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 SEQ CHAPTER \h \r 1
SCIENCE NOTES: CHEMISTRY
Chemistry is the study of matter.  

A property is a characteristic. 

Matter can be described using observable properties. These are things you can:

· see
- example: _______________________________________________________
· feel
- example: _______________________________________________________
· hear
- example: _______________________________________________________
· taste
- example: _______________________________________________________
· smell
- example: _______________________________________________________ 

Matter can also be described using measurable properties.  Examples of these are: 

· size

- example: _________________________________________________
· mass 

- example: _________________________________________________
· volume
- example: _________________________________________________
· temperature
- example: _________________________________________________  

All matter is made of molecules.  Molecules are made of atoms.



Matter is anything that has mass (how much matter there is) and volume (how much space it occupies).

Mass of an object is a measure of the amount of matter in the object (how much there is).  An object’s mass stays constant everywhere in the universe.

Units for Measuring Mass:
Mass of large objects - kilograms

· example: _______________________________________________________
· example: _______________________________________________________

Mass of small objects - grams


- example: _______________________________________________________

- example: _______________________________________________________
Mass of smaller objects - centigrams


- example: _______________________________________________________
Mass of even small objects - milligrams


- example: _______________________________________________________
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	Prefix
	kilo
	
	centi
	milli

	Multiple
	1000
	
	1/100
	1/1000

	Length
	kilometre (km)
	metre (m)
	centimetre (cm)
	millimetre (mm)

	Mass
	kilogram (kg)
	gram (g)
	centigram (cg)
	milligram (mg)

	Volume
	
	litre (L)
	
	millilitre (mL)



Measurement
Direct Measurement - place object on a scale or balance, adjust and read the measurement.

Indirect Measurement – weigh the empty container used to “hold” the object/matter on the scale.  Next, weigh the container with the object/matter in it.  Finally, subtract the weight of the empty container from the weight of the container with the object/matter.

mass = (mass of container + object) - mass of container
Matter that uses direct measurement:

- example: _______________________________________________________
- example: _______________________________________________________
Matter that uses indirect measurement:

- example: _______________________________________________________
- example: _______________________________________________________
volume = a measurement of the amount of space that is occupied by an object/matter.

Volume of liquid is measured in a graduated cylinder (tall, narrow, cylindrical container with numbers on the side representing litres or millilitres).



illustration:
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meniscus = curved surface of liquid in a container; especially noticeable at the edges where it curves upwards.



illustration:
reading volume = the container holding the liquid is at eye level.  Read the measurement at the bottom of the curve where it touches the side of the container.



illustration:
volume of a rectangular solid uses the following formula:


volume = length x width x height
If you measure in centimetres the answer is in cubic centimetres. (cm​3)

If you measure in metres the answer is in cubic metres. (m3)

Volume of solids are usually measured in cubic centimetres.

Volume of liquids are usually measured in millilitres.

1 cubic centimetre is the same as 1 millilitre.



illustration:
cubic centimeter




millilitre
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1000 cubic centimetres is the same as 1litre.

Measuring an irregular (shaped) solid - partially fill a container with water and read the millilitres.  Place the solid into the container with the water and read the millilitres, then subtract the first reading from the second.  The total is the volume in millillitres.


Volume of solid = (volume of solid + water) - volume of water 



illustration:
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Particle Model
“Building Block of Matter”

1.
All matter is made of tiny particles.

2.
The particles of matter are always moving.

3.
The particles have space in between them.

4.
Adding heat to matter makes the particles move faster.
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Stages of Matter
Solid: Fixed shape and fixed volume


melt - process of solid to liquid


freeze - process of liquid to solid

Liquid: no fixed shape (determined by the container) and fixed volume


evaporation - process of liquid to gas


condensation - process of gas to liquid

Gas: no fixed shape and no fixed volume (volume determined by size and shape of container)

sublimation - process of solid to gas (enough energy present for particles to break away with enough space in between them to become gas)

