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Pure Substances ­ matter whose composition is constant and uniform
Ex. gold

Mixtures ­ impure substances
      ­ matter whose composition varies.

Heterogeneous Mixtures ­ are non­uniform and may have more than 
one phase.
Ex. cornflakes and milk

Homogeneous Mixtures ­ are uniform and consist of one phase 
Ex. salt water (solutions)

Atom ­ the smallest particle into which an element can be separated 
­ basic building blocks of matter

Elements ­ a substance made up of only one type of atom
         ­ cannot be separated into simpler substances by chemical 

    or physical means

Compounds ­ substances containing atoms of more than one 
element chemically combined in a definite fixed ratio
­ can be separated into simpler substances by chemical means

Molecule ­ a distinct particle made up of two or more atoms.
Ex. H2O (one molecule of water has two hydrogen atoms and one 
oxygen atom)
*does not have to be two different elements*
Ex. H2, O2, N2

It may be easier to think of it this way...

A molecule is formed when two or more atoms join together
chemically. 

A compound is a molecule that contains at least two different 
elements. 

All compounds are molecules but not all molecules are 
compounds.

Chemical Formula ­ a group of symbols representing the number and 
type of atoms and ions in a chemical substance.

Types of Matter
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Matter & Its Diversity

physical changes ­ are those in which no new substances are 
formed.

Ex. boiling ­ H2O(l) ­­> H2O(g)

chemical changes ­ are those in which a new substance is formed.
Ex. C + O2 ­­> CO2

 
chemical reaction

qualitative knowledge ­ describes changes in matter not involved 
with a measured quantity. Ex. color

quantitative knowledge ­ involves a measure of the amount of 
matter or the amount of change in a measurable property of 
matter.

­ involves a number (usually)
Ex. mass of magnesium is 1.2 g

empirical knowledge ­ observable information that can be measured.
Ex. dinosaurs did exist

theoretical knowledge ­ explains observations in terms of ideas. 
Ex. dinosaurs died 65 million years ago due to an asteroid 

strike.

 

COMPONENTS OF EXPERIMENTAL DESIGN
   Manipulated Variable (independent variable)
   ­ the property that is being changed

   Responding Variable (dependent variable)
   ­ the property that changes as a result of the change in the 
     manipulated variable.

   Controlled Variable 
   ­ a property that is kept constant.

Example:  How does sleep affect performance in school?

Sep 12­10:32 AM

• PROPERTIES USED TO DESCRIBE MATTER CAN BE CLASSIFIED AS 
EXTENSIVE OR INTENSIVE

• Extensive properties include:
• The mass of the object
• The volume of the object
• Depends on the amount of matter in a sample

Intensive properties include:
• Hardness
• Smoothness
• Depends on the type of matter in a sample
• Ex. All samples of pure gold have identical intensive properties 
because their chemical composition is identical.

Assignment p. 52   #20­27
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intensive property (IP) 

 extensive property (EP).

INTENSIVE PROPERTIES

Intensive properties are bulk properties, which means they do not depend on the 
amount of matter that is present.

Examples of intensive properties include:

Boiling point

Density

State of matter

Color

Melting point

Odor

Temperature

Refractive Index

Luster

Hardness

Ductility

Malleability

Intensive properties can be used to help identify a sample because these 
characteristics do not depend on the amount of sample, nor do they change 
according to conditions.

EXTENSIVE PROPERTIES

Extensive properties do depend on the amount of matter that is present. An 
extensive property is considered additive for subsystems. Examples of extensive 
properties include:

Volume

Mass

Size

Weight

Length

The ratio between two extensive properties is an intensive property. For example, 
mass and volume are extensive properties, but their ratio (density) is an intensive 
property of matter.

While extensive properties are great for describing a sample, they aren't very 
helpful identifying it because they can change according to sample size or 
conditions.

WAY TO TELL INTENSIVE AND EXTENSIVE PROPERTIES APART

One easy way to tell whether a physical property is intensive or extensive is to 
take two identical samples of a substance and put them together. If this doubles 
the property (e.g., twice the mass, twice as long), it's an extensive property. If the 
property is unchanged by altering the sample size, it's an intensive property.

https://quizlet.com/3970246/extensive­property­or­intensive­property­flash­cards/

Sep 4­6:49 PM

EXERCISE 

p. 52   #20­27 
P 55. # 28­34 

      

https://quizlet.com/3970246/extensive-property-or-intensive-property-flash-cards/
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Tuesday, Sept 12/17
• notes on matter
• correct homework
• continue with notes
• Assignment
• Wednesday ­ come to class for attendance­ 

Fred Fox presentation
• lunch help if required
• Thursday chapter 1 quiz

Feb 12­10:30 AM
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Chemistry 112

An Introduction to Chemistry



















What is Chemistry?

