

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

Procedure:

€ Form the modelling clay into 3 identical balls.
@ Put clay balls between the plastic sheets and the books. Higare ()

© Do the bulls” shape change? Why? . g R RS X
@ Which ball did change MOMETWEY? .......oeeeeoorvreeeesossssonensenmnssesssssennsmssessnmeersens
© Which ball did change Jess? Why! .ooeooee..... e
As the weight (pressure) of books increases due to their number (height), the change in
balls” shape increases.
Likewise, aimosphenc pressure increases as the height of air column increases.
It was found that :

S0% of atmosphere mass oceurs in the arca between sea level and 3 km high. Mcanwhile,
90% of its mass is concentrated in the first 16 km above sea level,
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Air density ot o top

Bl Whiat 15 the effect of the beight decrease of
ol mountiin

i atmosphene arr column on its weight”

B What is the effect of rising up above sea level Air density at a foot

) of o mountan
on the air density

[ Exercise (1)}

In wirplanes, an altimeter is used to determine the
elevation of the navigation based on the atmospheric
pressure at this level.

Choose the values of atmospheric pressure that suite
the elevations above sea level (Table 1),

Altmeter m seroplanes

Figure (1)

|
Fable |

Elevations ubove sea level (km) | Atmospheric pressure (millibar)

(11 3km 203 m bar
(206 km 731 m bar
(119 km 323 m bar
(4312 km 503 m bar

Enrichment Infarmation (2)

The greatest atmosphernic pressure that ever recorded so far on the earth’s surface was in
Junuary 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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Exercise (2)

Use a curved line to connect the points indicating equal pressure (Isobar) (fig. (4) 10 make
a surface pressure map. Then mark the center of low pressure with letter L and the center
of high pressure with leter H.

! Atmospheric. Atmospheric. |
pressure  Symbol  pressure | Symbol |
(mbar) _(mbar) |
1010 o 9N -

B 1012 0995 -
1015 1000 +
1020 Fay 1005 A

A A A : A a s A

Atmosphernic :;'cmm: map Fgure (4)
Real life application Barometer to determine today's weather

—

The possible day’s weather can be estimated directly with an instrument 2
known as Aneroid (fig. 5). It is a type of barometers, which is used 10 i

measure atmospheric pressure. '

Layers of atmospheric envelope Am
Atmospheric envelope is divided into several layers according to the O
changes in the atmospheric pressure and temperature they are tlustruted Im"":'

by the following activity.

'Recognizing atmospheric layers: |

Study and mvestigate figure (6) and write down your observatiosn
after answering the following guestions:

(1) How many layers are in the atmosphere?

(2) Name these Layers, starting from sea level

(3) Whut is the name of the surface area at which the tempersture
s constant between:

(i) First and second layers?

-------------------------------------------------------------------------------------------------------

(h) Second and third Jayers?

..................................................................................................... & Amospheric layers
(c) Thind and fOurth MAYErS? ...... ... cuamsiiciopsonsssramsiras sssamspisssrpssanrassss figure (0)
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UNIT TWO

First layer : | Troposphere

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:

Activity

_ ) Concluding the characteristics of the troposphere.

£ 110km

(1) What is the approximate thickness of the 30 Jom
EOPOSPRCTE JaYET? .ovvivviivisismmsssrssrsssssssasssnss 2 10km

Investigate figure (7) carefully with the o

help of your group and conclude the % 90km X9 i

characteristics of the troposphere by § 70km Al -

answering the following questions: E 50 km S E i
L

(2) What w appen to the e > a8 ' "
! hnl ould happen to the l.v.mpcrmun. 4 X s %
going up in the stmosphere? Tompocaturs (c')
Frgure (7)

.........................................................................

(3) What is the value of the atmosphenc pressune at the

IS O TR DPENT 5 assianr mr s s AN kR aa e Add Endichrent infaemation (3]
(4)What is the value of the temperature at the end of the here thickness is
BRI, (1o il iudiokieonecrbbnaibiddiantivmsoinnbrssortbbrosstvabivmeoshs T - erage
13 km. It is an aV
41 : it is about
Characteristics and importance of the troposphere; thickness as it and
1] ds 13 km abe level 8 sbovo PO
textends 13 km above sea level to the tropopause. 18 km at the cquator.

er\s we go up, the temperature decreases by
arate of 6.5 °C per | km until it reaches the fowest
value of about (-60 °C) at tropopause,
QAlmosphcric pressures decreases as we go higher,
where it reaches about 0.1 of the normal pressure
at sea level,

@ 1t contains about 75% of the atmosphere mass.
This explains why all atmospheric phenomena like
rain, wind, clouds ... etc (fig.8) 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 (%)
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e [t contains about 99% of the atmospheric water vapour,

which organizes the carth’s temperature. ‘//-. r§
® The air movement in this layer is vertical (fig. 9) as the (/ \
warm air currents go up and the cold currents go down.

\

Have you ever asked about the characteristics of the hieghts e
and low arcas, relative to sea level, in Egypt ! Where they are? ; "fl:::_' f.',':'

Communication

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

Exercise (3)

If the temperature at the base of mount Everest is 20.6 °C, how much is the temperature at
its top if the mountain height is 8862 m?

