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

WO S el

Periodic Table of Elements
based on Mendeleev's Periodic Law

o [Hlu wm w v wvi v
He L B [*C N (%) [
e | 654 | Ao 10.8 120 | w0 | w60 | %o
e | 213 A0 %S Vil
Ar K . Ca Se¢ L v Cr M ®Fe Co Ni
20 | %1 P 20 | 4731 o9 20| 48t &5 | =5 | =y
*Cu Zn Ga Ge As| Se Br
&xsl asz] @y 7288 7aal o0 | w9
nr Rbo Sr Y Zr Nb Mo Tc | Ru RN Pa
=2 | 855 | 672 | mp 72 | =20 a5 e 104 103 0o
o@ C In | »Sn Sbhl| Te |
2 115 e Rl s =2
Ceo Ea La i Ta v Re' Os ir Pt
131 133 157 159 bry) 109 152 180) 193 162 134
<« 5 * D Bi o Al
Aw‘.e g :Rl 2 20| 2% | &0
Rn Fr Ra |[®Ac |[*Th *Pa (U _
222y | 20 | 228 | 227 232 Cx31) 235 LainhatiZe seres

® \ctride seties
[: Oobwaras iiscs [: Koden 1o Mendelsewy B Known 10 Ancests

\




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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Block f Elemens

- 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.




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 enerqgy level

- They agree in the number of
electrons in the last enerqgy level

- They aqgree in the number of levels

- They differ in the number of enerqy

of energy

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
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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 enerqgy 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 | - Participates in chemical reactions under

under normal conditions normal conditions
- It includes the elements -1t includes the elements Hydrogen(H) —
Helium(He), Neon(Ne), Argon(Ar), Nitrogen(N)- Oxygen(O) — Fluorine(F) —

Krypton(Kr), Xenon(Xe), and Radion(Rn) | Chlorine(ClI)




It is the number of single electrons in the Lewis structure of an element
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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| P 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

The electron configuration of element atoms reflects their properties

- Graduation of the physical properties of some alkali metals and halogens
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The relationship between the physical state of an element and its melting
and boiling points at room temperature:-

The physical state of matter Melting point Boiling point
Solid elements more than 25

Liquid elements less than 25 greater than 25
Gaseous elements less than 25

Give a reason: The melting and boiling points of lithium(L1i) and
potassium(K) are higher than room temperature?

Because both of them are solid elements at room temperature.

Give a reason: The melting and boiling points of chlorine(Cl) are lower than
room temperature?

Because chlorine is a gaseous element At room temperature




Chemical activity

1) In the two groups of alkali(1A) and alkali earth metals(2A), the degree of
activity increases with an increase in the atomic number as it descends
downward in the group.

2) The degree of activity of the alkali metal elements is greater than the
deqgree of activity of the ground alkali metals

3) In the group of Halogens(7A), the chemical activity decreases as the
atomic number increases from top to bottom
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Exercises : Complete the following phrases:-

=

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

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

Block p contains ----- group

Noble gases fall into the category -----

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

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

Moseley arranged the elements in ascending order according to -----
Number of elements in the modern periodic table -----

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

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

11. The Block ---------- contains the largest number of items
12. The alkali earth group is located in ----------- the periodic table
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13. The zero group in the modern periodic table belongs to the block

14, Potassium belongs to the group --------

15. The 1A group is called ------------- . the 2A group is called -----------
the 7A group is called ------------ . and the zero group is called-- ----- ----

16. The transitional elements begin to appear in the period ------------

17, The valency of the alkali group elements ------------ while the

halogen group ----------

18. The element that falls in the third period and group 3A has the
atomic number ------------

19. In group 1A, itincreases --------- from top to bottom

20. In halogens, the boiling point ---------- from top to bottom, in
alkali elements, the melting point ----------- from top to bottom.




