
Matter: Properties and 
Changes

Properties of Matter



Substances

•  Review:

• Matter is anything that has _______ and takes 
up _________.

• Matter with uniform and unchanging 
composition is ________ _____________.

•  ie~ 

• What about H2O?



Sates of Matter
•  States of Matter

•  All matter that exists can be classified 
into one of _________ forms:

•  Each can be distinguished by the way it _____ a container.

•  Exception to rule: _______ (fourth state 
of matter).

•  Found in lightning bolts and stars.



States of Matter
•  Solid

•  Definite _______ and ___________.

•  Particles ________ packed.

•  Expands _______ when heated.



States of Matter
•  Liquid

•  _______ and has __________ volume.

•  Particles _______ held in place and packed 
_______ __________.

•  Able to _____ past one another.

•  Takes shape of container.

•  _________ when heated.



States of Matter
• Gas

•  Flows to ______ shape of container & fills 
____________ volume.

•  Expands to fill containers.

•  Particles are _____ ___ apart.

•  Easily _____________.



States of Matter
• Gases vs Vapor 

•  Do not mean the same thing!

•  Gas is a substance that is ____________ in the 
gaseous state at __________ temperature.

•  Vapor refers to __________ state of substance 
that is ________ or ________ at room 
temperature.

•  Helium? Neon? Steam?



Physical Properties of Matter

•  Characteristic that can be __________ or 
_________ without changing the ___________.

•  Also describe ______ substances.

• Why?

• What are some examples?



Physical Properties of Matter
a. Which property can most easily distinguish 

chlorine from the other gases.  

b. A colorless liquid boils at 40oC.  Is the substance 
water? Why or Why not?

c. Which of the  liquid substances has the highest 
melting point? The lowest melting point?

d. Which of the properties would be the most 
helpful in identifying and unknowns substance?



Physical Properties of Matter

•  Two Types

•  __________

•  __________ on the amount of substance present.

•  Examples include: 



Physical Properties of Matter

•  Two Types

•  _______

•  __________ on the _________ of substance present.

•  Examples include:.

•  Substances can be ___________ by intensive 
properties.

•  ie~ _________



Physical Properties of Matter

•  Two Types: Extensive vs Intensive



Chemical Properties of Matter

•  The ability of a substance to ___________ with 
or ________ into one or more other substances.

•  _____________ of substance changes.

•  Results from ___________ with other substances or 
addition of ____________ (thermal or electric).

•  Example: Iron = 



Chemical Properties of Matter

•  Each substance has its own _________ set of 
____________ and _____________ properties.

•  Copper: 



Matter: Properties and 
Changes

Chapter 3.2: Changes in Matter



Changes in Matter
•  Physical Change

•  Changes in __________ but not 
_______________.

•  Examples include:



Changes in Matter
•  Phase Change

•  ________ of matter from one state to another.

•  Depends on __________________ and 
_______________ of surroundings.

•  As temperature and pressure change, substances change 
from one phase to another. 

•  Example is the ________ ________:



Changes in Matter
•  Phase Change

•  _________ and ________ ________

•  The ___________ and ___________ at which a 
substance undergoes a _______ _______.

•  Intensive physical properties that can be used to 
identify unknown substances.



Changes in Matter
•  Chemical Change

• One or more substances changing into _____ 
__________.

•  aka~ ___________ __________

• New substances formed have different 
___________ and ___________. 



Changes in Matter
•  Chemical Reaction

•  Starting substances = _____________.

• New substances formed = ___________.



Changes in Matter
•  Chemical Reaction

•  Evidence includes a change in ___________.

•  ie~ spoiled food



Changes in Matter
•  Law of Conservation of Mass

• Mass is neither _________ nor ___________ 
during a _________ __________.

•  It is conserved.

• mass of ___________ = mass of ______________.

•  Although __________ _________ occur, 
_________ _______ remains __________.



Changes in Matter
•  Law of Conservation of Mass

• Mass is neither created nor destroyed during a 
chemical reaction.



Matter: Properties and 
Changes

Chapter 3.3: Mixtures of Matter



Changes in Matter
• Most everyday matter occurs as 

_________.

•  Combination of two or more _______ 
_____________.

