
Development of Atomic Theory Note-taking 
Directions

1. There are 7 people who made the most important contributions to 
the development of an accurate atomic model. 

• For each you must write the person’s name, the year and the 
information in red.

• You must also make your own drawing that represents the 
atomic model proposed at that time.

2. Watch the animations. No writing is required about them. We will 
review the animations in class.

Remember, you will be using your notes to draw a timeline so make sure 
you include all required parts – you cannot use this ppt for the timeline.



Development of Atomic Theory

1. Democritus (430 BC) proposes that matter is formed 
of small pieces that could not be cut into smaller parts. 

He called the small pieces “atomos” – Greek for 
uncuttable.

http://ut-images.s3.amazonaws.com/wp-content/uploads/2009/12/Democritus.jpg
http://ut-images.s3.amazonaws.com/wp-content/uploads/2009/12/Democritus.jpg


2. John Dalton proposes the 
Atomic Theory (1803)

Atomic Theory states:

1) All matter is made of atoms. 
Atoms are indivisible and indestructible.

2) All atoms of a given element are identical in mass and 
properties

3) Compounds are formed by a combination of two or more 
different kinds of atoms.

He described atoms as being like smooth, hard balls 
that could not be broken into smaller pieces. 



3. J.J. Thomson’s Model (1897)

Atoms contain negatively charged 
particles scattered throughout a ball of 
positive charge. 

The positive charge was theorized 
because scientists knew that the 
overall atom was neutral.

Thomson named the negatively charged particles 
electrons.

watch:  Cathode Ray Tube Experiment

http://highered.mcgraw-hill.com/olcweb/cgi/pluginpop.cgi?it=swf::100%::100%::/sites/dl/free/0072512644/117354/01_Cathode_Ray_Tube.swf::Cathode Ray Tube


4. Ernest Rutherford’s Model (1911)

• An atom’s positive charge is clustered in the center of 
the atom, called the nucleus, and the rest of the atom 
is mostly empty space in which the atom’s super tiny 
electrons move around at high speed.

• Discovered the positively 
charged nucleus through 
the Gold Foil Experiment

• He named the positively 
charged particles protons.

Watch the Gold Foil Experiment

http://micro.magnet.fsu.edu/electromag/java/rutherford/index.html


Gold Foil Experiment Model
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Gold Foil 
Experiment 

Predicted Results

If Thomson’s model 
was correct, the 
alpha particles (a He 
nucleus) would 
mostly pass straight 
through the foil, with 
just a few being 
slightly deflected.
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Observed Results of the Gold 
Foil Experiment

Observed:

• most passed straight 
through

• a few slightly deflected

• 1-8000 alpha particles were 
deflected at an angle 
greater than 90 degrees.
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What conclusions did Rutherford and his team 
make from these results?

• The majority of the mass of the atom 
is concentrated in the center –
nucleus - of the atom

• This mass is positively charged and very small 
(deflection occurs because like charges repel)

• The electrons – negatively charged particles –
surround the nucleus.

• The atom is mostly empty space.



5. Niels Bohr’s Model (1913)

Electrons have only specific amounts of energy, leading 
them to move at specific distances from the nucleus. 
These different distances are called orbitals, shells or 
energy levels.

http://www.thephysicsmill.com/blog/wp-content/uploads/bohr_model_no_emission.png
http://www.thephysicsmill.com/blog/wp-content/uploads/bohr_model_no_emission.png


6. Quantum Mechanical Model 
(development of model began in 
1926 by Erwin Schrödinger) 

• More precisely explains 
observations of complex atoms

• based on quantum theory which explains that it is 
impossible to know the exact position and momentum of 
an electron at the same time. 

• uses complex shapes of orbitals (also called electron 
clouds) which are volumes of space in which there is likely
to be an electron. 



DO NOT NEED TO COPY THIS PAGE – READ 
before moving forward

As Rutherford’s students studied atomic disintegration, 
they kept seeing that the atomic number (number of 
protons in the nucleus, equivalent to the positive charge 
of the atom) was less than the atomic mass (average 
mass of the atom). For example, a helium atom has an 
atomic mass of 4, but an atomic number (or positive 
charge) of 2. Since electrons have almost no mass, it 
seemed that something besides the protons in the 
nucleus were adding to the mass.

http://www.pbs.org/wgbh/aso/databank/entries/dp32ne.html

http://www.pbs.org/wgbh/aso/databank/entries/dp32ne.html


7. In 1932, James Chadwick proves the existence of the 
neutron.  Updated Bohr’s model to include neutrons in 
the nucleus.

watch video of Chadwick’s experiment 

http://www.dnatube.com/video/11384/Discovery-Of-Neutrons-by-James-Chadwick


If you are not sure what a timeline should look like then 
Google “timeline images”

There are many variations/styles – choose what you like 
and what will work for this particular assignment.


