Unit 1 : lesson 2 : Periodic table for classification of elements

Chemical elements differ _in__physical properties and chemical
properties... Therefore, there have been multiple attempts to classify the
elements, and their goal is to facilitate study and find the relationship
between the elements and their physical and chemical properties.

The most important attempts to classify elements:-

1) The periodic table of the scientist Mendeleev

2) The periodic table of the scientist Moseley

3) The modern periodic table

1) The periodic table of the scientist Mendeleev...

- The scientist Mendeleev’s table is considered the first true periodic
table for classifying elements...

- The elements are arranged in ascending order according to their
atomic mass, without a regular progression when moving from left to
right in horizontal rows.

- He discovered that the properties of the elements are repeated
periodically at the beginning of each new row.. This means that the
elements that exist in the form of vertical columns are similar in

properties
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2) The periodic table of the scientist Moseley...

- After the discovery of protons by the scientist Rutherford, the scientist
Moseley discovered that the periodicity of the properties of elements is
related to their atomic humbers and not to the atomic mass.

- Moseley modified Mendeleev’s table in which the elements were
arranged in ascending order according to their atomic number.

- Each element exceeds the element that precedes it in the same period
by one integer

- Moseley added to the scientist Mendeleev's table the group of inert
gases and other new elements that were discovered after the
publication of Mendeleev's table.
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3) The modern periodic table:-

- The elements are arranged in ascending order according to their
atomic numbers and the method of filling the sub-energy levels with

electrons.
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Description of the modern periodic table:-

- The modern periodic table consists of 7 horizontal period and 18 vertical
groups

( 7 cycles because the number of eneragy levels is 7 levels... In each cycle we
begin to fill a new eneragy level with electrons )

- The number of elements in the modern periodic table is 118

Elements are found in 4 basic Blocks: S, P, D, and F

Block s elements:-
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- Location: left of the modern periodic table
- It consists of two vertical groups: 1A and 2A

( 1A alkali metals , 2A are called alkaline earth metals )

- All of its elements are solid metals except hydrogen, which is not a gas
metal.

Block p elements:-
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- Location: Right of the modern periodic table
- It consists of 6 groups starting with group 3A and ending with group

Zero
- Most of its elements are non-metals, in addition to metalloids and some

other metals

- Its elements exist in solid and gaseous forms, with the exception of
bromine (Br), which is a liguid honmetal

- One of its most important groups is the penultimate group 7A, which is
called the halogens, and the last group (zero) is called the noble gases.

Block d Elemens

- Location: in the middle of the modern periodic table

- It consists of 10 groups starting with Group 3B and ending with Group
2B

- It beqins to appear in the fourth period and its elements are called

transitional elements
- All of its elements are metallic elements in the solid state, except for

mercury ( Hg ), which is a liquid fluid element
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- Location at the bottom of the modern periodic table
- It consists of two series: the lanthanide series and the actinide series.

- All of its elements are metallic elements.




Exercises : Complete the following phrases:-

1) The period number is equal to the number of -----

2) Block s is located ----- the modern periodic table

3) Block p contains ----- group

4) Noble gases fall into the category -----

5) Block d is located in ------ the modern periodic table

6) The first scientist to create a true periodic table -----

7) Moseley arranged the elements in ascending order according to -----

8) Number of elements in the modern periodic table -----

9) The scientist discovered ----- that the nucleus contains positively charged
protons

10) The scientist added -------- the group of inert gases to the periodic table




The location of the elements in the groups symbolized by the symbol A can
be determined by the atomic humber...

(1) The electron configuration of the atom is determined ( The number of
enerqy levels is the period number )

