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Unit 1 Skills: Organic Chemistry
Hydrocarbon, Combustion, Ionic Bond, Covalent Bond, Polar Molecules, Intermolecular Forces, London Forces, Hydrogen Bonding, Melting/Boiling Point
1. What is the difference between complete and incomplete combustion?
2. Complete the following reactions (assuming complete combustion) and balance (with states).

a)    C3H8 (g)  +  O2 (g)  → 


b)    C4H10 (l)  +  O2 (g) 
→

3. What type of compound (ionic, polar covalent, non-polar covalent) is the most likely to be soluble in water and why?

4. Which intermolecular force is the strongest and why?

5. Why does methanol (CH3OH) have a higher melting point than methane (CH4)?
Unit 2 Skills: Structure & Properties of Matter
Atomic Number, Atomic Mass, Isotopes, Bohr-Rutherford Model, Lewis Diagram, Atomic Radius, Ionization Energy, Electron Affinity, Electronegativity, Octet Rule, Ionic & Covalent Nomenclature, VSEPR Theory
1. Determine the number of protons, neutrons, and electrons in gold. 
2.Draw the Bohr and Lewis diagrams for the following:

a) Magnesium

   b) Nitrogen


c) Lithium Ion


d) Chloride Ion
3. Which element has the smallest atomic radius and why: Na or P?

4. Which element has the largest ionization energy and why: O or S?

5. Which element has the greatest electronegativity: Ca or F?

6. Using a diagram, show how the following atoms form compounds, and determine whether they are ionic, polar covalent, or non-polar covalent compounds:

a) K and S


b) C and Br


c) Al and F


d) N and H

7. Name the following compounds:

a) LiF

b) Ag3P

c) Fe2O3

d) CuS

e) MgSO4

f) Ni3(PO3)2
g) NaIO4

h) KBrSO2

i) CuCl2 ● 2 H2O
j) Al(HCO3)3
k) HF (aq)

l) H2S (s)

m) H3PO4 (aq)

n) HC2H3O2 (aq)

o) CH4


p) P2O5

q) N2O

8. Write the formulas for the following compounds:

a) cesium chloride


b) beryllium cyanide

c) cobalt (III) hydroxide

d) sodium hyposulfite


e) gold (I) oxide


f) calcium thionitrate

g) zinc hydrogen phosphate 
h) aluminum bromate

i) chloric acid


j) hydrogen nitrite


k) persulfuric acid


l) silicon tetrabromide


m) iodine trifluoride



n) pentacarbon octahydride 

Unit 3 Skills: Energy Changes & Rates of Reaction
Heat, Temperature, Kelvin Scale, Kinetic Molecular Theory, Mole, Stoichiometry, Kinetic Energy, Potential Energy
GRADE 9/10 MATH: Independent Variable, Dependant Variable, Slope Equation

1. When a battery causes a light bulb to glow, what change in energy is occurring?

2. What is the difference between heat and temperature?

3. Describe what happens to particles when heated (2 changes).

4. Convert the following:

a) 25°C =        K


b)   400 K =         °C
5. How many moles are in 3.5 g of sulfur dioxide?
Unit 4 Skills: Chemical Systems & Equilibrium
Solution, Solution Stoichiometry, Dilution, Chemical Reaction, Balanced Equation, Net Ionic Equation, Exothermic, Endothermic, Acid, Base, Synthesis, Decomposition, Single Displacement, Double Displacement, Limiting Reagent, Excess Reagent, Concentration, Solubility Rules, Arrhenius Theory, Brønsted-Lowry Theory, Neutralization, Titration

1. Write the balanced chemical equation, including states, for the word equations below:

a) Solid sodium and liquid water react to produce aqueous sodium hydroxide and hydrogen gas.
b) Aqueous sodium hydroxide and sulfuric acid react to produce aqueous sodium sulfate and water

c) Silver nitrate and calcium chloride react to form silver chloride and calcium nitrate
d) Nitrogen gas and hydrogen gas react to form liquid ammonia
e) Potassium chlorate decomposes into potassium chloride and oxygen gas
2. Complete the following reactions by predicting products, and convert to balanced chemical equations, including states.

a) Lithium phosphate + iron (III) nitrate → 
b) Magnesium + Copper (II) chloride → 
c) Bromine + Gold (I) Iodide → 
d) Nitrogen + Bromine → 
e) Carbon dioxide + Water → 
f) Sodium Sulfite →
3.  Write the total and net ionic equations for the reaction of lead (II) nitrate with sodium phosphate.

4. Describe three tests you could use to safely determine whether a clear liquid is an acid or a base and their outcomes.
5. What mass of sodium chloride is needed to make 225 mL of a 1.50 mol/L sodium chloride solution?

6. What volume of 3.4 mol/L solution can be made from 160 mL of solution?

7. What is the molar concentration of 7.59 g of sulfuric acid in 8.00 L of water?

8. If 650 mL of magnesium hydroxide with a concentration of 1.5 mol/L is diluted to 850 mL, what is the new concentration?

9. How many moles of copper are needed to react with 2.50 moles of aluminum sulphate? 
10. Write the balanced chemical equation for the reaction of HCl in stomach acid with solid Al(OH)3 to form water and aqueous AlCl3.  How many grams of HCl react with 5.00 g of Al(OH)3?
11. Sodium and chlorine react to form sodium chloride.  If 12.5 g of sodium and 25.5 g of chlorine are available for reaction, determine the limiting and excess reagent, and the mass of sodium chloride produced.

12. A chemist wishes to react 175 mL of a 1.85 mol/L sodium phosphate solution with a 1.77 mol/L aluminum nitrate solution. What is the minimum volume of the aluminum nitrate solution needed to fully precipitate the solution?
13. If it takes 50 mL of 0.5 M KOH solution to completely neutralize 125 mL of sulfuric acid solution (H2SO4), what is the concentration of the H2SO4 solution?  
14. What is the pH of an acidic compound with a concentration of 2.5x10-4 mol/L?
Unit 5 Skills: Electrochemistry

Activity Series
GRADE 9 PHYSICS: Electric Circuit, Galvanic Cell, Battery, Voltage
1. Use your knowledge of the activity series to answer the following questions:

a) Why is copper more often used in plumbing than iron?
b) What happens when acid precipitation falls on a piece of magnesium versus a piece of silver?
