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MS1 & 2: Lesson 1 

Outcome: Examine the role of valence electrons in the formation of chemical bonds 

Indicators:  

 Trace the historical development of the model of the atom. 

 Examine how evidence and experimentation inform the development and refinement of theories in 

chemistry 

 Explain the relationship between the position of an element on the periodic table and its number of 

valence electrons with reference to the octet rule.  

 Explain the formation of ions and predict their charge in group 1 and 2 elements and non‐metals, based 

on an understanding of valence electrons and the octet rule.  

 Draw Lewis structures (electron dot structures) for group 1 and 2 elements and non‐metals, based on an 

understanding of valence electrons. 

 

Chemistry Intro 
What is chemistry? 

 Chemistry is the study of the composition and properties of ____________________. 

 Matter has two general properties; it occupies ____________________ and has 

____________________. 

 

Why study chemistry? 

 Chemistry can help to explain how things work.  

 Chemistry may help you in your future career. Even if you are not planning on being a 

chemist, many jobs require a basic understanding of chemistry. 

 Chemistry can help you to be an informed citizen. Knowledge of chemistry can help 

you to evaluate data, arrive at an informed opinion and take appropriate action. 

Tallest Tower Challenge Assignment 

The Scientific Method: 

 Scientific method is the process that scientists follow in order to perform 

____________________ to investigate the world around them. 

 The scientific method: 

o Gather information through ____________________ 

o Define the ____________________ 

o Create a ____________________ 

o ____________________ an experiment to test the hypothesis 

o ____________________ and observe the experiment 

o ____________________ data from experiment 

o Modify of create new ____________________ 
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Tower Challenge Assignment 

Model of the Atom 
http://thehistoryoftheatom.weebly.com/ 

 
_______________________ 

Lived from: 460-370 BC 

Put forward atomic model in: 442 BC 

His contribution to atomic theory: 

 

 

________________________________ 

Lived from: 1766-1844 

Put forward atomic model in: 1803 

Nickname for his model:  _____________________________Model 

His contribution to atomic theory: 

 

 

 

 J.J. _____________________ 

Lived from:  December 18, 1856 - August 30, 1940. 

Put forward atomic model in: 1904 

Nickname for his model:  _______________________________________ Model (or 

Raisin Bread Model) 

His contribution to atomic theory: 

 

 

LORD ERNEST _____________________ 

Lived from:  1871- 1937 

Put forward atomic model in: 1911 

Nickname for his model:  _____________________ Model 

His contribution to atomic theory: 

 

 

http://thehistoryoftheatom.weebly.com/
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MAX _________________________ 

Put forward atomic model in: 1900 

His contribution to atomic theory: 

 

 

ALBERT __________________ 

Put forward atomic model: 1905 

His contribution to atomic theory: 

 

 

NIELS _____________________ 

Lived from:  1885 to 1962 

Put forward atomic model in: 1913 

Nickname for his model:  __________________________Model 

His contribution to atomic theory:  

 

 

 

LOUIS _____________________  

Date: 1924 

His Contribution to atomic theory: 

 

 

ERWIN ____________________________ & WERNER ____________________ 

Date: Late 1920’s 

His contribution to atomic theory: 

 

 

 

JAMES _____________________ 

Date: 1932 

His contribution to atomic theory:   

 

 

      

See History of the atom & periodic table assignment (Q1 & 2) 
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About the Periodic Table 

What is the periodic table? 

 A way to organize _____________________ 

 Contains all elements ever discovered or _____________________ 
 

Development of the Periodic Table: 

 The periodic table was developed by ________________ _____________________ (Russian 

Chemist). He recognized trends in properties of elements when organized by 

___________________________.  

 He used these _____________________ to organize the periodic table.  

 He was then able to use the periodic table to _____________________ the properties of 

elements that had not yet been discovered or created. 
 

How is the periodic table organized? 

 The periodic table is organized by increasing _____________________ number.  

 It is organized into families and periods. _____________________ are the horizontal rows 

of the periodic table, and _____________________ (or groups) are the vertical rows of 

the periodic table. Most elements in a family have similar _____________________. 

 

Label the periodic table 

Periods and Groups & diatomic elements (elements found in pairs in nature): 
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Metals, Non Metals Metalloids:    Solids Liquids and Gases (@ room temp): 

 

 

 

 

 

 

 

 

Valence Electrons 
 

What are they? 

 Valence electrons are those that are in the _____________________ electron shell 

(valence shell) of an atom. The valence shells are the outermost s and p orbitals. The 

outermost s and p orbitals are the highest _____________________ orbitals of an atom. 

 Valence electrons determine how an element _____________________ with other 

elements. 

o The _____________________ valence electrons an atom has, the less stable it is and the 

more likely it is to react. 

o The _____________________ valence electrons an atom has, the more stable it is and 

the less likely it is to react. Something that is unlikely to react is called 

_____________________. 
 

Octet Rule: 

 The most valence electrons an atom can have is 8, because that is a full valence (2 

electrons in the s orbital, 6 electrons in the p orbital). All atoms would like to have 8 

valence electrons because then they are stable. This is called the 

_____________________ rule (or the rule of 8). 

o Exceptions: 

 Hydrogen and helium can only have 2 electrons in their valence shell (1s). 