Solution-
The decrease in lcmpcmlun: hclghl (Km) X 6.5 R S S A S so e
Temperature at the top = temperature at the base — decrease in leMPerature ..o

Second layer: | Stratosphere

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

Concluding the characteristics of the Stratosphere. |

Investigate figure (10) carefully with £ 10 km
the help of your group and conclude the E
£

characteristics of the stratosphere by 20 %

answering the following questions :
s 50 km |
O\M\u{ 1 the nume of the two arcas wheré 30 km
between thom stratosphere s located? 10 km.

---------------------------------------------------------------------

.....................................................................

Tompormure {C)

Flgare (1)
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e\\‘h;u 1S 4he UNekaess Of e SIIRIONPIICTET | 5 @i rteii warsasin g s gquop Cob o s rpasn i mmr cidosspoarnrass

g\\'h;nl would happen to the temperfure 1 2oing BIZROTT ... i
O\HMI 1% the atmasphersc pressure value at the end of the laver? .
Characteristics and importance of the stratosphere:

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

Gm the lower part., the temperature is constant and measure (~ 607 C), then increases
gradually unuil it reaches (° C at the end of the layer. This is due o the absorption of
ultraviolet radiation (emitted from The Sun) by the ozone layer that is present in the upper
part of the layer.

© The atmospheric pressure decreases on going higher where it reaches the smallest value

(0,001 0f the normal pressure at sca level) at the
end of the layer.

o It contamns most of the atmospheric ozone which 1s
concentrated between 20 - 40 km above sea level,

aThc 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. 11)

Flving m the sralosphere

Third layer: | Mesosphere ¢ ariehment Information (4}

‘ ‘ in the
- Mesosphere is the third atmospheric layer. Although meteors bum in >
- It means the middle layer. It is the coldest layer. mcsosphﬂ“-"’mmps_m
during passing through it s the
: . front that disperses
Characteristics and importance of the mesospherdiave a conical o culated
heat and tails made of an {07
@ 1t is extended from the stratopause (50 km above seq :
material,

level) to the mesopause (85 km) with thickness of
about 35 km.

eTcmpcmtum decreases with height rate until
reaches (= 90" C) at its end.

eThis layer s much vacuumed as it contains only
a limited amount of hehum and hydrogen gases.

0 Meteors are formed in this layer and burnt due to friction

Formaton of meteors i the

with wir molecules (fig. 12) mesosphere
bigore (12}
“ Science - Pfl'p(lfll'l'f)' mo 2019/ 2020
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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 :

On extends from the mesopause 1o 675 km above sea level with a thickness of about 590 km.

eTmnpcmlurc.s increase rupidly with going higher until it reaches about 1200° C,

(3T upper part contains charged ions. The distribution of the charged ions extends until 700
km above sea level; in a part known as ionosphere.

# Tonosphere plays an important role in wireless conumunication
and broadcasting as it reflects radio waves that are transmitted
by communication centers and radio stations (fig. 13),

& lonosphere is surrounded by two magnetic belts known as Van
Allen Belis (fig, 14). These two belts play an important role in
dispersing the harmful charged cosmic radiation away from the

Reflection of mdio waves

from the wnosphere
Earth. In the same time, they cause the Aurora phenomenon, Figure (13)

which appears as bnghtly coloured light curtains at both the
North and South poles of the Earth (fig. 15).

' e Van Allen Belts
: Faguare (14)

Aurora phenomenon Figure (15)

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. 16) an
transmit weather condition information and TV prvograms.

Enrichment Informaton (5)

* The Egyptian Satellite (Nile sat) transmits a number of

.
'.‘-.‘-...‘-000'0”.‘._-_

different educational channels that you can watch on . .
digital space channels.
“ Record the dates of broadcasting of the educational
material you study on the educational channels during
a week and distribute them among your classmates to &
benefit from them. Role of satellites i wircless
COmmMumCHMOn
Figure  1G)
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&A case for Discussion Space channels

Space channels use satellites o ransmit media and commercial materials, Some of them is
useful and acceptable. Others contradict morals and religion principles.

UNIT TWO

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 vou watch? Why?

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

# Does one of your friends watch channels thar transmit obscene material?

B How do you deal with such channels in a civilized manner?

Atmosphere

Iwm
: 1

Lesson summary

Concept of air pressure \ ] Atmospheric layers

Degree of normal
atmospheric
pressure

] = L

Strmosphem“ [Troposphem |

s [ pro—"

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

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

88  Science - Preparatory two 2019 / 2020
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Revision of lesson 1

oclmmc the correct answer from ststements between bruckets:

’ Normal atmosphenic pressure equals ... millibar.
(1013.25/767 1.013/760)

‘ ............. is located between stratosphere and mesosphere.
(Tropopause / Stratopause / Mesopause / Thermopause)

. Meteors bum in ...
(mesosphere / ionosphere / exosphere / stratosphere)

9(31\'«: reasons for

. The lower part of the stratosphere 1s suitable for flying airplanes,

--------------------------------------------------------------------------------------------------------

........................................................................................................

e.\lcmiun the impormance of ¢ach of the following;
. VA AN 8 B O vt 0t i (o B s e S ST R AN S AT S o S e
’Altimcter ........................ Vo aasans R A S P S AR A laassns KRR
T ——

0:\rrungc the atmosphenc layers according to the Value of The atmospheric Pressure

................................................................................................................

eWhm 1s meant by each of the following 7
. Atmospheric pressure.

