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Understandings: 

1. Explain that atoms of different elements can combine in certain ratios to form certain 

compounds. This leads to a new property from their component elements. 

- Elements are the single pure substance that is made of only one type of atom. There are 

114 accepted but 4 more that is discovered but still not accepted (they have a “u” in the 

beginning, standing for 1). So imagine all the combinations these elements can form.  

When two or more different elements combine they form a compound.  

When two or more elements combine covalently, they form a molecule.  

The compounds have different properties from the elements they are made up of. Na is 

dangerously reactive with water, Cl is toxic gas. Yet, when they combine we get salt that we 

eat every day.   

2. Explain mixture in chemical terms.  

- Mixture has no chemical combination! They are just physically at “the same place”. There 

are two characteristics of mixture: 

The components all retain the same chemical and physical properties whether they are in a 

mixture or in their pure form.  

The mixture is not in a fixed ratio like chemical compounds.   

3. State that mixtures are either homogeneous or heterogeneous.   

- Homogeneous mixtures are uniformly distributed. Air, salt in water, and alloys are all 

homogenous mixtures. So this tells us that in order for a mixture to be homogenous, all the 

components must be in the same state (gas, liquid/aqueous and solid) and also in the same 

phase! This means that they have to be in the same region of space.  

Heterogeneous mixtures are basically the opposite of homogeneous. It is a mixture of things 

that are distinguishable quite clearly. Examples would be water and oil, cereal and milk, etc. 

So in this case, the components may be in different state and in different phase.  

Applications and skills: 

1. Deduce the chemical equations when you have both reactants and products specified.  

- Chemical equations must always have a balanced equation. As long as the equation is 

balanced, it is a complete chemical equation.  

2. Apply state symbols (g), (l) and (s).  

- In order to apply these notions by just looking at molecules and elements, you must be 

exposed to many, many equations (which you will) together with some common sense. 
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3. Explanation of changes in physical properties and temperature, during changes of state.  

-  

First of all, know these 

terms. Only thing that is 

new is probably 

“deposition”, which is a 

direct conversion from 

gas to solid.  

Note also that 

evaporation is not the 

same thing as boiling. 

Evaporation can happen 

at temperatures lower 

than boiling point. 

Molecules on the surface 

can evaporate!  

 

 

 

Normally we see a graph like this when states of matter change, in our atmospheric pressure. 

A-B vibrations increase the 

temperature.  

B-C the vibrations are strong 

enough to break intermolecular 

bonds between them. Energy is 

only used to break the 

intermolecular bonds.  

C-D vibrations increase the 

temperature again. 

D-E the vibrations are strong 

enough to break the bonds 

between them. Energy is only used 

to break the intermolecular bonds.  

E-F It is a gas.  
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TOK: 

1. Chemical equations are the language of chemistry. How does the use of universal 

languages both help and hinder the pursuit of knowledge? 

2. Lavoisier’s discovery of oxygen, which overturned the phlogiston theory of combustion, 

is an example of a paradigm shift. How does scientific knowledge progress? 


