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1.1 CHEMISTRY AS CENTRAL SCIENCE
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Chemistry is an area of knowledge remarkable for its breadth and depth.
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To improve the
quality of our lives
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More effective medicines and vaccines



All rely on the innovations of chemists







Sociental issues
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Challenges

Climate change



Water contamination



fAir pollution
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Mathematic <¢=) Chemistry

-Titration

-Rate of reaction
-Laws

-Mole concept
-Solubility

=etc




Physics <¢=) Chemistry

-Energy

-Atom

-Fundamental particles
-etc




Biology <==) Chemistry

CHEMISTRY




Molecular biology & genetic

=)

Chemistry

-DNA

-genes
-etc







Medical science ¢(am)

Chemistry

-medicine
-vaccine
-radiotherapy
=etc




Material science <=) Chemistry

== Ultra high strenght hot forming steel
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Agriculture <¢=) Chemistry

-Fertilisers
-Insecticides
-Pesticides
-Photosynthesis
-Plant hormone
-Soil reaction
=etc

Phytohormones

(Plant hormones)

oxygen
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Auxin ;:

Cytokinins

Ethylene

Abscisic Acid
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Computer science ¢=m)

-metal
-non-metal
-metalloid
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Chemical engineering ¢==) Chemistry

-Branches of engineering
-chemical products




Environmental science ¢==) Chemistry

-Atmosphere
-Water

-Soil

-Plant

=etc




Earth science =) Chemistry

-Physical and chemical
constitution of the
earth and its
atmosphere

Earth
Science




Forensic science ¢==) Chemistry

-blood

-DNA
-?unpOWQer
-finger print
-etc




Food science <¢==) Chemistry

-combination of food chemical . CROOD
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Nuclear science ¢==) Chemistry

-Atomic bomb
-Electrical power
-Radiotherapy
-etc




Nanotechnology or Nanoscience ¢==) Chemistry

1

il??l‘gogl’ﬁgfl scale
DNA’s diameter= 2.5nm

RBC =7000nm




Biochemistry <¢=) Chemistry

- Branches of science
- Living organisms
- Chemical process




Toxicology ¢==) Chemistry

Toxic
Pesticides
Insecticides

= PYRETHRUM 2% EXTRA
HOUSEHOLD INSECTICIDE




Q. Just what is chemistry anyway?

Chemistry

Matter Changes

A. Chemistry is a study of matter and the changes it undergoes.



Q. What is matter?

Matter

Occupies
space

Mass

A. It is anything that has mass and occupies space.



We change matter to make it more useful.

Burning gasoline To get energy




We practice chemistry everyday.

We apply cosmetics

We clean our houses

We paint our rooms

"

N

We take medicine

. )

We treat injury




Our body takes oxygen from the air and combines it with
part of the food we eat to provide us with energy for
everyday activity we undertake.




Q. So what is chemistry ?

A. It is a science that touches our life every moment . It deals with matter from
tiniest parts of atoms to the complex human body.

It goes beyond the individual to affect society as a whole , shaping our
civilisation.
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1.2 MILESTONES IN THE HISTORY OF CHEMISTRY
BIRTH OF JESUS CHRIST
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There are four categories that classified chemistry on the time
line.

(1) Black magic
(Prehistoric time to 300B()
(2) Alchemy
(300 BC to the end of 17" century)
(3) Traditional chemistry
(The end of 17" century up to the middle of 19" century)
(4) Modern Chemistry
(The middle of 19" century to the present time)



(1) Black magic (Prehistoric time to 300B()

O 0

The ancients believed
the world made of “four elements”.
Earth, Air, Water and Fire

Greek philosophers,
To formulate theories explaining the behavior of matter
Without experiments

Aristotle,
-Greek philosopher
-dominated the Greek culture




Chemicals from plants
For medicine and perfume

Making of
fat into soap

Manufacture of glass

Making of alloys
like bronze




(2)Alchemy (300 BC to the end of 17" century)
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From about 300B( to the end of 17 century , the experimental roots of

chemistry are planted in alchemy, a mystical chemistry that flourished in
China and Europe.



Alchemists made several attempts to turn cheaper metals to gold, using
the substance called philosopher’s stone.

Cheaper metals

By using philosopher’s stone




They also wanted to find an elixir that would
enable people to live longer and cure all ailments.

b

Alchemy Elixir




Alchemists never achieved these goals.

Distillation V

Extraction




In 1661 , Robert Boyle(1627-1691)

Basic ideas about the
behavior of gases
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(3) Traditional chemistry (The end of 17" century up to the middle of 19" century)

| Logical and theoretical

| method of the
ancients &

Joseph Priestley (1774)
-discovered a gas

-later named oxygen

Antoine Lavoisier(1743-1794)
-1768

-French Chemist

-law of conservation of matter
-based on the experimentation method




John Dalton (1803)

-postulated Atomic Theory

-All matter is composed of atoms,
which are small and indivisible

Amadeo Avogadro (1776-1856)

-By calculating the number of
particles in a given amount of a gas
-We use today as Avogadro’s constant




(4) Modern Chemistry (The middle of 19" century to the present time

Few of areas(In modern chemistry)
- Synthesis

- Separation techniques

- ldentification and assay
- Materials

- Polymers

- Nanochemistry

- Biochemistry

- Molecular biology

- Green chemistry

- Combinatorial chemistry




20" century
- Technology has grown out
-Discovered Radioactivity and Artificial intelligence.