@'ﬂw opposite figare exhibis the temperature
changes in the atmosphernc layers :

(1) Replace the letters on the drawing with
SUItable 1abels .......ccorivrerrrvvessomnesersnsnnss

..................................................................

(2) Which layer is :

The highest in teMpPeratune ... 80 s b
The least In ICIMPETRIUTE .......orimmmmmimmen Tomperature ()
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In less than 10 lines, write an editorial about the effect of getting
higher above sea level on the life of Man; using magazines,
periodicals, encyclopedias, and school library or intemet sites.

Activity

—
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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.

QConclude the steps of ozone formation.

OApprecintc the importance of Ozone Layer.

ODescribe the harmful effects of short- und medium-wave length ultraviolet
radintion on the Ozone Layer.

© Mention the pollutants of Ozone Layer.

@Dctcrminc ways to protect Ozone Layer,

@ Describe the global warming phenomenon and the greenhouse effect,

@ldcmify greenhouse gases.

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

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

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

Main subjects :

OComposilion of Ozone gas,

2 Importance of Ozone Layer.

9 Erosion of the Ozone layer (ozone hole).

€ Pollutants of Ozone Layer and their effects.

e Protecting the Ozone Layer.

@ Greenhouse effect and global warming phenomena.

e Negative effects due to global warming.

Included cases :

oErosion of the Ozone Layer (ozone hole).

2] Impacts of science and technology on the society.

© Greenhouse effect phenomenon.

Q World coalition.

e Managing energy consumption.
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i Since the mid 20™ century, erosion of the Ozone
Layer depletion and global warming phenomena
have been the most serious threats,

Fg ()

Composition of ozone gas

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

What is ozone gas? How is 1t formed?

Fig ()
@ Concluding how ozone gas forms

Observe and investigate with your classmates the following figures, then conclude how
ozone gas is formed,

o From the followmg, select a sustable comument for each shape and write it down unger it

3 | -»! -9
|

Q

.........................................................

Fe )

* Absorption of ultruviolet radiation by gas molecules,

* Combining a free atom with a molecule of the same gas.

* Formation of Ozone molecule,

* Break down the bond in the gas molecule and formation of two free atoms.
eWhm is the gus that its molecules absorb the altrvioler rmys? .
OWhul is the resultant formula of the Qzone MOICCUIE ... st ress s e
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Based on the previous, ozone gas is formed in two steps:
* Breaking down the bond of the oxygen molecule O, when
it absorbs the ultraviolet radiation (UV), producing two free

active oxygen atoms 20

-
().l\ (+0

Y S
* Each free oxygen atom combines with an oxygen molecule 1o Ozone molecule O
- J
produce an ozone molecule (fig. 4) Fig. (4)

D+0, —» (.)‘

Enrichment Information and activity (1)
" Ozone gas has a faint blue color and of distinct smell. This can be observed near instruments
that contain electric discharge pipes as in the cases of light photographic machines and TV sets.
© Mention instruments produce ozone gas when they are set to work.

Ozone layer is formed in the stratosphere, and is located at a height between 20040 km above
sca level. Ozone layer is the first atmosphenic layer that meets the ultraviolet radiation
coming from the Sun. This layer contains a suitable amount of oxygen gas.

Ultraviolet rays
Importance of Ozone Layer ¥
, EATh S SIS Sy Near | Medium | Far ‘

i
i
{

Investigate figure (5) and determine the 315:400mm | 280315 am | 1001280 nm
type of ultraviolet radiation that does not ' BER ’
penetrate Ozone Layer:
o withratio 100% ... ....iiviviriarersrsassnne | 50 km
* With ratio 9ST vvvenviiiiioannnnnsinioainns | - . :
Ozone | I
Layer | ! 15 km
j Nanometer = 1 x 10" meter Importance of Ozone Layer
- Fig. (5
Photo Litho Misr First Term 63

—



Ozone layer does not allow penetration of all far

' ; e A Ennchment information (2)

and most of medium ulraviolet radsations, Wh-lch have Ultraviolet radiations, of

very harmful effects. That is why Ozone is said close 10 the visible

to act as a protective shield for living organisms wavelength he atmosphere

against the harmful chemical effects of the light penetrates (€ 7 arface.

ultraviolet radiation, and reaches the cariLh s.
where it helps in producing
Vitamin D in the bodies of the
pewly bom babies.

Erosion of the Ozone layer \

"w. \

Temperature and atmospheric pressure at
Ozone layer differ from those at earth’s surface.
The English Scientist Dobson postulated that
the thickness of the Ozone Layer is 3 mm only

N w
if it were under the normal pressure and 0° C
temperature; a condition known as S1TP , :
. The thickness of ozone layer under S TP
or standard temperatare and pressure (fig. 6)

. l (4 y
Accordingly, he assumed that the natural 3 abons
amount of ozone equals 300 Dobson units.

Exercise (1)

What is the ratio of erosion of the Ozone layer in an arca if you know that the degree of its
Ozone is 150 Dobson?

.............................................................................................................