Physical and Chemical Change
Physical Change: The substance remains the same, even though its form or state may change.  
- example: _______________________________________________________
- example: _______________________________________________________
Chemical Change: original substance is changed into one or more different substances with different properties.  examples:
- example: _______________________________________________________
- example: _______________________________________________________


Signs which may determine if the change is chemical:

1.  A new colour appears

2.  Heat, light, or sound is given off

3.  Bubbles of gas are formed (may be an odour)

4.  A solid material forms in a liquid

5.  The change is difficult or impossible to reverse
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Reversible Change: the change can be reversed. 
-  example: _______________________________________________________
                   _______________________________________________________

-  example: _______________________________________________________
                   _______________________________________________________
Non-reversible Change: the change cannot be reversed and the new substance(s) remain. 
-  example: _______________________________________________________

                   _______________________________________________________

-  example: _______________________________________________________

                   _______________________________________________________

Pure Substances and Mixtures


Pure Substance: a pure substance contains only one type of particle (atom).  It is rare to find pure substances in nature (they are made pure by people through refining). All samples of a pure substance have the same properties, no matter what size the sample is or where in the world it is found.

example:  water, sugar, aluminum foil (in nature – diamonds)

Mixture: contains two or more pure substances.  Almost all natural and manufactured products in the world are mixtures of pure substances.  It can be a combination of solids, liquids, and gases.

example:  soft drinks, bread, 

Elements and Compounds

Pure Substances are classified as elements and compounds.  
Elements: are pure substances that cannot be broken down into any other pure substance.  They can be found as a gas, liquid or solid. They are made of one type of particle (atom).  These can be found on the Periodic Table.
-  example: _______________________________________________________

-  example: _______________________________________________________

Some are considered safe while others, such as sodium and chlorine, are explosive or poisonous.
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Compounds: are pure substances that are made of two or more different elements. Two or more elements have combined to made a new pure substance. They are made of two or more types of particles. 
-  example: _______________________________________________________

-  example: _______________________________________________________

Mixtures
Mechanical Mixture: two or more different parts can be seen with the unaided eye.

-  example: _______________________________________________________

                   _______________________________________________________

Suspension: cloudy mixture with clumps of a solid or droplets of a liquid scattered throughout it.  The parts can separate if not mixed.

-  example: _______________________________________________________

                   _______________________________________________________

Emulsion: a suspension which is treated to stop the parts from separating.

-  example: _______________________________________________________

                   _______________________________________________________

Solution: a mixture that appears to be only one substance

-  example: _______________________________________________________

                   _______________________________________________________


MATTER
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Concentration: is the amount of a substance dissolved in a solution.

-  example: _______________________________________________________

                   _______________________________________________________

Diluted: is a low concentration of substance added to another substance.

-  example: _______________________________________________________

                  _______________________________________________________

Soluble: means the substance can be dissolved.

-  example: _______________________________________________________

                  _______________________________________________________

Insoluble: means the substance cannot be dissolved.

-  example: _______________________________________________________

                  _______________________________________________________

Saturated: is when no more of a substance can be added and dissolved in another substance.

-  example: _______________________________________________________

                  _______________________________________________________

Unsaturated: is when more of a substance can still be added and dissolved in another substance.

-  example: _______________________________________________________

                  _______________________________________________________

Solubility: is determined by the temperature.

-  example: _______________________________________________________

                  _______________________________________________________

Additional Notes of Interest:

Elements are pure substances that cannot be broken down into any other substances.  An element is a substance made up of just one type of particle. For instance, iron is an element because it contains only iron particles.  

-  example: _______________________________________________________

                  _______________________________________________________

Compounds are pure substances that are made up of two or more different elements.  A compound is a substance made up of different elements joined together in one particle. Therefore, compounds contain more than one type of particle.  

-  example: _______________________________________________________

                  _______________________________________________________
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