 _____________________ metals (+ a few others) are also exceptions 

because orbitals can hybridize. We will not be 

learning about hybridized orbitals in this course. 

NOTE: 8 valence electrons and 0 valence electrons both make for stable 

atoms because with 0 valence electrons, they essentially do have 8 

because the next valence shell below the one that was emptied is full… 

 

https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCImdjImrp8cCFdIxkgod7VoBHw&url=https://www.superteachertools.net/jeopardyx/answerkey.php?game=1412352364&ei=4DjNVYmtLNLjyATttYX4AQ&bvm=bv.99804247,d.aWw&psig=AFQjCNEtZSoeMAYy2ioMhzeiV9WPgSVKEg&ust=1439599196302424
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Easy Way to Determine Number of Valence Electrons: 

 Group 1 has ____ valence electron, group 2 has ____ valence electrons, groups 3 to 12 

are transition metals so we don’t need to determine the number of valence electrons 

they have, group 13 has ____ valence electrons, group 14 has ____ valence electrons, 

group 15 has ____ valence electrons, group 16 has ____ valence electrons, group 17 

has _____ valence electrons, group 18 has ____ valence electrons. 

Lewis dot diagrams 

 Electron-dot formula method or _____________________ Formula method is used to 

represent the number of _____________________ in the valence shell. 

1. The core is represented by the _____________________ for the element; valence 

electrons are represented by _____________________. 

2. The symbol is assumed to have _____________________ sides and the valence 

electrons are distributed around the sides. 

3. When we distribute valence electrons, we first place _____________________ dot on 

each of the four sides before we locate _____________________ of electrons on any 

one side. Usually no more than _____________________ electrons can be placed on 

any one side. 

Examples: 

calcium     selenium         bromine     

 

 

 

Finish Assign 1 & Valence Electrons, Ions & Lewis dot Assignment (columns 1 & 4) 
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Name:___________________________________ 

Tallest Tower Challenge 

The Challenge: 

As a group build the best tower. Your tower must be free standing (not taped to anything but itself or 

supported by anything). Your tower will be made from one sheet of paper and 1 foot of scotch tape. You will be 

able to use scissors, but they cannot be incorporated into your structure. Be sure to think about your design 

before you build it. You will have one trial tower and then be given a chance to adjust your design and create a 

new tower. 

Design: Draw a picture of your initial tower design and your redesigned tower design. 

 

 

 

 

 

Analysis: 

1. Why did you decide on the design you used?________________________________________________ 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 

2. Did your initial design work well? Explain why or why not. _____________________________________ 

________________________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 

3. How did you adjust your design to improve it? Why did you adjust it the way you did? 

__________________________________________________________________________________________

________________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 

4. What designs worked best in the class? What elements of the design made them work well? Why? 

__________________________________________________________________________________________ 

__________________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 
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5. How did this challenge relate to what scientists and engineers do? ______________________________ 

__________________________________________________________________________________________

_______________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 

6. What was your thinking process throughout this task? (how did you come up with your design?  How did 

you decide what to do to improve it?) ___________________________________________________________ 

__________________________________________________________________________________________

_______________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 

7. How was the process you went through with this task similar to the classic “scientific method”?  wait 

to answer this until we have learned about the scientific method______________________________________ 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 

8. Do you think that the scientific method is the only process that should/can be used to do scientific 

research? Explain.___________________________________________________________________________ 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 
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Name__________________________ 

History of the Atom & the Periodic Table 

1. Explain why we study the historical development of the model of the atom (give at 

least 2 reasons) 

 

 

 

 

 

 

 

 

2. Draw and label the current model of the atom: 

 

 

 

 

 

 

 

 

3. Describe the arrangement of the periodic table with regards to the following: 

 

a. Metals and non-metals 

 

 

 

 

 

b. Solids, liquids and gases 

 

 

 

 

 

c. Valence Electrons 
 

 

 

 

4. In your own words, explain why an empty valence shell is equivalent to a full valence 

shell.  
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Name:_____________________          

Valence Electron, Ions & Lewis dot Assignment. 

Complete the following table: 

Name 
# of 

valence 

electrons 

# of 

electrons to 

gain or lose 

Common 

charge 

Lewis dot for 

neutral 

atom 

Lewis dot for 

common ion 

Aluminum      

Argon      

Beryllium      

Boron      

Carbon      

Chlorine      

Fluorine      

Helium      

Hydrogen      

Lithium      

Magnesium      

Neon      

Nitrogen      

Oxygen      

Phosphorus      

Silicon      

Sodium      

Sulfur      

2. Describe two ways an ion forms from an atom: 


