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BASIC CONCEPTS OF CHEMISTRY
 

The word Science in derived from the Latin word

Scientia means to know. Knowledge acquired after a

careful observation and reasoning.  Science is a

systematized knowledge gained through observation,

experimentation and reasoning. Science is in fact,

man’s search for truth. It is mainly divided into two

main heads.

Biological Science

Physical Science

 



 i) Biological sciences

   The science which deals with the living 

thing are called biological sciences. For ex. Botany,

Zoology and Forensic science.

  ii) Physical sciences: The science which deals with

the non living things are called physical sciences.

For ex. Chemistry, Physics and Astronomy etc.

 
 



CHEMISTRY
    The  branch of the science which deals with study

of composition, structure and the properties of

matter and the changes which the matter

undergoes different condition and the laws which

govern these changes.

   The five major branches of chemistry are organic,

inorganic, analytical, physical, and biochemistry.

These divide into many sub-branches. These sub

branches can be divided as follow.



  INORGANIC CHEMISTRY
    Inorganic 

chemistry is the study of the properties and behaviour

of inorganic compounds.

    It covers all chemical compounds except organic

compounds. Inorganic chemists study things such as

crystal structures, minerals, metals, catalysts, and

most elements in the Periodic Table.

    ORGANIC CHEMISTRY

 Organic chemistry: The branch of science which deals

with the study of hydrocarbons and their derivatives is



Physical Chemistry 

    the study of the effect of chemical structure on the

physical properties of a substance. Physical chemists

typically study the rate of a chemical reaction, the

interaction of molecules with radiation, and the

calculation of structures and properties. 

    ANALYTICAL CHEMISTRY

    Analytical chemistry involves the qualitative and 

quantitative determination of the chemical

components of substances.



   BIOCHEMISTRY

    

Biochemistry is the study of chemical reactions

that take place in living things. It tries to explain

them in chemical terms. Biochemical research

includes cancer, infectious disease, and cell

membrane and structural biology.

   It spans molecular biology, genetics,

biochemical pharmacology, clinical biochemistry,

and agricultural biochemistry.



  Pharmaceuticals Chemistry

.   In the pharmaceuticals science mainly we
consider the

    study of mechanisms of drug action and the

influence of drugs on an organism.

Industrial Chemistry

    The branch of chemistry which deals with the

production of chemical species on a large scale is

called industrial chemistry. It also deals with study

of instruments required for the production of

chemicals.



Importance of Studying Chemistry
Chemistry is everywhere in the world around you! It's 
in the food you eat, clothes you wear, water you drink,
medicines, air, cleaners... you name it. Chemistry
sometimes is called the "central science" because it
connects other sciences to each others, such as
biology, physics, geology and environmental science.
Here are some of the best reasons to study chemistry.

 



 
Chemistry helps you to understand the world around
you. Why does leaves change color in the fall? Why
are plants green?

•

•

•

•

•

     How is 
cheese made? What is in soap and how does it
clean? Some of the major applications of
chemistry are given below.

Improvement and maintenance of health

Agriculture

Industry

Warfare

Miscellaneous



Units
 

•

•

•

•

Physical Quantities

  “Any quantity which can be measured is called a

physical quantity. The measurement of a physical

quantity consists of two parts

Number

The unit

Example 3.5 gram

3.5 is a number and gram is the unit
 



The SI system has seven basic unit from which all
other units are derived. All these are given as below.
  

 



 
Though the SI unit of temperature is Kelvin yet it is
very common to express temperature in degree
Celsius (0C). These are related to SI unit as follow.
Temperature in degree Kelvin (K)= Tep. in 0C + 273.15
 



Matter
  Anything which 

occupies space and has mass and can be felt by one or
more of our senses such as sight, touch, smell, hearing and
taste. E.g. Chair, printer etc

   Elements

Elements are substances composed of one type of atom. It
is a pure substance that cannot be reduced any further in
terms of simplicity. Elements further can be divided into
three parts. Metal, Non metal and metalloids

 
 



Compounds

•

•

 Compounds are substances 

composed of two or more different elements.