Chemistry is the study of the composition of matter and the changes that matter undergoes

Matter is anything that has mass and occupies space

Because living and nonliving things are made of matter, chemistry affects all aspects of life and most natural events 









Areas of Chemistry

Organic chemistry – the study of all chemicals containing carbon

Inorganic chemistry – the study of chemicals not containing carbon (mostly non-living)

Biochemistry – the study of processes that take place in living systems

Analytical chemistry – focuses on the composition of matter (water quality)

Physical chemistry – deals with the mechanism, the rate, and the energy transfer that occurs when matter undergoes change











Trivia

Chemistry is closely related to physics.



True or False?









Answer: True





Many of the concepts that help make sense of the physical world are the same concepts that help make sense of the chemical world













Trivia

In chemistry, the most important part of the atom is the ____________.



Possible Answer:	proton, neutron, 					electron









Answer: Electron





Although the proton and neutron help characteristically define an atom, it is the electron and the energy associated with it that gives the chemical properties of matter









Why study chemistry?

Studying chemistry helps make sense of the world around you

It is an explanation of everyday things

Why do some headache medicines work better than others?

Why do laundry detergents work better in hot water?

Why do leaves turn colour in the Fall?









Trivia

How much salt is in the average human body?

100g

250g

500g

1000g









Answer: Around 250g





The human body is about 0.4% sodium chloride which is most easily demonstrated when we sweat



The concentration of our sweat is equivalent to that of sea water









Trivia

How many pencils could be made from the amount of carbon, or graphite, found in the human body?



100

1000

10 000

100 000









Answer: 10 000





One of the elements found in highest supply in the human body is carbon, which is about 18% of its mass











The Periodic Table

Matter in its most pure form is an element

The periodic table is an essential tool in the study of chemistry

It is used everyday in chemistry class to help make sense of how things behave









Trivia

What is the most abundant element in the universe?



Hydrogen

Helium

Carbon

Nitrogen









Answer: hydrogen

Hydrogen makes up about 75% of all mass in the universe



Helium is second



Oxygen is third









Trivia

What is the only letter not to appear on the periodic table?



X

W

Y

J









Answer: J

W is tungsten



Xe is xenon



Y is yttrium



J isn’t taken….yet
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What is chemistry?

The study of the composition of matter and the changes it undergoes

Living and nonliving things contain matter

Chemistry affects all aspects of life and most of its natural events







So what is matter?

Classify the following as either matter or non-matter:

Air

Water

Light

Gold

Colour

Glass







Matter

Anything that contains mass and occupies space.



Why did the textbook include a photograph of leaves in a forest?





Areas of Chemistry

Organic chemistry – the study of all chemicals containing carbon

Inorganic chemistry – the study of chemicals not containing carbon (mostly non-living)

Biochemistry – the study of processes that take place in living systems

Analytical chemistry – focuses on the composition of matter (water quality)

Physical chemistry – deals with the mechanism, the rate, and the energy transfer that occurs when matter undergoes change







Pure and Applied Chemistry

Pure chemistry is the pursuit of chemical knowledge for its own sake

Applied chemistry focuses on practical application 

Pure research can lead to application but an application may be created before research is completed to explain how it works.

What does this mean?





Why study chemistry?





Chemistry can be useful in explaining the natural world, preparing people for career opportunities, and producing productive citizens.





What does chemistry have to do with the following?







The Natural World









Weather









The Chemistry of Humans









Chemistry Far and Wide

Chemists design materials to fit specific needs

There are two ways to see the world

Macroscopic is the world of objects that are large enough to see with the unaided eye

Microscopic needs the aid of a microscope in order to be seen



What does Figure 1.6 on page 12 represent?





Chemists play an essential role in finding ways to conserve energy, produce energy, and store energy.








Other ways in which chemistry is utilized/studied…

Medicine and technology

Agriculture

Environmental concerns

The universe



	Where do you see the most important advancements being made by chemists?
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Chapter One: Introduction to Chemistry


· a chemical is a substance that has definite proportion


· chemistry is the study of matter and its changes


· matter has many forms


· it is considered to be anything that has mass and takes up space


· mass is a measurement that relates to the amount of matter it contains


· the scientific method is used when studying chemistry


· it begins with observation

· qualitative data is collected (through observation)


· quantitative data may be recorded (quantities)


· based on the observations, a hypothesis will be stated to give a tentative explanation


· experiments are performed to test the hypothesis


· they have to be controlled 


· the variable that is changed, or tested, over the course of the experiment is called the independent variable

· changes that happen as a result of manipulating the independent variable is called the dependent variable


· independent variables can be controlled but not the dependent variable


· controls are used in experiments to test against the other results


· once the experiments are conducted, a conclusion can be made


· it is a judgment


· the hypothesis is supported or rejected


· if a hypothesis is supported by many experiments, a theory may be formulated


· when the results observations are continuously replicated, a law may be developed


SMART Notebook
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