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Matter

Mass: A measure of the amount of 
matter.

-Volume: The amount of 3D space an 
object occupies

-All matter has volume
-Matter: Anything that has mass & 

takes up space.



Matter
-Main building blocks of matter are atoms and 

molecules
-Atoms & molecules make up elements & 

compounds
-Atoms are the smallest unit of an element that 

maintains chemical identity of the element
-Elements are a pure substance that cannot be 

broken down into simpler, stable substances 
& is made of one type of atom

-Elements combine chemically to form 
compounds



Matter

-Compounds are made from atoms of two 
or more elements & can be broken down 
into simpler stable substances

-Both elements & compounds are 
classified as pure substances

-Pure substances cannot be separated by 
physical means, every sample has the 
same characteristic properties, & every 
sample has exactly the same 
composition.



Substances

-A substance cannot be further broken 
down or purified by physical means.  A 
substance is matter of a particular kind.  

-Each substance has its own 
characteristic properties that are 
different from the set of properties of 
any other substance.



Characteristics of Substances

-Fixed composition
-Cannot be separated into simpler 

substances by physical methods 
(physical changes)

-Can only be changed in identity and 
properties by chemical methods

-Properties do not vary



Changes in Matter
- All matter, regardless of state, 

undergoes physical and chemical 
changes. 

-A physical change occurs when the 
substance changes state but does not 
change its chemical composition.  For 
example:  water freezing into ice, cutting 
a piece of wood into smaller pieces, etc

- Physical properties can observed or 
measured without changing the identity 
of the substance 



Changes in Matter
- A chemical change occurs when a substance 

changes into something new.  This occurs 
due to heating, chemical reaction, etc. 

-You can tell a chemical change has occurred if 
the density, melting point or freezing point of 
the original substance changes.  

-Many common signs of a chemical change can 
be seen (bubbles forming, mass changed, 
etc). 

-Chemical properties relates to a substance’s 
ability to undergo changes that transform it 
into different substances



Intensive and Extensive Properties

Characteristics of physical & chemical 
properties

-Extensive properties such as mass and 
volume do depend on the quantity of the 
sample.

-Intensive properties such as density, 
color, and boiling point do not depend 
on the size of the sample of matter and 
can be used to identify substances. 



States of Matter
-A change in the state of matter is a physical 

change of a substance from one substance to 
another

-Solids have a definite shape and volume
-Liquids have a definite volume but an indefinite 

shape
-Gases have neither a definite shape or volume
Plasma is a high temperature physical state of 

matter in which atoms lose most of their 
electrons, particles that make up atoms



Mixtures

-A mixture is the physical combination of 
2 or more substances

-It is important to understand that a 
mixture is not chemically combined

-Mixtures can be separated by physical 
means such as filtration, distillation, and 
chromatography

-Mixtures can be divided into 2 groups
Homogeneous mixtures
Heterogeneous mixtures



Types of Mixtures

-A homogeneous mixture has particles 
spread out evenly throughout the 
mixture. 

-They’re also called solutions.

-A heterogeneous mixture has particles 
unevenly distributed



Periodic Table
-All known elements are found on the periodic 

table
-The periodic table is an organization system for 

the elements
-They are placed in the table according to their 

family or period
-Families, AKA groups are the vertical columns 

of the table
-Elements in the same family have similar 

chemical properties



Periodic Table
-Periods are horizontal rows on the periodic 

table
-Elements in the same period have similar 

physical & chemical properties.
-Two sets of elements are placed below the 

main periodic table
-These are known as the lanthanide & actinide 

series
-Separation based on size of the periodic table



Periodic Table



Periodic Table



Types of Elements

-Periodic table is divided into two main 
sections: metals & nonmetals

-Metals are located on the left & center of 
the table

-Nonmetals are on the right side of the 
table



Metalloids

-Defined as an element having 
characteristics of both metals & 
nonmetals

-All are solids at room temperature
-They are not as malleable as metals & not 

as brittle as nonmetals
-They are known as semiconductors of 

electricity



Metals

-Properties of individual metals are 
diverse

-Tungsten has the highest melting point of 
any element

Group 1 metals are soft enough to cut 
with a knife

-Manganese & bismuth are brittle metals & 
iron & copper are malleable



Nonmetals

-These are elements defined as being poor 
conductors of heat & electricity

-Most are gases at room temperature
-Bromine is an exception since it’s a liquid 

at room temperature
-Solid nonmetals are carbon, phosphorus, 

selenium, sulfur, & iodine
-These metals are brittle



Noble Gases

-These are located in the last column of 
the table

-They’re unreactive & are gases at room 
temperature

-Neon, Argon, Krypton, & Xenon are used 
in lighting

Helium is used in balloons