1.3 IMPORTANCE OF CHEMISTRY

- Chemistry is important because everything you do is chemistry.

Chemical reactions occur.....

When you breathe, eat Just sit there reading




You are surrounded by Even your body is made
materials and substances, of chemicals.

all chemicals.




The air you are

breathing The book you are reading

The clothes you are wearing

Wood pulp or cellulose

Of(ygen and (bleached and treated with Polymers Slngh as nylon |
nitrogen various chemicals) or terylene
The seat you are sitting The room you are Iiving

.ement, plastic, concrete
and glass

Plasticpolymr, with polyurethane;foam seat
padding and metal support.




All matter is made of chemicals.

[ \ \ \ \

Toxic Cancer Beneficial@®Save lives Useful

How to
control

Maximize
their benefits




1.4 BRANCHES OF CHEMISTRY

BRANCHES OF
CHEMISTRY

MAIN OTHER
BRANCHES BRANCHES

Organic chemistry
Inorganic chemistry
Physical chemistry
Analytical chemistry
Biochemistry



Main branches of chemistry

Branch

Areas of emphasis

Examples

organic chemistry

inorganic chemistry

physical chemistry

in general, matter that does not deal
with hydrocarbons

most carbon-containing chemicals
which are hydrocarbons and their
derivatives

the behabiour and changes of matter
and the related energy changes

minerals, metals and non-

pharmaceutical, plastics

metals, semi-conductors

reaction rates, reaction
mechanisms

analytical chemistry

components and compositions of
substances

food nutrients, quality
control (QC) and quality
assurance (QA)

biochemistry

matter and processes of living
organisms

metabolism, fermentation

1




i By studying and
~ | understanding chemistry

More intellectually

Mature

Greater
understanding and
satisfaction in an
increasingly
complex civilization

A global citizen in the 215 century




To justify why we have to study chemistry,
there are several reasons;
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Chemistry is clearly very board.

Some knowledge of its scientific basis




To understand the nature of
every form of matter

NAIMATTER




A course in chemistry can be
a fascinating experience,

It helps you to understand
yourselves and your
surroundings in everyday living.
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Chemistry is also required
for many fields of study.

Cuttin
digita

f

-edge of today’s
technology




Understanding
basic chemistry and
chemical terms

Your material world
more meaningful




Basic process skills

-observing

-classifying

-inferring

-communicating (through diagram,graph,chart,etc.),
-predicting

-using numbers




1.6 THE PRINCIPAL GOALS IN BASIC EDUCATION HIGH SCHOOL CHEMISTRY

SIX MAIN THEMES

(1)Particulate nature of substances
(2)Periodicity

(3) Chemical calculations

(4) Chemistry of reactions

(5)The environment and
(6)Organic chemistry
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1.1 CHEMISTRY AS CENTRAL SCIENCE

Area of Breadth and
knowledge

remarkable depth







Knowledge of chemistry




speaker monitor . =] @
E "

land line

E flatscreen TV
@ smanphone ‘
4 o = - —

printer D player

record player

laptop headset
computer g %‘w Smoe
I = control

DVD player

radio
tablet
camcorder ’
X cell phone
earphones microphone
fax machine

flash drive copier  scanner ime pla watch _calculator










Allrelyon ......ciiiiiiiiiiiiiiiiiiinnnnnn.







Sociental issues




Challenges
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-Titration

-Rate of reaction
-Laws

-Mole concept
-Solubility

=etc




-Energy

-Atom

-Fundamental particles
-etc




CHEMISTRY
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-medicine
-vaccine
-radiotherapy
=etc
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-Engineering
-Physics
-Chemistry
-Mathematics
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-Fertilisers
-Insecticides
-Pesticides
-Photosynthesis
-Plant hormone
-Soil reaction
=etc

Phytohormones

(Plant hormones)

1
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-Antique
=Architecture
-Biofacts
=-Material culture
-etc
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-Branches of engineering
-chemical products
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-Atmosphere
-Water

-Soil

-Plant

=etc
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-Physical and chemical
constitution of the
earth and its
atmosphere

Earth
Science
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-blood

-DNA
-?unpOWQer
-finger print
-etc
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-Atomic bomb
-Electrical power
-Radiotherapy
-etc




N

1

b??l‘()aosol’l(%gﬁ scale
DNA’s diameter= 2.5nm

RBC =7000nm
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- Branches of science
- Living organisms
- Chemical process




- TOXiC A
- Pesticides
- Insecticides

- PYRETHRUM 2% EXTRA
HOUSEHOLD INSECTICIDE




Q. Just what is chemistry anyway?

Chemistry




Q. What is matter?




We change matter to make it more useful.




We practice chemistry everyday.




Our body takes ........... from the air and combines it with

part of the .......... we eat to provide us with
everyday activity we undertake.




Q. So what is chemistry ?

A ltisa............ that touches our life every moment . It deals with ........ from
R {18 1 | [

It goes beyond the ............... to affect .................., shaping our

107cm
Macroscopic

Microscopic

10 %cm

Sand castle Sand Stones

Crystal Atomic nucleus Nucleon




