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ORGANIC CHEMISTRY

Topics and Objectives:
1. Review chemical bonding topics; covalent bonding, VSEPR theory, molecular

shape, polarity, bond dipoles, intermolecular bonding, comparing melting  and
boiling points

2. Review Organic Chemistry topics; organic families, homologous series,
patterns in  chemical and physical properties, chemical reactions, isomers,
aliphatic, aromatic,  cyclic structures, saturated versus unsaturated

How is it assessed?
1. Work in pairs. You pick your partner. I will need to know your partner’s name 

on the PowerPoint submission only.

2. Copy each slide and write your answers on the new slide right after the 
question slide. For example you will start with slide #3 and add a new slide 
following that and provide the answer on that. These are meant to be made 
as cubes at the end of the unit for class revision.

3. Students can work on the assessment individually, discuss answers to  check
understanding and submit only 1 per group on google classroom.



How many electrons are shared between the two carbons in

C2H2(g), acetylene gas?

The balanced equation for
the incom

plete and com
-

plete com
bustion of acety- 

lene gas are:

Reaction with excess chlorine gas: Show the steps to change  
acetylene gas into an organic halide. Provide the IUPAC name  

for the final product formed.

Ethyne, also known as acet-
ylene has the chem

ical for-  
m

ula, C
2H

2(g).
Predict the structural form

u- 
la, shape, and polarity of he  
substance which is used in  

welding torches



Chemical Formula
What is the chemical 
formula  for the substance 
and its
molecular 
mass?

Intramolecular Bonding
How many single covalent bonds are found in the substance?

How many electrons are being shared between each atom/atom 
bond?

Shape and Structure
How would you describe 
the  shape and structure 
of the  compound?

How would this 
substance’s  boiling point 
compare to a  molecule of
C5H10?

Reactions
Predict the balanced equation to completely burn the substance in the presence of oxygen to 
produce carbon dioxide and water vapour

Predict the reaction between the substance and chlorine gas in the presence of UV light



Reactant Compounds to Make the Substance in the Box:  Alcohol:   

Carboxylic Acid:  

Show the balanced equation to produce the compound using the reactants determined

Chemical General Info:
CxHyOz  The 

values for:

X:  

Y:  

Z:  

Molar Mass:  

Chemical Bonding  #C-

C bonds #C-O bonds  

#C-H bonds molecular shape(s)  

#C=O bonds polar or non-polar  

IUPAC  Name of Compound:  

Melting/Boiling Point
Comparison

Is the boiling point of the  
substance higher or lower  
than methylmethanoate?

Higher bp due to higher  
mass and LD forces



butanoic 
acid

Chemical Reactions: Draw all the organic substance and predict the
products

1. Compound + NaOH —>

Name of products:   Reaction type:  

2. Compound + propan-1-ol—>

Reaction type:  Name of products:   

Physical and Chemical 
Properties:

Sour or bitter:  

Reaction with:

Red Litmus

Blue Litmus  

Chemical Bonding; Intramolecular

#C-C bonds #C-O bonds #O-H bonds  
#C-H bonds #C=O bonds           polar or non-

polar              molecular shape(s)  

Organic Family:  

Types of Intermolecular  
Bonds:

# electrons:   

Dipole-dipole:  

H-bonding:  



Chemical Reactions: Draw all he organic substance and predict the
products

1. Compound + NaOH —>

Name of products:   Reaction type:  

2. Compound + propan-1-ol—>

Reaction type:  Name of products:   

Physical and Chemical 
Properties:

Sour or bitter:  

Reaction with:

Red Litmus  

Blue Litmus  

Chemical Bonding; Intramolecular
#C-C bonds  #C-H

bonds  #C=O bonds

#C-O bonds #O-H bonds   

molecular shape(s)    

polar or non-polar  

Organic Family:  

Types of Intermolecular  
Bonds:

# electrons:   

Dipole-dipole:  

H-bonding:  



Chemical Reactions

Predict the products and draw all organic compounds

1. Compound + oxygen gas  —>

Reaction type:  Name of products:   

2. Compound + ethanoic acid—>

Reaction type:  Name of products:   

Properties:

Acidic, neutral or basic?

Reaction with:

Red Litmus  

Blue Litmus  

Chemical Bonding; intramolecular
#C-C bonds  #C-H

bonds  #O-H bonds
#C-O bonds  

molecular shape(s)  

polar or non-polar  

Melting/Boiling Point

Comparison:
Higher or lower boiling 
point  compared to 
propan-1-ol?

Solubility Comparison:

Higher or lower 
solubility

compared to 
ethanol?



Chemical Reactions: predict the reactants or products
1. Compound + NaOH—>

Reaction type: Name of products:   

2.  + HCl —> compound

Reaction type:  Name of reactant:  

Melting/Boiling Point
Comparison:

Does the compound in the
box have a higher or lower
boiling point compared to
ethane?

#C-C bonds  

#C-H bonds  

Chemical Bonding  

#C-Cl bonds   

#O-H bonds  

polar or non-polar  

Types of Intermolecular Bonds:   
Organic Family:

Molecular Shape:

IUPAC name of com- 
pound in box:



Chemical Reactions: Draw, predict, and name the reactant and
products

Reaction with 1 mole of Br2:

Reaction with excess Br2:

#Type(s) of covalent
bonds:

C-H  

C-C  

C=C  

Molecular Shape(s):

Physical Properties:
Is the boiling point of the compound higher or lower than ethyne, C2H2(g)? Explain.

What is the general chemical formula for this substance?

Organic Family:

IUPAC name:

Saturated or unsaturated
hydrocarbon?