(2) The number of electrons in the last energy level determines the group
number (we put the letter A next to the number of electrons in the last
enerqy level)
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How to determine the atomic number of an element given its location in the

table:-

1- The period number of an element is equal to the number of enerqy levels

occupied by the electrons

2- The group number of the element is equal to the number of electrons in

the last enerqy level

3- The atomic number of an element is equal to the sum of the numbers of

electrons in its enerqy levels

Examples:-

1- Calculate the atomic number of the element X which is located in the

second period and group 1A

2- Calculate the atomic number of element Y located in the third period and

group 7A

3- Calculate the atomic number of the element Z, which is located in the

second period and the zero group

4- Calculate the atomic number of the element O, which is located in the

third period and group 3A

5- Calculate the atomic number of the element M located in the first period

and the zero group




- They differ in the number of
electrons in the last energy level

- They aqgree in the number of
electrons in the last energy level

- They agree in the number of levels

- They differ in the number of energy

of enerqgy

levels

- They differ in chemical properties

- They are similar in chemical

properties

Each element has one more proton

- Each element has 8 electrons more

than the preceding element in the
period

than the previous element, or a full
enerqy level

11A
11A
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The elements are divided according to their properties and the distribution
of electrons into four types of elements:-

Metals:-

They are characterized by the last enerqy level often contains less than four
electrons




Nonmetals:-

They are characterized by the last enerqgy level often contains more than

four electrons

Metalloids:-

elements that combine the properties of metals and nonmetals. These

elements fall into the S block.

Inert gases:-

gaseous elements that do not react under normal conditions because the last

enerqy level is filled with electrons

Types of gaseous elements:-

Inert gases

Gases (non-metallic)

- It is in the zero group

It is found in the P-block elements,
except for hydrogen (H), which is in
the S-block

- 6 items

- 5 items

- Do not participate in chemical
reactions under normal conditions

- Participates in chemical reactions

under normal conditions

- It includes the elements
Helium(He), Neon(Ne), Argon(Ar),

-1t includes the elements

Hydrogen(H) — Nitrogen(N)-

Krypton(Kr), Xenon(Xe), and
Radion(Rn)

Oxygen(O) — Fluorine(F) —

Chlorine(Cl)




The electrons of the last energy level play an important role in the formation
of chemical bonds

valence:-
It is the number of single electrons in the Lewis structure of an element

$olyd g ASU| 4 £ B (nig ASIY g3
- LvoaLngi JL o
6O CramseanSH1 5,3 331S5 Lo aSIY Lladill Jutaill «
88 CuomanSH1 3,00 Gio,ISIF xu55T1 o
° fg‘&:béer|6M‘&UM!@iﬁéeweﬂ%ﬁ# o
Lena’5 oin oim loas ¥ 1 T @3 sumiall 3 ayd Zap, ¥l Ciloandl Lle
$ XIS Lasas
-3--4——-6-4—-6-4——6-: 0.-1 6
; :(Valency ) §alsill
eaiall Gusol casSH3 B 8354e)) SGaISIY s ga
5T IBUAN Solia TLoISIY Gunsd Aausla ladil Jutedll zrisss Y Jsasdl <
.L_M‘&w’|u2>1A;cM|g}Ag5)3J|J3J:.J| ;n\.cw(éé\s.n|;:uj)m‘)
dcgaaall iy 1A 2A 3A 4A 5A 6A 7A 0
jniall L.i B.e % l';' .c::. % .f\j. 1&5: -E: :I\Eéz
dal<ill walsi wnilif wniMi wnclsy wniug wnilif walai 0

1 |Hydrogen| H | 1 | 11 |Sodium | Na | 1
2 Helium He 0 12 |Magnesium| Mg 2
3 Lithium Li 1 13 |Aluminium Al 3
4 Beryllium| Be 2 14 |Silicon Si 4
5 Boron B 3 15 |Phosphorous 3
6 Carbon C 4 16  [Sulphur S 2
7 Nitrogen N 3 17  |Chlorine Cl 1 -
8 Oxygen 0 2 18 |Argon Ar | 0
9 Fluorine F 1 19 |Potassium K 1
10 Neon Ne 0 20 |Calcium Ca 2




Exercises : Complete the following phrases:-

1) The period number is equal to the number of -----

2) Block s is located ----- the modern periodic table

3) Block p contains ----- group

4) Noble gases fall into the category -----

5) Block d is located in ------ the modern periodic table

6) The first scientist to create a true periodic table -----

7) Moseley arranged the elements in ascending order according to -----

8) Number of elements in the modern periodic table -----

9) The scientist discovered ----- that the nucleus contains positively charged
protons

10) The scientist added -------- the group of inert gases to the periodic table