Since 1978, scientists have noticed that there was erosion of the Ozone layver above the South

Pole; phenomenon known as Ozone Hole, that increases in September each year ~Why?
Its rate changes from year to vear (fig. 7)

Enrichment iInformation (3)

In fall, 2001 erosion of the Ozone layer reached 20 « 10° km?, which equals twenty times the
area of Egypt. In sutumn, 2008 it reached 27 « 10 km?; an area is larger than North America.
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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:
OTEENTMOT (4 ansiidiaaaania i aamnns We o A Va s anndn
VIO COMOE i et N NG S e e R

Orzone degree (Dobson units)

550 B oY 0 0
Depletion of Ozone Layer

Pollutants of Ozone Layer | Fig. A7)

The most dangerous pollutants are:

0('hlmnﬂunn warbon compounds (CFCS )
They are commercially known as Freon, which is
used as a cooling material in air conditioning sets,
as propeliant in aerosols or as inflating material in CFCl
making foam backing or as a solvent for cleaning 3
electric circuits cards (Fig 8).

9 Methy! bronude: that is used as an insecticide to
preserve stored agricultural crops.

9 Halons: that are used in fire extinguishers.,

o Nitrogen oxides: that result from the burning fuel
of ultrasound airplanes (Concord).

gllll

Uses of chiorofivorocarbon
compounds

Fag. (8)

Use The internet or any availble Source To search about the Egyptian

role in the international environmental affairs and the efforts of Dr.
Activity Mostafa Kamal Tolba in this field.
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Protecting the Ozone Layer

* Use of chlorofluorocarbon compounds must be
reduced and find safer alternatives.

* Stop producing the ultrasound concord planes as
their exhausts affect the Ozone.

R s s

I 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; @ phenomenon known as Global warming which is caused by the greenhouse effect.
What cun you conclude from the figure below ?

0.6 P

v

oo M\ i j\MV/ e

1895 1905 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 Yyear
Figure (97 ¢ Rising of planet Earth temperature

Greenhouse effect

Share your group in performing the following activity to know the greenhouse effect
phenomenon.

The rate of increasing
the temprature of air

Greenhouse effect

Tools :

« 2 empty soda bottles

* 2 thermometers

* Sodium bicarbonate powder

* Vinegar
* Water. )
Figure (100)
66  Science - Preparatory two 2019 / 2020
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Procedures:

OPour some water in the first bottle and a same amount of vinegar in the second,

elnmn o thermometer in cach bortle.

© Put some sodium bicarbonate powder in one bottle and close it immediately 10 keep CO,

gas trapped.

€ Put both botdes in a sunny place fig. (10).

Which bottle shows higher increase m temperature after 10 minutes?

...................................................

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 10 the
greenhouse gases in the atmosphere. These gases
are produced by fossil fuel burning fig, (11) , cutting

trees and forest fire,

.........................................................

Products of buming fossil fucl

Frgure (11)

The most important greenhouse gases

Carbondioxidegas CO,
Chlorofluorocarbons CFCs compounds
Methane gas CH,

Nitrous oxide N,O

Water vapour H,0

Photo Litho Misr

considered & bicssing

(7
Enrchment information {13

gases are
75 which. can be
without
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Interpretation of the greenhouse phenomenon :

When the concentration of greenhouse gases inereases 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 radistion. 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 preenhouse offect (Fig. 13),

Gireenhouse 3
Faguare (120 Crreenbouse phenomenon
Figure (11)

The negative effects of Global Warming Phenomenon

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

n Meilting of the ice and snow of both South and North Poles:

Melting of polar ice would increase sea level i seas and oceans, 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 hear Scals
Frgure (14) Figure (15) Figure (16)
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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.

[ W S e
= !
’ - -—

Tropical hurricane

Flood Drought \\ ave

Figure (17) Figurg ( 1K) Figure (19)

AAAT LIV A A A AAA TS

Use The internet or any availble Source To search about saving the
used enewrgy at homes, then discuss it with your teacger.

Activity
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Lesson summary

Threats to the earth’s atmosphere

Siratosphere " Tropospher:
| | |
- . | . i, 1 h ’ :
Composition% Its importance 'lts polluumxs% ’us protection WBM ]
— | —
' 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 hiving
organisms.

* Chlorofluorocarbon compounds are the most dangerous Ozone Laver pollutants,
* Increasing CO, concentration in the atmosphere produces the global warming phenomenon.
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Revision of lesson (2)

0Rrpl.'u:c cach of the following statements by suitable scientific term:
#) A molecule is formed from combining an atom of an clement to a molecule of the same

clement. R RARAAR T B SR XA )
b) Continuous increase of the average temperature of the air near the surface of the Earth.
P —. )

e(‘hmmc the correct answer Trom those between bruckets:
a) Ozone Layer is measured by a unit called ...
(Km / Dobson / nm / mm?)
b) All are greenhouse gases exXCepl ..o vvmenieans

(CO,/0,/N,O/CH,)
Q(ch reasons lor
#) Formation of Ozone Layer in the stratosphere,
b) Slop Pmducmg concord mrplnncs
OWnu short note about the negative results of global warming.
Photo Litho Misr First Term T
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Unit Revision

ochlm:c cach of the following statements by a suitable scientific term:

1) The boundary separating between stratosphere and mesosphere where temperature is rather

constant. o )
2) Charged layer reflects radio waves. P )
3) One of the atmosphere components that its ratio increased in recent years to reach
about 0.038% . [P, )
4) A type of ultraviolet radiation that is absorbed completely (100%) in the Ozone Layer.
e )
eCnmplc(c the following phrases:
1) The highest temperature layer in the atmosphere is .......... and the least temperature one
R e
2) Most of weather features occurin ............. layer whereas satellites swim through the
................ layer
3) Ultraviolet radiation has a ............. effect, and the infrared radiation hasa .......... effect
4) Among the pollutants of the Ozone Layerare .............. compounds that are used in
air conditioning setsand ............... compounds that are used in fire extinguishers.

