
CHEMISTRY PRELIMINARY NOTES
MODULE 1 :PROPERTIES & STRUCTURE

1. Properties Of Matter 3

INQUIRY QUESTION: How do the properties of substances help us to classify and separate them?

States of Matter

Separation Techniques

Gravimetric Analysis

Naming Ionic and Covalent Compounds

Properties Of Metal, Metalloid & NonMetal

2. Atomic structure and atomic mass 6

INQUIRY QUESTION: Why are atoms of elements different from one another?

Atomic Theory

Bohr Model

Flame Test

Spectroscopy

Radioactivity

3. Periodicity 9

INQUIRY QUESTION: Are there patterns in the properties of elements?

Periodic Trends

4. Bonding 11

INQUIRY QUESTION: What binds atoms together in elements and compounds?

Electronegativity & Bonding

Lewis Electron Dot Diagrams

Shape of a Molecule

Common Ions

Allotropes

Intramolecular Forces / Chemical Structures

Intermolecular Forces

MODULE 2: INTRODUCTION TO QUANTITATIVE CHEMISTRY

1. Chemical Reactions and Stoichiometry 18

Inquiry question: What happens in chemical reactions?

Law of Conservation of Mass

Acid & Bases

2. Mole Concept 19

Inquiry question: How are measurements made in chemistry?

The Mole

3. Concentration and Molarity 20

Inquiry question: How are chemicals in solutions measured?

Concentration

4. Gas Laws 21

Inquiry question: How does the Ideal Gas Law relate to all other Gas Laws?

Gas Laws
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MODULE 3: REACTIVE CHEMISTRY

1. Chemical Reactions 24

Inquiry question: What are the products of a chemical reaction?

Physical & Chemical Changes

Reaction Types

Detoxifying Food

2. Predicting Reactions of Metals 25

Inquiry question: How is the reactivity of various metals predicted?

Electrochemistry

Metal Activity Series

Redox Reactions

Galvanic Cells

3. Rates of Reactions 29

Inquiry question: What affects the rate of a chemical reaction?

Rate of Reaction

MODULE 4: DRIVERS OF REACTION

1. Energy Changes in Chemical Reactions 31

Inquiry question: What energy changes occur in chemical reactions?

Enthalpy

Energy Changes

Molar Heat Of Solution

Molar Heat of Combustion

2. Enthalpy and Hess’s Law 34

Inquiry question: How much energy does it take to break, and how much is released when bonds are formed?

Bond Enthalpy

Photosynthesis

Cellular Respiration

Photosynthesis and Respiration
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Common Ions
- Binary ionic compounds

- Compounds with polyatomic ions

- Transition Metals

Case 1 : Binary Ionic Compounds

- Only two different types of elements

- Metal/cation

- Examples

- Mg2 + O2- → MgO

- Ca2+ + Cl- → CaCl2

Case 2 : Polyatomic Ions

- Groups of atoms combined together and have an overall charge

- Radicals - a group of atoms behaving as a unit in a number of compounds

Common radicals Symbol and Charge Common radicals Symbol and Charge

Hydroxide OH- Hypochlorite ClO-

Sulfate SO4
-2 Chlorite ClO2

-

Sulfite SO3
2- Chlorate ClO3

-

Nitrate NO3
- Perchlorate ClO4

-

Nitrite NO2
- Ammonia NH4

+

Phosphate PO4
3- Carbonate CO3

2-

Phosphite PO3
3- Permanganate MnO4

-

Elements with Multiple Valencies

- Transition metals can form ions with different charges

- Need to indicate the valency when naming compounds with Roman numerals

- Assume valency is 2+ when none is given (most common valency)

Metal Valency Metal Valency

Fe (Iron) +2 Pb (lead) +2

+3 +4

Cu (copper) +1 Cr (chromium) +2

+2 +3

Sn (tin) +2

+4
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Module 3 - Reactive Chemistry