Compounds are also pure substances.eg. water,

CO2 and calcium carbonate.

Compounds of two types

Organic Compound

Inorganic Compound
 



Mixture
   An impure substance which may or not be fix ratio is 

called mixture e.g. tap water.

   DIFFERENCE BETWEEN COMPOUND AND MIXTURE

     1.  It is a pure substance. 

    2. It cannot be separated by physical method. 

3. Element loses their properties in a compound. 4.

Its composition is fixed throughout its mass. 5. It has

fixed melting point.

 



 A compound is always homogenous in nature

•

 MIXTURE

1. It is an impure substance. 

2. It can be separate by physical method. 

3. Substances forming mixture retain their properties. 

4. It has no fixed composition. 

5. It has no sharp melting point. 6. A mixture may or may not

be homogenous in nature.

   Symbol

    The short hand notation used for the full name of an

element is called symbol. Cu – Copper, Ag- Silver etc.

 



 
 

•

•

•

    Significance of Symbol or information conveyed by a symbol

    1.) Symbol of elements conveys both qualitative and

quantitative   significance.

    2.) Qualitatively it stand for the name of element c stand for

carbon

One elements of the elements e.g C stand for one atom of

carbon

The number of parts by weight of the elements e.g 12 parts by

weight of C. 

    Definition of atom. The smallest object that retains properties

of an element. Composed of electrons and a nucleus

(containing protons and neutrons). 



 
 
•

•

•

•

Definition of atom. The smallest object that retains

properties of an element. Composed of electrons and a

nucleus (containing protons and neutrons). 

   Molecule

A molecule is the smallest particle in

a chemical element or compound that has

the chemical properties of that element or compound.

Molecules are made up of atom s that are held together

by chemical bonds. These bonds form as a result of the

sharing or exchange of electron s among atoms. E.g.

Oxygen Molecule

Nitrogen Molecule etc.



Molecule
     The smallest particle of a substance (element or compound)

which is capable of independent existence is called a

molecule.

    Molecule is of two type

    Homoatomic

     Made up by same type of atom.

    Nitrogen,

    Oxygen etc.

    Heteroatomic

    Made up by different type of atom.

     HCl, Nitrous oxide etc.



Writing the formula of a compound
The following steps should be followed to write the

formula of a compound.
Step I
 Write down the symbols of the two radicals side by

side with their valencies at the top. Keep the
positive radicals to the left and negative radical to
the right.

Step II
 Change the positive and negative valencies into

numbers.
Step III
Remove the common factor, if any to get a simple

ratio of the valencies of the combining radicals.
 



Step IV

• Cross the valencies i.e. shift the valencies cross

wise to the lower right of the radicals. In case of a

compounds radical, enclose it within brackets

before putting the number. The subscript is not

written. This method of writing formulae is called

criss-cross method.



It is illustrated by the following substances
 Silver Nitrate  

AgNO 3

Calcium Carbonate  

CaCO 3

Silver Nitrate  

AgNO 3

Ag1         NO 31

Ag1        (NO 3) 1

Or AgNO 3

Calcium Carbonate

Ca 2         CO 32

Ca 1       (CO 3) 2



Percent composition

   is the percent by mass of each element in a
formula.

    Example: Calculate the percent composition of
CO2.
CO2  = 1C(12.01g) + 2O(16.00 g) =  44.01 g/mol

 
12.01 g C        x 100   =     27.29% C

    44.01 g CO2

 
32.00 g O       x 100   =     72.71% O

    44.01 g CO2                    100.00 %
 



Guide to calculating Percent
composition



Chemical Equation
   A chemical equation is the symbolic

representation of a chemical reaction in the
form of symbols and formulae, wherein the
reactant entities are given on the left-hand side
and the product entities on the right-hand side.

