


What does the Greek word 
atomos mean? 

• The Greek word “atomos” 
means not able to be 
divided or 

“indivisible.” 
 

• Not on notesheet 



Discovery of the Electron 
In 1897, J.J. Thomson used a cathode ray tube to discover the presence of 
a negatively charged particle. (electron) 
 
• He thought there would be a positively charged particles to balance out 

the negatively charged particles in the atom (protons).  
 

Cathode ray tubes pass electricity through a gas that is contained at a 
very low pressure. 



Thomson’s Atomic Model 
Plum-pudding 

Thomson believed that the electrons were like plums 
evenly dispersed in a positively charged “pudding,” 
thus it was called the “plum pudding” model. 
 



Rutherford’s Gold Foil 
Experiment 

• He shot alpha particles at a piece of gold foil. 
• Most of the particles passed right through. 
• Some of the particles unexpectedly bounced back 
• He figured the particles hit a dense bundle of 

matter 
 



Rutherford’s Conclusions 

 The nucleus is mostly empty space 
The nucleus is small 
 The nucleus is dense 
 The nucleus is positively charged 



Rutherford Atomic Model  
• Most of the atom is empty space with a nucleus 

in the center and electrons around it 
• Nucleus – small, hard,  dense center of atom 

containing protons & neutrons  
• If the nucleus was a marble, the atom would be a 

football field. 
• the nucleus contains all the mass of the atom 
• He did not explain how the electrons filled the 

empty space around nucleus 
 
 



Bohr Model 
 Planetary model 

• He proposed that the electrons orbit around the 
nucleus in circular paths at a constant speed.  

• But it goes against the laws of physics. 
• The e- would have to slow down on curves and 

this would make them fall into the nucleus and 
implode! 



Energy Levels 
• He called the circular paths 

Energy Levels. 
• The energy levels are 

arranged like steps (rungs) on 
a ladder.  

• The steps are not evenly 
spaced. They get closer 
together the further out from 
the nucleus 



• Electrons in the higher 
energy levels (further from 
the nucleus) have greater 
energy.  
• A Quantum of energy is 
the amount of energy 
required by an electron to 
move from one level to 
another. 
• A quantum leap is the 
abrupt change in level by 
the electron. 

 



Quantum Mechanical Model 
Schrödinger 

  

• This is the model we use today, also called the 
electron cloud model. 

• The electrons travel randomly with no definite path.  
• Electrons are particles that act like waves.  
• This model is based on a mathematical 90% 

probability of finding an electron within a certain 
volume of space, called an orbital. 

 
 



Current 
Atomic 
Model Not in circles- random!! 

Nucleus  
• the central core of the atom. 
 

• It is small, dense & positive 
 
• composed of protons & 

neutrons. 

Presenter
Presentation Notes
Helium atoms contain protons, neutrons, and electrons. The positively charged protons and uncharged neutrons are bound together in the dense nucleus, while the negatively charged electrons move in the space around the nucleus.



Subatomic Particles 
Charge Mass Location 

Proton  (p1+ ) 
proton number 
identifies the type of 
element 

+ 1 amu Nucleus 

Neutron (nº ) none 1 amu Nucleus 

Electron ( e1- ) 
Gives the atom its 
physical & 
chemical properties 

- Almost 
nothing! 

Outside nucleus, 
random motion 
in cloud shaped 
space 



 2 valence electrons for H
e 



Valence Electrons –the electrons that are in the 
highest occupied energy level, (outermost shell)  
 
• The main group number is the number of valence 

electrons. (Group 1A has 1 valence electron, Group 
2A has 2 valence electrons, 3A has 3, 4A has 4, 5A 
has 5, 6A has 6, 7A has 7, 8A has 8 (except Helium 
with only 2)). 
 

•  Elements in the same group have similar physical 
and chemical properties because they have the 
same number of valence electrons. 

 



 2 valence electrons for H
e 



Why doesn’t the nucleus 
explode?  

• If the nucleus is packed full of like charged 
protons (p+) why doesn’t it blow apart.  
 

• There are actually forces that hold the 
nucleus and atoms together called the 
nuclear forces. 

• The strong nuclear forces that over-ride 
the tendency for like charges (protons) to 
repel. 
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