
NOTES ON CHAPTER 4:
ELEMENTS AND THE 

PERIODIC TABLE
4.1  Introduction to Atoms



The first people to think about the nature of matter were the ancient Greeks.  

Around 430 B.C, Democritus, a Greek philosopher, proposed that 
matter is made of small pieces that could not be cut into smaller 
parts.  

He used the word atomos, which means “uncuttable”.  Today, we 
use the word atom to refer to the smallest particle of an element.

The Greeks did not prove that atoms existed because they did not do experiments, 
allowing  atamos to remain just an “idea”.  In the 1600s, however, people began 
doing experiments, which began to shape the atomic theory.

As more experiments were performed, more evidence was collected.  Models were 
made and revised, and the atomic theory grew and flourished.



John Dalton, an English chemist developed the earliest model of the atom.

Summary of Dalton’s Ideas:

1. All elements are composed of atoms that 
cannot be divided.

2. All atoms of the same element are exactly 
alike and have the same mass.  Atoms of 
different elements are different and have 
different masses.

3. An atom of one element cannot be changed 
into an atom of a different element.  Atoms 
cannot be created or destroyed in any 
chemical change, only rearranged.

4. Every compound is composed of atoms of 
different elements, combined in a specific 
ratio.



In 1897, another British scientist, J. J. Thomson, discovered that 
atoms are made from even smaller parts.  

He found negatively charged particles in the atoms.  Scientists 
already knew that atoms had no electrical charge, so Thomson 
reasoned that the atoms must also have some sort of positive 
charge to balance out the negative charges.

Thomson declared that the atom was like a ball of positive 
charge with negative charges dispersed throughout- like 
plum pudding.

The negatively 
charges particles later 
became known as electrons.



Ernest Rutherford, a student of Thomson’s, found evidence that 
disputed his “plum pudding” model.

He aimed a beam of positively charged particles at a thin 
sheet of gold foil.  Since the gold foil would not have a 
strong enough positive charge in any one area to deflect 
the charged particles (like charges repel), he predicted 
that if Thomson’s model was correct, the charged 
particles would pass right through.

Most particles did just that, but to Rutherford’s surprise (and possible 
delight at proving his teacher wrong) a few particles were strongly 
deflected.                        He inferred that the atom’s positive charge must 
be clustered in the center region of the atom, called the nucleus.

Scientists knew that electrons had practically no mass.  They reasoned that 
nearly all of  an atom’s mass must be located in the positively charged 
nucleus.  Rutherford named the positively charged particles protons.



Rutherford’s model suggested that 
the atom was mostly empty space 
with electrons moving around the 
nucleus in that space.  



In 1913, Niels Bohr, a 
Danish scientist and student 
of both Thomson and 
Rutherford, showed that 
electrons could have only 
specific amounts of energy, 
leading them to move in 
certain orbits. If the solar system represents an atom, 

which part of the atom does the sun 
represent?

Which parts of the atom do the planets 
represent?

How are the electrons in Bohr’s model like 
planets in the solar system?

nucleus

electrons

They move around the nucleus in specific 
orbits.



In the 1920s, the atomic model changed again!  They decided that the electrons do 
not orbit the nucleus like planets.  Instead, they can be anywhere in a cloudlike 
region around the nucleus.  This cloud symbolizes where the electrons can be found 

An electron’s movement is related to its energy level, or the specific 
amount of energy it has.  This energy level of the atom’s electrons 
affects the way the atom reacts with other atoms.

Electrons move 
rapidly in every 
direction around 
the nucleus.



And it all started with Democritus!



In 1932, British scientist James Chadwick 
discovered another particle in the nucleus 
of an atom – the neutron.

The neutron has nearly the same mass 
as a proton, but is electrically neutral.

This now completes the atomic model 
as we know it to be today.

ATOM
1. nucleus

a.  protons (p+)
b.  neutrons (n)

2. electrons (e-)
a.  in cloud-like region surrounding 

              the nucleus
b.  moving



#of electrons (e-) # of protons (p+)

making the atom 
neutrally charged.

ATOM

The # of neutrons does not have to equal the # of protons since they are neutral.



.00000000000000000000000000167   

.0000000000000000000000000000000911

It takes almost 2,000 electrons = 1 proton

MASS

The proton and neutron are nearly equal.

Scientists use atomic mass units (amu) to describe the mass of atoms.  
A proton or a neutron have an amu of 1.



The nucleus the size 
of a pencil eraser.

electrons



The atomic number identifies the element. 
 It is the number of protons in the nucleus.

EVERY 
carbon atom 

has 6 protons.

Isotopes are atoms with 
the same number of 
protons but a different 
number of neutrons.

Isotopes are identified by 
their atomic  mass which is 
the sum of protons and 
neutrons in the nucleus.

Even though their atomic mass is different, all 
carbon atoms react the same way chemically.