Ollluﬂmtc with formulas only the role of ultraviolet radiation in the formation of Ozone gas.

.............................................................................................................

OAn acroplane captain announced that the atmosphenic pressure outside the acroplane is
90 millibar. In which layer of the atmosphere was the plane flying? Why?

e(fnmparc between mesosphere and thermosphere in terms of temperature, importance,
and air pressure.,
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Ot'alculmc the height of @ mountain if the temperature at its foot is 30" C and at s top
15-6°C
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Fossils and Protecting Species
from Extinction

Lessons of the unit

Sources of knowledge and learning
»Scicnific books nd encyclopediss
@ The Rocks - Nataly Family library
@ Disasters - Nedhalay Dar El Farouk




Unitobjectives

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

o Recognize the concept of fossil.

@ Give different examples of fossils.

© infer the types of fossils,

0 Explain the ways of fossils formation,

© Design 2 cast of a candle,

® Design models of cast and mold.

6 Compure between Lypes of fossils.

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

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

(1) Establish a vision 1o take responsibility and take personal decisions (0 protect fossils.

QI* Collect data and information and expressed his opimion in the protection of
fossils and their scientific and social importance.

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

a) Define the concept of extinction.

@ Use fossils o indicate extinction of some types of organisms.

@ Conclude the factors that cause extinction of same types of living organisms.

@ Give examples of extinet and endangered species.

(£ Understand the effect of extinction on ecological equilibrium.

QD Suggest new solutions to protect iving orgamsms from extinction,

lIlJ Deal gently with the orgamsms and in a civilized manner with the environment.

@ Act consciously with the environment and appreciate the importance of normal life,

'Ié Appreciate the role of scientists in protecting hiving organisms from extinction.,

g* Use life skills in the study of extinction and protection of living organisms from
extnction.

g’ 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 [rom extinction.

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

Photo Litho Misr First Term 78
—



Bythe end bf fhis Iésson, the student should be able to:

K1) Define the concept of fossils.

‘ Give different examples of fossils.

o ‘Show the types of fossils.

‘@ Determine the ways of fossils formation.

K5 ) Design a cast of a candle,

N6} Design models of cast and mold.

@ Compare between mold and trace.

© Give examples of complete body fossils.

@ Conclude the concept of petrif ication and petrified fossils.
OBxpxmmwmepmﬁedmmfomd

@ Mention the importance of studying fossils.
OCalcuhleWagemugeofsomefo&ils.

®A e of the discovery of fossils,
o'rakepmomldecismmmm

Points of the lesson:

Ocmofmn.

Included issues @
Thesaennﬁc. technological and social importance of fossils.
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LESSON 1 A

Fossils ... an exciting world ... a story told by rocks .. tells us about the deep past |
million years ago even before the creation of man on Earth.

Fossil concept :
Activity
Determining the concept of fossil

Organize a trip with your clussmates

to visit the Geological Museum at the

River Nile bunk in Zahraa El Maady s .
and observe the lossils presnet it : .“*{ .
VVNwaw -
, Fraces of worms' tunnels Dinosanr oot prin
Observations : Fagure (2)

Fagre (1)
What is the name you expect to
reflect the residues or traces that
indicate ?
The sctivity of the hving organism
dunng s life?

Remauns of dimosaur's skull
Figure (4)

Remadns of shirk's toeth
Figare (3)

............................................................

Remuuns of a liviag orgamsm after deuth 7

......

Conclusion :

Traces and remains of the old hiving organisms that are preserved in sedimentary rocks are
known as fossils.

Types of fossils and ways of formation

Fossils differ according to the ways of formation.

Enrichment Information m

Fossil of a complete body {0 Latin, the word fossil means

3 +od in Earth, The
Complete body fossil was formed when the something buried in

. : . : ils is
organism died and was buned fast in a medium science that studies fossils
that preserved it from decomposition as in the Palcontology.

case of snow or amber. It keeps the whole shape
and all the details of the body.
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Examples of a complete body fossil:
OMummmh fossil ;

A snow avalanche occurred in Siberia 25000 years ago.

It caused the death of mammoth animal, which were

also buned mmmediately i 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 n its bowels are all stll completely preserved,

e Amber fossil Mammoth (1t is @ type of

extinet clephams)
Figure £5)

During some old geologic periods, there were commaon

pine trees. These trees secreted resinous matter. This
matter covered insects, After the resinous mater had been
solidified it was changed into amber and preserved the
bodies of these organisms from decaying (Fig. 6).

(Second type : | mold

Participate with your group in doing the following activity.
Each student makes a different model.

Insects in amber

Figure 16)

Activity

v Making model of a mold
Materials and tools :

* Plaster of pans. * Water, * Food oil. * Brush.
* Plastic container. * Metal mold. * Rod for strring.

Procedures :

o Use the brush to paint the interal surface of the

mold with ol

9 Mix plaster of paris with water and continue stirring to
a suitable mixture,

© Pour the mixture in the mold and wait until the plaster
of panis sohdifies (Fig. 7). Figure (7)
9 Separate the hard mixture from the mold (Fig. 8).
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LESSON 1

What do the details on the intemnal surface of hard plaster show?

...............................................................