Reaction of substance above with propanoic acid to form an ester:

IUPAC  name of the ester formed: _ 

Covalent bond types:
C-H   C-

C  C-

O  O-

H   

Shape(s):

Balanced Equation for the incomplete combustion of substance: whole # coefficient

Balanced Equation for the complete combustion of substance:

Is the boiling point of  
this substance higher or
lower than propan-1-ol?

Organic Family:



butan
e Chemical Reactions:

Balanced equation for the complete combustion of butane:

Balanced equation when butane reacts with 1 mole of chlorine gas in the 
presence of UV light:

General Formula:

Organic Family:

Chemical Formula and

Molar Mass:

Draw the structural diagram and line diagram for butane, a gas used in 
cigarette lighters and camping stoves.

How does the boiling point of butane gas compare with methane gas?

#Covalent bonds:

C-H  

C-C  

Shape:

Sketch and name one

isomer of butane:



but-1-
eneChemical Reactions:

Predict the product(s) for the reaction of but-1-ene with water, HOH(l). Draw  
all organic reactant and products.

but-1-ene + HOH —>

Type of chemical reaction:  

General Formula:

Organic Family:

Chemical Formula and

Molar Mass:

Draw the structural diagram and line diagram for but-1-ene.

Is but-1-ene considered a polar or non-polar molecule? Does it dissolve  
in water or fat?

#Covalent bonds:

C-H  

C-C  

C=C  

Shape(s):

Sketch and name one

 isomer of but-1-ene:



Write the polymerization of ethene monomers to make

polyethene or polyethylene plastic. Use a minimum of 3 monomers.

Sketch the structural

diagram for the

ethene monomer:

Shape of monomer

molecule:

Bond Angles:

Polar or non-polar

molecule?

The following kayak is made of polyethylene plastic. It is shaped
and made using moulds and is water-resistant.

#Covalent bonds:  C-H  C-C   

C=C   



How does the boiling point of butane gas compare with octane gas used in car engines?

Describe the difference in structure and chemical formula for cyclobutane:

#Covalent bonds:
C-H  
C-C  
M

olecular Shape:

Chemical Reactions:
A. Draw and predict the reactants for the cracking of butane to form methane 

gas and another fuel.

B.Show a substitution reaction of butane reacting with fluorine. How many  
products are there? Provide the IUPAC name(s) for the organic product(s).

W
hat is the m

olar m
ass of bu-

tane gas, C
4H

10(g)?

Calculate the am
ount of butane

(m
oles) found in 200 g of bu-  

tane gas.

Butane, C
4H

10 (g) gas fuel
used for portable stove.



1.How does the boiling point of methanol liquid compared to propan-1-olused in as disinfectants?

Draw the structure of propan-1-ol.

1.From the balanced equation for the combustion of methanol, determine the OA/RA and LEO/

GER for the substances.How many electrons does the OA gain and the RA lose total?Show the

change in oxidation numbers to explain.

#Covalent bonds:
C-H 

C-O  
C-C 

O-H  
M

olecular Shapes:

Chemical Reactions:
A. Draw and predict the reactants for the complete combustion of butane to form carbon  

dioxide and water vapour

B. Show an esterification reaction reacting methanol with butanoic acid. How many prod-  
ucts are there? Provide the IUPAC name(s) for the product(s).

W
hat is the m

olar m
ass of

M
ethanol liquid, CH

3OH?

Calculate the am
ount of m

ethanol
(m

oles) found in 3.59 g of m
ethanol.

M
ethanol cannon



General Formula:

Organic Family:

Chemical Formula and

Molar Mass:

Boiling point comparison: How does methanol, CH3OH(l), compare with  
the boiling point for ethylene glycol found in antifreeze?

Solubility comparison: Does ethylene glycol dissolve better in water or  
fat better? Explain using intermolecular bonding.

Types of Intermolecular 
Bonding: Yes or No

London Dispersion:

Dipole-Dipole:

H-bonding:

#Covalent Bonds:

C-H  

C-C  

O-H  

Molecular Shape(s): and  



General Formula:

Organic Family:

Physical Properties and Uses:

Type of reaction when an 
alcohol combines with a

carboxylic acid:

What are two catalysts
which are used to make

esters?

Fruit/Plant Alcohol IUPAC  
Name

Carboxylic Acid-  
Name

IUPAC name  
ester product

Chemical

Formula

Banana

Pear

Rose Not curriculum



C4H
8

Chemical Reactions:
A. Write the balanced equation for the complete combustion of C4H8 to form

gaseous products

B.Calculate the enthalpy change, ΔrH, for the balanced equation using standard  
heats of formation. Include a sketch of a potential energy diagram for the reaction

Organic Family:

Chemical Formula and

Molar Mass:

Physical Properties:  

Polar or non-polar molecule?  

Lower or higher boiling point than hexane, C6H14(l)?  

High or low solubility in water?   

General Formula:

#Covalent bonds:

C-H  

C-C  

Shape(s):

Sketch, name one isomer of C4H8:



Expanded Chemical Reaction; use a minimum of 4 monomers 
to make the polymer:

Addition or Condensation Polymerization?  

Monomer:  

Chemical formula:

Organic Family/Group:

IUPAC name:

#Covalent bonds in the monomer:
C-H   C-C   C=C  

Polar or non-polar molecule for the monomer?  

Molecular Shape for

monomer:

Type of chemical reaction
when monomers are con-
verted into large molecules:



Write the reaction which takes styrene monomers to make 

polystyrene plastic. Use a minimum of 3 monomers.

Is this reaction addition or condensation polymerization?  

What is the name of the 6C 
ring structure found in

styrene?

 _
Is styrene saturated monomer 

or unsaturated monomer?

Chemical Formula for  
one styrene monomer:

CxHy

Values for:

X:  

Y:  

From your experience, how is polystyrene used? What industries?

For what types of function?


