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What is Chemistry?

Is a branch of sciences that studies the composition, structure,
properties and reactivity of matter.

Why we are study chemistry?

Because of chemistry is a part of everything in our lives, and it is
the science that help us to describe and explain our world. And
chemistry is central to understanding a wide range of scientific
disciplines.
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What are the fields of chemistry?

Chemistry can be divided into major five fields:

Analytical

Organic Inorganic

\ -
Chemistry

Biochemical

’ Analytical chemistry: uses qualitative and quantitative analysis to
identify and measure the physical and chemical properties of

substances.

0

0 Organic chemistry: studies compounds that contain “carbon”.

X/

R X4
: Inorganic chemistry: studies materials that do not have carbon as
part of their structure.

7/
L X4

Biochemistry: chemistry of living things (from bacteria to human).
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’ Physical chemistry: Study behavior of and changes of matter as
well as the energy changes.

Atom

What is an atom?

Atoms are the basic units of matter and

the defining structure of elements.

Atoms are made of three basic subatomic particles:

1. The protons have a positive electric charge.
2. The electrons have a negative electric charge.

3. The neutrons have no electric charge.
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Protons and neutrons are heavier than electrons and

found in the center of the atoms, which is called nucleus.

Nucleus: small, dense center of atom and contains almost

all the mass of the atom and contains protons and neutrons.

Electrons are very lightweight and exist in a cloud
orbiting the nucleus.

Protons and neutrons have approximately the Same _mass

and different with electrons where one proton weighs more

than electron by 1800 times.

Atoms always have an equal number of protons and
electrons, and the number of protons and neutrons is

usually the same in the nucleus as well.

If the number of protons and electrons are equal, that atom

is electrically neutral.

If the atom has more protons than electrons, it will has a

positive charge,
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While if the electrons number more than protons the atom has

a negative charge.

The atom in this case is called an ion.

loss of gain of

electron(s) -~

. electron(s)
-~ y
:

» Y
Cation Anion

(+) -)

Positive charge — > Cation.

Negative charge — " Anion

Atoms can attach to another one or more by chemical

bonds to form chemical compounds such as molecules.
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Elements
Composed of one type of atom.

Element: is a pure substance that cannot be changed into a

simpler form of matter by any chemical reaction.

Each element is assigned by one or two letter chemical
symbol — for example: H, Na, Zn etc.
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Each element is identified by two numbers

Atomic number and Atomic weight (mass number).

Atomic number (2): is the number of

tons in the nucleus of the at Jor g
protons In the nucleus o e atom / particle
\‘A c”
X
7 4 3
[Z =#P =#E ] Atomic // \\/Symbol of
number the atom

The number of protons (atomic number) determine the identity of an
element.

Note: Adding a proton to an atom makes a new element.

Mass number: is the sum of protons and neutrons in the nucleus.

A=#P+#N

ass number; This IS the number
of neutrons and protons.

Chemical symbol Neutrones

for the element, \
Mass number = 4
A= Z+N
Electrones
X c g 4
Atomic number = % Z 2

number of protons

N = neutron number

Helium

This number tells us the number of protons. If the
atom is neutral, it should match the number of elec-
trons.
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Isotopes

What are isotopes?

Atoms that have the same number of protons and different
number of neutrons, (atoms with same atomic number and

different atomic weight). For example:

mass number
12 :_ is different 13 3
(J atomic number (/
6 < : is the same 6

12 @6 protons 13 |©6 protons 14 @ 6 protons
¢, | ©6 neutrons ¢; |© 7 neutrons ¢, | © 8 neutrons
6 ¢ 6 electrons '8 ¢ 6 electrons '8 ¢ 6 electrons

The isotopes of an element are virtually identical in

their chemical reactions. Why?
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This is because they all have the same number of protons

and the same number of electrons.

The uncharged neutrons make little difference to chemical
properties, but do affect physical properties such as melting

point and density.

Note: the isotope is usually unstable and decomposes

spontaneously

Radioactive isotopes (natural or artificially created)
isotopes of a chemical elements having an unstable nucleus
that decay emitting, alpha, beta and gamma rays until

stability is reached.

Matter

Is anything that it can take place, or it is anything that has
mass and volume.

There are four states of matter:

 Solid: a state of matter that has a definite shape and volume.
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« Liquid: a state of matter that has no definite shape but has

pg. 11

a definite volume.

Gas: a state of matter that has no definite shape or volume.