Conclusion :

The hardened plaster of paris forms & solid mold of the metal mold.

Formation of a solid mold

0\\'hcn a snail (or clam) dies, it falls on the sea floor
and is buned in sediments,

@ The sediments fill up the shell cavities and is
solidified as the time passes.

® The shell could decompose completely, leaving a rock
mold carrying the internal details of the snal, (Fig. 9)

' Real-life application | Candle mold

Ammonnes fossil mold
Flgare (')

B Melt paraffin wax or wax remains in o water bath.
Roll a piece of strong paper into a cylinder.

Put it in an empty yoghurt can and then pass

a thick thread through the cyhnder.

# Pour the melted wax in the cylinder, keeping the thread
in the middle all ume.

B Remove the paper from around the wax after it

solidifies. Put the candle in a suitable glass saucer Candle mold
(Flg- l()). Foagae ¢ 1))
Third type : | cast |

Activity

w Make a model of a cast

Participate with your group in doing the followmng activity, cach student makes a different model.

Materials and tools :

* Coloured clay.
* A shell of a clam,
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Procedures :

0 Press on the clay by your hand to make i plane surface.
@ Put the shell on the surface of the clay and press it gently.

eRcmnvc the shell from the clay.

v Shell cast
Observation : | M

What do the densls on the clay mdicae”?

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

B 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 1s known as trace. (Fig.13)?

=

_~ 3 5 ; el o
== e o
Dinosaur foot print Fish cast

""f—l”-":" Flgsiee ¢ I

Exercise (1 )]

Choose the correct term ( mold = cast = trace) for each of the following fossils:

Fossil ... of femns Fossil ... ol worms’ wnnels Fossil ... of tnilohie
Figure 1 14) Figure (15 Fiyure ( 16)
80 Science - Preparatory two
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LESSON 1

Petrified fossils

A type of fossils where the minerals can replace the organic matter of organism part by
part without changing the shape, for examples:

Dinosaur's tooth Dinosaur’s egges Petrified wood
Figure (173 Figure (18 Figure (19)

Activity Describing petrified wood

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. 19).

Are these trees rocks or fossils” ..o

O Perrified woods look like rocks but they are fossils because they give us details about
once hiving old plant,

@ Perrified wood was formed by replacing , part by part, of the original wood matenal by
silica, and this is known as “petrification”

Enrichment information and activity (2}
“An Egyptian dinosaur has been discovered in Bahariys Ousis, 6™ October Governorate, and parts of it
are being displayed in the Egyptian Geological Museum.
“Search for the Egyptian Geological Museum in the internet and wnite o report about it

Importance of fossils:

Fossils are important because they help in:
Age determination of sedimentary rocks
Fossils of the orgamisms that lived a short period of time in the past and became extinet
are known as index fossils, They indicate the age of sedimentary rocks, becaus the age of
rocks is the same age of fossils extisted in them.
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eFigunng out the paleoenvironment:
Fossils give an idea about the environment in which they hived during the old geological
ages. Therefore, they could also indicate the climate of these ages as shown in the
following examples:

Nummuhles sl Ferns tossil Coral fossl

Fagure (20) Figure (21) Figure (22)
B Nummulites fossils;
Figure (20):
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.
Fems lossils:
Figure (21):
They indicate that the environment where they lived was a hot and rainy tropical
environment.

Bl Coral tossils:
Figure (22):
They indicate that the environment where they lived was clear, warm and shallow seas.

Exercise (2)]

How can you infer from the presence of coral fossils in an arca (o Know its past climate?

OSludying 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 comphcated higher forms. Algae
preceded mosses and ferns. Angiosperms appeared before
gymnosperms. Invertebrates such as corals and mollusks

with shells appeared before vertebrates. The first vertebrate  ®IF0ET SNy Sovei) Tk bétwoea

to appear was the fish, followed by amphibians and reptiles tepliles and birds
and finally. Birds and mammals appeared together after Fige (29
the reptiles.
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Exercise (3)

Arrange the following fossils according to their appearance on the life stage:
(Mold fossil of fish = Mammoth fossit = Trilobite fossil < Archacopteryx)

...................................................................................................................

© 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. 24) and radiolaria (Fig. 25), this could be a good indication of the age of the rocks from
which they were taken. and the suitable conditions for petroleum formation.

r

Radiolaria
Figure (25)

Fornmmifern
Flgure 1 24)
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| A case for discussion  The geological heritage

Abu Roash Arca in 6™ October Governorate is considered an educational field for geology
students as it 1s rich in layers and fossils from the cretaceous age which are rare in North
Egypt. However, heavy construction projects are carmed out there. Guided by your teacher,
discuss with your classmates this issue taking into account the following questions:

B Do you prefer to convert this area 1m0 a naturnl prolectoraie or you agree to remove rock
layers to buikd houses for the villagess"”

@ Is thore any relation between the civilization of nations and conservation of their geological
heritage?

B What would you doaf you came across a valuable fossil?

