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Lesson 1: Grade 10 Review (Done in the first day of class) 
- Classification of matters 
- Physical and chemical changes 
- History of atomic model 
- Atomic notation 
- Brief introduction of Periodic table  

 
 
 
Lesson 2: Ions, Octet rule, and Isotope Abundance 
 
Bohr diagram 

• Diagram showing arrangement of subatomic particles in an atom. 
• Electron arrangement for first 20 elements is 2, 8, 8, 2.   

 
• Row # = number of orbitals (energy levels) 
• Period # number of valence electrons*. 

 
• Valence electrons: are the electrons in the outer shell of an atom. They determine 

how reactive an atom will be.  
 

• The number of VE will help predict the following:  
- the number of unpaired electrons, so that number of bonds an atom will form  
- possible charges according to octet rule* 
- an atom’s formal charge 
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Practice: Draw Bohr-Rutherford Diagrams for the following: 
         a) magnesium atom            
         b) the noble gas in the 3rd row   
         c) sodium ion       
         d) fluorine ion  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Octet Rule 

• A full valence shell contains 8 electrons. When this occurs, the atom is considered 
to be stable, also known as “stable octet” or “full octet” 
 

Lewis diagram of element 
• Lewis diagram is a much simpler model to represent elements and the valence 

electrons.  
• To draw a Lewis structures, you replace the nucleus and inner energy levels of an 

atom with its atomic symbol. Then you place dots around the atomic symbol to 
represent the valence electrons.  
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The formation of ions 
• Atoms will gain or lose electrons in order to establish a stable octet. The number of 

valence electrons determine their level of reactivity.  
 

• Cations: positive ions as a result of losing electrons to have a stable octet  
 
• Anions: negative ions as a result of gaining electrons to have a stable octet.  

 
 

• The human body required a balance of various ions to ensure its proper 
functioning.  
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Homework: Textbook pg22. #1 - 8 
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Lesson 3: Isotopes and Isotope Abundance 
 
Before we start this lesson 3, you should know:  
1) Proton, neutron, electron 
2) Atomic notation, and the relationship between atomic mass, atomic number, number of 

proton, neutron and electrons.  
3) Lewis diagrams and Bohr diagrams of elements  
 
Isotopes:  

• Isotopes are atoms of the same element that have different numbers of neutrons.  
 

• The various isotopes of an element have almost identical chemical properties since 
they all have the same number of electrons and protons. 

  
For example: Three different isotopes of hydrogen called Protium, Deuterium, and Tritium.  
 

 
 

Since the isotopes of an element contain differing numbers of neutrons, the isotopes have 
different mass numbers (protons + neutrons) 
 

Isotope Proton Neutrons Atomic mass 
Protium    

Deuterium    
Tritium    
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Another example: Three different isotopes of carbon called carbon-12, carbon-13, and carbon-
14 

 
 
The various isotopes of the elements in nature occur in different proportions. Therefore the 
atomic mass on the periodic table is the weighted average of all the natural isotopes of that 
element.  
 
 
 
Calculating average atomic mass 
 

• Atomic mass unit (AMU): is based on the mass of an atom of carbon-12 and is 
defined as one twelfth (1/12) of the mass of a carbon-12 atom. Because the 
masses of all other atoms are compared to the mass of carbon-12, these masses 
are often called relative atomic masses.  
 

• One atomic mass unit = 1.66 × 10'()𝑔,					𝑜𝑟						1	𝑢 = 	1.66 × 10'()𝑔 
 

• Average atomic mass: in order to determine the atomic mass of an element that 
has more than one naturally occurring stable isotope, each having a different 
value, we need to average them out in terms of isotopic abundance.  

 
• Isotopic abundance:  the amount of a given isotope of an element that exists in 

nature, expressed as a percentage of the total amount of this element.  
- Each isotope is a fraction of the mixture, and has its own isotopic 

abundance (expressed as a percentage of the whole) 
- The isotopic abundance is fixed so that every sample of the element in the 

universe has the same proportions of isotopes.  
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Example:  

 
 
 
 
Homework: Textbook pg29. #1 – 9 
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Radioactive element and Radioisotopes are unstable forms of elements that undergo 
spontaneous decay, creating different elements and releasing radioactive particles such as 
alpha radiation and beta radiation.  
 
For example:  
 
														 𝑅𝑎𝑑𝑖𝑢𝑚55

((6 														→ 													 𝑅𝑎𝑑𝑜𝑛56
((( 							+ 									𝐻𝑒	(𝑎𝑙𝑝ℎ𝑎	𝑟𝑎𝑑𝑖𝑎𝑡𝑖𝑜𝑛) 

 
				 𝐶𝑜𝑏𝑎𝑙𝑡(D
6E 																	→ 														 𝑁𝑖𝑐𝑘𝑒𝑙(5

6E 									+ 								𝑔𝑎𝑚𝑚𝑎	𝑟𝑎𝑦 
 

                   
 
 
Cobalt-60 has been used in the treatment of cancer within an instrument known as Gamma 
knife.  
 
Radioactive I-131 has been used to cure Thyroid cancer – intake of pill circulates in blood, pick 
up by thyroid cells. Then emission release energy to kill both health and cancerous cell.  
 

 http://large.stanford.edu/courses/2015/ph241/gilbert1/ 