   Zinc react with hydrochloride acid to form zinc
chloride and hydrogen. The reaction may
represent as follow.

   Zn + 2HCl → ZnCl2 + H2

  CH4 + 2 O2 → CO2 + 2 H2O
 

 
 



Atomic Structure
   Fundamental particles of atom
   Electron
     The subatomic particles which carries one unit negative
charge and has a mass nearly equal to 1/1837 the mass of
that of hydrogen.
    Proton
    The subatomic particles which carries one unit negative
charge and has a mass nearly equal to that of hydrogen
atom.

    Neutron

     The subatomic particles which carries one unit negative
charge and has a mass nearly equal to that of hydrogen.

 
 



Atomic Mass
The atomic mass  of an element is the average relative
mass of its atoms as compared with an atom of carbon

taken as 12



Atomic Mass Unit
    It is defined as the quantity  of matter whose mass

is equal 1/12, of the mass of an atom of Carbon-12,
isotopes. It is abbreviated as amu.

   Now a days amu has been replaced by ‘u’ which is
known as unified mass.

   Atomic mass of some elements
Elements Atomic mass Element    Atomic mass
H 1.008    He 4.002

Be 9.00    C 12.01

N 14.006               O            16.00

F 18.39   Ne 20.17



Gram Atomic Mass
   The atomic  mass of an element expressed in grams

is called gram atomic mass. For e.g. atomic mass

of sodium is 23 and, therefore, its atomic mass is 23

g.

   Gram Molecular Mass

   The molecular mass of a substances expresseed in

gram called gram molecular mass, e.g the

molecular mass of carbon dioxide is 44 and

therefore, its gram molecular mass is 44 g.
 



Molecular Mass



Bohr’s Model of an atom

1.

2.

3.

    the main postulates of Bohr’s model of atom Are
as

     follow
An atom consists of small, heavy positively
charged nucleus in the center and the electrons
revolves around it.
Each orbit is associated with definite energy and
therefore these are known as energy levels or
energy shell.
As long as electron remains in a particular shell
it does not lose or gain energy though it continue
to revolve the nucleus.
 
 



Atomic Number
   The number of proton or electron present in the 

an atom is called its atomic number.

    Mass Number

    The sum of the number of protons and neutrons

present in the nucleus of an atom called its mass

number.

 
 



Mass Number

Counts the number
of

protons and neutrons
in an atom

mass number

 23 Na    sodium-23

   atomic number 11

 
 



  Isotopes
    atoms of an element which contain the same

atomic number but different atomic mass is

called isotopes.

   e.g. protium, deuterium and tritium

   Isobars

   Atom of different elements which contain the

same number but different mass is called the
 



isobars
    Isotones
    Atom of different elements which contain the

same number of neutrons but different
atomic numbers and mass numbers are
called isoton.es. e.g. 6C 14 and 7N15.

   Orbit
    The well circular path around the nucleus is

called the orbit.
   Orbital
   The three dimensional path around the

nucleus
 



Where the probability of finding the electrong is
maximum is called the orbital.

   Aufbau Principle

   The filling of the electrons takes place from lower

energy level to the higher energy level. The

increasing order of energy of the various orbital is

as below.

    1s, 2s, 3s, 3p, 4s, 3d, 5p, 6s……..

   The order of increase energy of orbitals can be

calculated from  n+l rule.



Pauli exclusion principle

    According to it an orbital can have a maximum of two
electron and their spin are opposite.

   Hund’s rule of maximum multiplicity

   The pairing of the electron belonging to the same sub
shell does not take place until each orbital belonging to
that  shell has got one electron each i.e. is singly filled.
This is due to the fact electron tend to remain farthest
away from each other in order to have a site of
minimum



    Electronic configuration

    the distribution of electrons into different shells, 

sub shells and orbital's of an atom is called its

electronic configuration.

    during the filling of electron in different orbitals it

obey the Aufbau principle.