B What do you suggest to preserve the geological hentage’

Lesson summary

1

l'l'ypes and ways of fomuﬁun—l ’ Importance

(G ol of  sompi 5] YTy ——
(2) Cast ] 2) Figuring @.}mﬁmﬂl
)Mold | 3) Studing life evolution |

(4 Perrified fossils | 9 Pemuma'ww |

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 1o appear, followed by amphibians. then reptiles and finally birds
and mammals appeared together,
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LESSON 1 ,_Ji’;

Revision of lesson 1

@ Write the scientific term for each of the following statements:

1) Remains of old organisms that lived in the past for a certan period and then became

extinct.
| (AT— )
(21 Replacing, part by part, the wood material of trees by silica to form
petrified woods.
| (PREa—— )
@ Complete the following phrases:
11 Archaeopteryx represents the link between ................. BN - 5 50 Lo worr o ARDIG
(2) Fossils are used in .......ocveeen. exploration and determining the age of
© Choose the correct answer from between brackets:
68): ciicoooisesshe is an example of microfossils.
(Mammoth / Ferns / Foraminifera / archacopteryx)
(21 Complete fossils of insects are found preserved i ...

(ammonites / amber / igneous rocks / ambergris)
© Mention the importance of each of the following:

C2 O NUMMUIEES TOSSID ittt rr i

® What is the difference between ?
(1) Trace, Cast and Mold,

.............................................................................................................

OGi\'c reasons for:

1) Naming the petrified forests with wood mountain.

-----------------------------------------------------------------------------------------------------------

............................................................................................................
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© Mention the suitable conditions for fossil preservation (as you studied in this

lesson)

..................................................................................................................

@('rc.m\c thinking:

Your shoe was casted on a wooden mold resembling the shape of the foot,
Mention as many types of molds as you can that are being used in different purposes
Around YouU........ooveveenenenns

PP PP PP PP PP PP PEPR PP PP

Consult your teacher about the suggestion of making a trip to Gebel

El-Mokattam to collect sumples of limestone rocks that contain fosstls

of nummulites to decorate your class or keep them in the museum of the
Activity science society of your school.
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Lesson?2

Second lesson @

Aims of the lesson

Idenufy 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.

Hlustrates 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 orgamisms i biological balance.
Deal gentlly with living organisms.

Appreciate the effort of scientists in protection of living organisms.
Appreciate the effort of goverment in protection of living organisms.

26800 ©00 O0CO0e

“lements of the lesson

Concept of extinction.

Factors leads o the extinction of species.

Types of extinction and species threatemelt extinction.
Effect of the extinction on the ecological balance.

oCcQo0®e

Ways of protect living organisms,

Included cases

@ Exuinction. ® Environmental pollution.
® Prevention of cruelty to animals, © Ecological equilibrium.
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Extenction :

=4 From your previous study, you know that the living s
iere g N e g S T e ! _mcm\n\ws
el Organisms are always, in case ol equilibrium. The Extenction of
el number of certain kind of the organisms doesnot decrease in the mmbcrs A
= cxceeds the number of another species. The continous iving organisms withow
decrease in number of other species without cempansating this decmsc
compunsation of this decrease in number as a result death of all individuab. n
the death of all indvidvals of this species which known ies
each species:

as exuncuion,

Figure ( 1) Figure (2) Figure ( 3)
Fish's Fossil Dinosaur's fossil Archacopteryx fossil

Reasons of extinction :

- Many scientists attnibuted macro 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 carth movement, exposure of earth to long 1ce age, or as a result
of toxic gases which evolved from volcanoes and many other factors.,

- While other scientists attnibuted recent extinction due to human interference of human in
environment like. destruction of the onginal habitate of the living organisms, overgrazing,
pollution, climatic changes resulted from industrial activities of man and natural disasters
(discus with your teacher and colleagues how these factors leads 1o extnction of living
OFganisms).

Extinct species and that threated with extinction :

- From the farmous extinct living orgamsms in ancient periods: dinasaures, Mamouth (the
grand father of recent elephant) and recent extinet animals such as Dodo bird, Quagga, and
others.

88  Science - Preparatory two 2019 / 2020
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LESSON 2

\clivity

your teacher,

Search in the web about living organisms which recently extincted and
what have been extincted from egyptian habitates then discus it with

oA
Figure ( 4)

Dinosaure

Figure ( 5)
Mamonth

Figure( 6)
Dodo bird

-3«\ B ',
o, 3"

Figure (7)
Quagga

53

There are more than five thousand Kinds of living organisms threatend with extinction

like Rhinosour, Panda bear, bald cagle, and from the egyptian environment :

Ibis bird ,

Barbary sheep(Arui) , and papyrus Plant

Photo Litho Misr
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Figure (8 ) Figure (9)
Panda bear

A s
Figure ( 10)
Ibis bird

Rhinoceros

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 ptransfere
across this food chain and then answer the questions illustrated in activity
book page, then put a suitable conclusion.

Figure ( 14) Food chain

9% Science - Preparatory two 2019 / 2020
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LESSON 2

- In the food chain, the energy transfere from producers o consumers.

- Each hiving organism has a role in transfere of energy in the pathway of the food chamn.

- 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 chan 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 umes its distruction.

- The ecosystems are different from each other as a result of the effect of extinction on it : the
simple ccosystem (less number of species) 1s alfected strongly at the absence of one speices
found 1n 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)
Desert ecosystem Tropical forest ecosystem
ecosystem with less Complexs ccosystem (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 0 keep the ecological

balance and so the ecological systems from distruction. From

these methods :

n Put laws which regulate the process of hunting of living
organisms especialy the rare amimals or that threated with
extinction.

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

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

Establishing genes banks for the endangered
species.