•  Each pure substance retains its individual 
___________ ___________.

•  _____________ of mixtures is _____________. 



Changes in Matter
• Types of Mixtures

•  _____________________

• Mixture that _________ _______ blend smoothly.

•  ______________ is ________ uniform.

•  Substances remain _________.

•  Examples include: 



Changes in Matter
• Types of Mixtures

•  ____________________

•  Has _____________ composition throughout.

•  Always has __________ ___________.

•  Referred to as ________________.



Changes in Matter
•  Solutions

• Most familiar with liquid forms.

•  Examples include:

•  Solution systems can be solid, liquid, or gas.

•  Solid-solid solutions of ________ are known as 
________.

•  Examples include: 



Separating Mixtures
•  Important to be able to separate mixtures 

to understand nature of matter. 

•  Use _________ processes to separate 
mixtures based on _________ properties.

•  ie~ 



Separating Mixtures
•  Filtration

•  Separates ___________ mixtures composed of 
_______ and ________.

•  Uses a ________ ________. 



Separating Mixtures
• Distillation

•  Used to separate most _____________ mixtures.

•  Based on differences in ___________ points.



Separating Mixtures
•  Crystallization

•  Results in the formation of _______ _______ 
particles of a substance.

•  Solid particles come from __________ containing 
___________ substance.

•  Solids are highly pure

•  Example:



Separating Mixtures
•  Sublimation

•  _________ changes to __________ without going 
through __________ phase.

•  Used to separate one solid that sublimates from one 
that does not.



Separating Mixtures
•  Chromatography

•  Separates components of a ________ mixture 
(_________ phase) based on ability of each to 
________ across another _________ 
(___________ phase).

•  Components flow through stationary phase at different 
speeds.



Matter: Properties and 
Changes

Chapter 3.4: Elements and Compounds



Elements & Compounds

• Matter can take many different forms.

•  All matter can be broken down into basic ________ 
_______ called __________.

•  Element is a ______ ________ that ________ 
be ___________ into simpler substances by 
__________ or __________ means.

•  _____ natural elements

•  Several others that have been developed



Elements & Compounds

•  Elements have ______ chemical ______ & 
_______.

• Names consist of _______ letters.

•  First always _____________; rest are _____________.

•  92 natural elements not __________ distributed.

• H2: 

• O2, H2, C:

•  Under normal conditions, elements can be found in each 
type of _________. 



Elements & Compounds

•  Elements organized into a _________ ________.

•  Based on ___________ and ___________

•  Rows = ________

•  Columns = ________ / __________

•  Elements in same group have similar _________ and 
_____________ properties.



Elements & Compounds

•  Compounds made up of two or more different 
__________ that are ____________ combined.

• Most ________ in the universe exists as compounds.

•  10 _____ known; ~ 100,000 developed ____ _____.

•  Chemical formulas of compounds

•  Composed of chemical ________ and 
____________.

•  Subscripts indicate _____________ of elements in each 
compound.



Elements & Compounds

•  Compounds can be broken down into ________ 
elements by ____________ means.

•  Compounds generally _____ _________ than 
individual elements.

•  Requires ______ (ie~ heat or electricity).

•  ___________ is breakdown of ____.



Properties of Compounds

•  Properties of a compound are ___________ 
from those of the individual elements.

•  ie~ H2O 



Properties of Compounds

•  Properties of a compound are different from those 
of the individual elements. 



• Organization of Matter

•  Pure substances & mixtures.

•  Separation??? 

Properties of Compounds



Law of Definite Proportions

•  Elements in compounds combine in ___________ 
proportions by ___________.

•  Law of Definite Proportions = Compound is 
composed of same ___________ in the same 
___________ by ___________.

•  Mass of the _____________ = _______ of 
masses of ____________ that make up the 
compound.



Law of Definite Proportions

•  Amounts of elements in a compound can be 
expressed as ___________ by mass.

•  Ratio of the mass of each ________ to the total 
mass of the _______________.



Law of Definite Proportions

•  Amounts of elements in a compound can be 
expressed as percent by mass.

•  Ratio of the mass of each element to the total mass of the 
compound.