Plasma: a state of matter that are gases that have so much

energy that

around one

electrons of an atom cannot stay in orbitals

atomic nucleus. The atomic ions and free

electrons mix around.

@ = atom
@® = nucleus
@ = electron

States of Matter

- ® @.@.
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. - Y - -
Freezing Liquid Condensation Deionization

Deposition

Enthalpy of the system




All matter classified to a pure substance or a mixture
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A pure substance: is a substance that has only one
component, for example H20.

There are different types of a pure substance:

Elements: A substance that cannot be chemically converted
‘ into simpler substances. Hydrogen and oxygen for example are

elements.
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Compounds: A substance that contains two or more
elements.

The elements hydrogen and oxygen may combine to form

the compound water H20.

A mixture: is a composed of two or more pure substances in
which each substance retains its own identity.

A mixture may be either:

Homogenous mixture: has a uniform composition.

Heterogeneous mixture: has non-uniform composition.
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Clhemical bonds

A chemical bond is an attraction between atoms.

What are atoms and compounds always trying to achieve?

Atoms form chemical bonds to achieve a fill valence shell

of electrons. This may be achieved in two ways:

1- An exchange of electrons between metal and non-metal atoms.
2- Sharing of electrons between non-metal atoms.

lonic Bond

* An ionic bond is the electrostatic attraction between

oppositely charged ions.

* lonic bonds involve electron transfer (one atom loses
electrons and another gain them).

« The atom that loses electrons becomes a cation (a positive ion).

» The atom that gains electrons becomes an anion (a negative ion).
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« An ionic bond usually occurs between a metal and a nonmetal.

lonic bonds are found in ionic compounds ex. NaCl, Al20s, KBr, MgCl2

Brwill gain an electron

as 1 am -
*K + .Bric>K + IBr:
-n aa

Kwill lose an

electron lonic Bond formed

Each Cl will gain an

electron
™ as LR - "-1' 2+ aal
‘Mg + .Cl2 + .ClI2 ==2Cls + Mg + 3Cls
' aw a8 aa -
Mg will lose two lonic Bond formed

electrons

Covalent Bond

 Itisastrong bond formed between two o _
atoms by sharing two valence \éﬁ&nmeop

ELECTRONS

electrons, one from each atom.

A covalent bond usually occurs between two
non-metals atoms.

molecule

covalent bond

(w3 48

I
i

i

L

Chloride
atom atom ion ion

Sodium Chlorine Sodium

e

Sodium chloride
(NaCl)
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» Covalent bonds are found in molecular
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elements (ex Hz, F2, Clz, O3). And

molecular compounds

(ex H20, COz2, C3Hs, HF)
Hydrogen bond

A chemical bond that hydrogen atom
of one molecule is attracted to an

electronegative atom,

especially nitrogen (N), oxygen
(O) or fluorine (F) atom, usually
of another molecule.

It is a weak attraction, where it's
weaker than covalent, ionic and

metallic bonds.



http://en.wikipedia.org/wiki/Covalent_bond
http://en.wikipedia.org/wiki/Covalent_bond
http://en.wikipedia.org/wiki/Metallic_bond

« Is very important, where this type of bond occurs in both
inorganic molecules (such as water) and organic

molecules (such as DNA).

Coordinate bond

e It’s a —
type e 1§
of 01@[1@
- ©

covalent bond that formed when one atom donates both of

the shared electrons to the other atom to make the bond.

DNA Double Helix

Hydrogen Bonds
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http://en.wikipedia.org/wiki/Organic_molecules
http://en.wikipedia.org/wiki/Organic_molecules

e This is different from a covalent bond because both electrons
come from one atom or molecule but are shared as in a typical
covalent bond.

H |—> Lone pair
I +
H-—+N® 4+ H —— | He—el

H  (Hydrogen
Talg|

(Armrmmonia) Acceptor

Coordinate bond
Lone pair T e I_' -t — —t
0@ + H — QH + O —»H-t»acceptor
/N AN e IV AN
H H H H
. . Donor
H H — — — —
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Metallic bond

Iron: T an fer

*|s the type of bonding found in metallic
crystals, that formed by the attraction
between the metal positive ion and METALLIC
delocalized electrons. BOND

» The free movement of electrons make metals good
conductors of heat and electricity

Aluminum more conduct electricity more than magnesium because it has
more electrons delocalized.

eee- e.
e'ae' e .
'Q ee"

magnesium aluminium
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