1. Chemical Reactions
Inquiry question: What are the products of a chemical reaction?
SYLLABUS CONTENT:

- investigate a variety of reactions to identify possible indicators of a chemical change use
modelling to demonstrate

- the rearrangement of atoms to form new substances
- the conservation of atoms in a chemical reaction

- conduct investigations to predict and identify the products of a range of reactions, for
example:

- synthesis
- decomposition
- combustion
- precipitation
- acid/base reactions
- acid/carbonate reactions

Physical & Chemical Changes

Physical Change - change in which no new substances are formed

Chemical Change - change involving the breaking of chemical bonds and formation of new substances

- Indicators

- Evolution of Gas

- Colour Change

- Precipitate formation

Reaction Types
General Equations

- Synthesis: A + B → AB

- Decomposition: AB → A + B

- Displacement: AB + CD → AD + CB

Common Reactions

- Metal + Acid → Salt + Hydrogen Gas

- Acid + Base → Salt + Water

- Acid + Carbonate → Salt + Carbon Dioxide + Water

- Metal + Oxygen → Metal Oxide

- Metal + Water → Metal Hydroxide + Hydrogen Gas
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- ΔH°F = ΣiviΔH°F (product i) - ΣiviΔH°F (reactant i)

- In simpler words,  ΔH°F = (sum of enthalpy of formation of products) - (sum of enthalpy of formation

of reactants)

- v in the equation represents the coefficients of the equation

SYLLABUS CONTENT
- apply Hess’s Law to simple energy cycles and solve problems to quantify enthalpy changes

within reactions, including but not limited to:
- heat of combustion
- enthalpy changes involved in photosynthesis
- enthalpy changes involved in respiration

Case Study: Photosynthesis and Respiration
Photosynthesis

- A process where plants absorb UV light energy to convert carbon dioxide and water into high energy

carbohydrates

- 6CO2 (g) + 6H2O (l) → C6H12O6 (aq) + 6O2 (g) : ΔH > 0 → endothermic reaction

- It is an endothermic reaction

- It is a multi-step process where the pigment chlorophyll collects light energy and converts it into chemical

potential energy

Cellular Respiration

- A process where stored chemical energy in carbohydrates is made available to living organisms

- Reverse reaction of photosynthesis:

- C6H12O6 (aq) + 6O2 (g) + 6CO2 (g) + 6H2O (l) : ΔH < 0 → exothermic reaction

- Used to maintain living functions but most is dissipated as heat

Photosynthesis and Respiration

C6H12O6 (aq) + 6O2 (g) → 6CO2 (g) + 6H2O (l) ΔH°F = ?

- Steps to work out ΔH°F

1. Combustion

C6H12O6 (s) + 6O2 (g) → 6CO2 (g) + 6H2O (l) ΔH°1 = -2803 kJ/mol

2. Heat of solution

C6H12O6 (s) → C6H12O6 (aq) ΔH°2 = -11kJ/mol

3. Add steps 1 and 2 → respiration

C6H12O6 (aq) + 6O2 (g) → 6CO2 (g) + 6H2O (l) ΔH°F = -2803 kJ/mol + -11kJ/mol

= -2814 kJ/mol

- Standard enthalpy of formation: respiration

- C6H12O6 (aq) + 6O2 (g) → 6CO2 (g) + 6H2O (l) : ΔH°F = -2814 kJ/mol → exothermic reaction

- Standard enthalpy of formation: photosynthesis

- 6CO2 (g) + 6H2O (l) → C6H12O6 (aq) + 6O2 (g) : ΔH°F = +2814 kJ/mol → endothermic reaction

- The reactions for photosynthesis and respiration are complex so their enthalpy changes cannot be directly

measured

- The enthalpy changes can be predicted with Hess’ Law:

1. Use enthalpy of combustion and solution for solid glucose (obtained from calorimetry)

2. OR, use enthalpy of formation values to calculate standard enthalpy of formation
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