B Establishing of natural protectorates to preserve
the endangered species with extinclian,

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, Blue 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
esrablished in 1983 in south Sina as the first
protectorate in egypl to preserve some rare
species of coral reefs and colored fish and
wadi El-Rayan protectorate in fayoum which
contains wadi El hetan (Wheals vali) that
contains skeletons of wheals fossils that are
dated to be as old as 40 million years.

92 Science - Preparatory two
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Figure (18 )
Ris Mohamed protectorase

(shaped as a chin)

Figure ( 19)
Whale fossil

information ( ):
Enrichment cates
Number of natural | lo{d.\“
hat had been establis - 19833)
10 the 1aw (number 102 ywam” ll
about 30 natural PO L o

Of'.ow NOfegpr
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LESSON 2 4

Summary of the lesson

Extinction

which mean

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

Extincted species example: methods of protection of
Dinasaures, mamouth endangered species
from it
\

Endangered species Establishing natural
examples : Rhinocerose, Panda protecturales to pres erve the
bear, bald eagle, Ibis bird Barbary endangered species like Ras

sheep (Arui), Papyrus plant, Mohamed protectorate in egypt.

Effects of extinction on the ecosystem

//\

destroy the simple Little effect on the
ecosystem complicated ecosystem
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0('Imu.~.c the correct answer from between brackets:

(1) vavesnnnn Indicate(s) extinction,
(Fossils / Protectorates / Evolution / Ecological equilibrium)

QY. protectorate is the first established natural protectorate in Egypt.
(Saint Cathrine / Ras Mohamed / Wadi Hetan / Petrified forest)

Q\Vrilc the scientific term for each of the following statements:
(11 The death of all members of species of living organisms, fesusnansiiesi)

(2) Safe places established to protect endargered species. Caranziai)

OMcmum the most important factors thiat cause species extinction

------------------------------------------------------------------------------------------------------------------------------------------------

°E\pluin the effect of extinction of o species of hiving organisms on:
(1) STODIO COUSYBILIIL .. iyis s s W04 43 49 88 R R S S A SR E AR A A Ass € pAIRS K WA NSS4 ah b F R IR AA S
(2) ComMPUCAICS SOOBYRIEIIN ,v0aciiainsihinasesioassosaanssbossaosenssssisesasasassne PNORAIN PRSI SN
eMcntinn what churacterize cach of the following:
( 11 Ras Mohamed protectorate,
(21 Wadi Hetan area.
QE.\clmlc the unsuitable word and mention what the rest has in commeon

(11 Dodo / Quagga / Bald eagle / Mamouth

thmsmmnrs B I )

(21 Panda / Rhinoceros / Quagga / Bald eagle

B T - B L

O(Fi\'c reasons for
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(21 The desert ecosystem is significantly aftfected by the absence of one of its species,

...........................................................................................................
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Unit Revision

ochuusc the correct answer from between brackets:
(1) Fossils are often found in .............. rocks. (metamorphic / sedimentary / volcanic / igneous)

(2) All of the following are endangered species except ...
(panda / bald eagle / quagga / rhinoceros)

(3) All of the following are natural disasters that threaten the living organisms except ..............
(Mloods / volcanoes / drought waves / global warming)
eDcfmc cach of the following:
(1) FFOSSILL 1onrriiiisssrrssssmsssssssssnnsssansssssnssssnnsssssnsssssssssssssssssssssssssssssssssssssssnsssssssssseesssssanssssanssssns
) LD Tl s e v rreean s e st Phssud paresabaestabats (REe A ehO IR aREEIEab O eth Eretar e tedPorttAbRtasRPreRtREstadparsiebarentbts
() INIUTE] PrOTCCTOTTIIEST 1 1uuettiuneuimmmnsssmsmssssss s ssassssssssssesssssassssssssssssssssssssssisssmmmn

OCOrrcc( the following statement without changing the underlined phrases:
(1) The first discovered fossil of mammoth were found preserved in amber.

O(iivc reasons for:
(1) Petrified woods are considered from fossils although they look like rocks.

..........................................................................................................................................

°Which does represent mold or cast in each of the following:

(1) Wax Museum statues in HEIWAN : ........cccccveenseccnnssecsssssansssssnnsssasssssansssssssssansssssnnssses

B 1] ] | e o e A A P
(3) Models of clothes shows : ........ et raae e nnraaa i aans errrree e e e
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Links for 2™ prep.(1* Term)

Unit Lesson Content of link
Periodicity of Metals and
elements and nonmetals

their properties
The importance
of water for life
on Earth

One

Water The molecular
structure of
water
The chemistry
of water
Atmosphere
Atmospheric

layers Atmospheric

Two layers

Ozone Layer Green house
Effect
Fossils Amazing fossils
Three
Extinction Extinction
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(1) HOLT Chemistry - HOLT RINEHART WINSTON

(2) Chemistry - J A Hunt and A sykes - Longman

(3) Chemistry (PRINCIPLES and REACTIONS) - Harcount

(4) Chemistry - ZUMDAHL ZUMDAHL - HOUGHTON MIFFLIN

(5) KEY SCIENCE (Chemistry) - Eileen Ramsden - Stanley Thornes

(6) ASTRONOMY - John D. Fix - M Mosby

(7) Environmental GEOLOGY - Carla - WCB

(%) BIOLOGY (PRINCIPLES & EXPLORATIONS) - HOLT RINEHART WINSTON
(9) BIOLOGY (The unity and Diversity of life) - Wads Worth
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