
States & Properties of Matter
Unit 1 - Topics 2 & 3



What do you think Chemistry is?

Tiny particles having unique characteristics

Characteristics determine properties

Properties allow practical uses



Particle Diagrams
A way to help visualize states of matter

UNIT 1 TOPIC 2 – STATES & PROPERTIES OF MATTER  
         

Chemistry: the study of the properties of matter & the changes it undergoes. 

 

Matter:  

 

States or Phases of Matter: solid, liquid, gas 

Properties and Changes can be physical or chemical 

 

Qualitative observation:   Quantitative observation: 

 
 

    SOLID      LIQUID      GAS 
 

 

 

 

 

 

 

 

 

 

 

 

Property or Characteristic SOLID LIQUID GAS 

Shape 

 

   

Volume 

 

   

Particle Movement 

 

   

Energy Content 

 

   

Distance Between 

Particles For Same 

Amount   

   

Attraction Between 

Particles  

   

Density  

 

   

 

EXPLAIN 

Melt

Freeze
Boil

Condense

Sublimation (solid to gas)

Deposition (gas to solid)



Properties Solids Liquids Gases

Particles Tightly packed Loosely packed Independent

Shape Fixed Not fixed Not fixed

Volume Fixed Fixed Not fixed

Forces Strongest Intermediate Weakest

Density High Low Very Low

Energy Low Intermediate High

States of Matter



Introduction to your Chemistry Reference Tables
UNIT 1 TOPIC 2 – STATES & PROPERTIES OF MATTER  
         

Determining Phases of Matter and STP 
 

Since all substances can exist in all 3 phases, 

chemists needed a “standard” for reference. 

This standard is called STANDARD 

TEMPERATURE & PRESSURE (STP) and 

is found on Reference Table A.  

 

LOOK at Table S to determine the state of an element at “Standard” Temperature. 

 
The following table is on page 58 in your textbook. 

Substance Color Melting Point (ºC) Boiling Point (ºC) 

Bromine Red-Brown -7 59 

Chlorine Green-yellow -101 -34 

Ethanol Colorless -117 78 

Mercury Silvery-white -39 357 

Neon colorless -249 -246 

Sulfur yellow 115 445 

*Water colorless 0 100 

 

            !MP"                              !BP"        . 

Description If temp is lower 

than the melting 

point, it has not 

melted yet. 

If temp is higher 

than the melting 

point, it has 

melted already. 

If temp is 

lower than the 

boiling point, 

it has not 

boiled yet. 

If temp is 

higher than the 

boiling point, 

it has boiled 

already. 

Resulting 

Phase 

Solid Liquid Liquid Gas 

 

1) Which colorless substance is a liquid at -30ºC? ________________________ 

2) Which colorless substance is a gas at 60 ºC?   ________________________ 

3) Which substance is a solid at 7 ºC?   ________________________ 

4) Which element is a liquid when mercury boils? ________________________ 

 

 

EXPLAIN 
Table A - Standard Temperature & Pressure (STP)

Can be used in tandem with Table S to determine states of matter of elements



STP - Practice
Substance Color Melting Point (˚C) Boiling Point (˚C)
Bromine Red-Brown -7 59
Chlorine Green-Yellow -101 -34
Ethanol Colorless -117 78
Mercury Silvery-White -39 357

Neon Colorless -249 -246
Sulfur Yellow 115 445
Water Colorless 0 100

1. Which colorless substance is a liquid at -30 ˚C? 
2. Which colorless substance is a gas at 60 ˚C? 
3. Which substance is a solid at 7 ˚C? 
4. Which element is a liquid when mercury boils?

Ethanol

Neon

Sulfur

Sulfur



Physical vs. Chemical Properties

-Can be determined without 

changing the substance 

-Density, color, hardness, state of 

matter (solid, liquid, gas), odor

Physical

-Can only be identified by a 

chemical change (new substance 

formed) 

-Fire, react, neutralize, combust

Chemical



Regents PracticeUNIT 1 TOPIC 2 – STATES & PROPERTIES OF MATTER  

REGENTS PRACTICE 

         

 

 

 
 

 
 

ELABORATE 
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ELABORATE 
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Mixtures
Topic 3 - Homogeneous vs. Heterogeneous



Vocabulary
Substance: 
• matter that has a uniform and definite composition. Sometimes they are pure 

substances. 
• Examples:  H2O, NaCl, Cu (Compounds & Elements)



Mixtures
Homogeneous: 
• pure substances distributed evenly throughout the mixture.  
• Uniformly blended 

• Examples:  gasoline, syrup, air



Mixtures
Heterogeneous: 
• substances that are not evenly mixed.  
• Non-uniformly blended. 

• Examples: sand & water, chocolate chip ice cream





Regents Practice

UNIT 1 TOPIC 3 – MIXTURES  

REGENTS PRACTICE 

         

 
 

 

 
 

 

 
 

 

 
 

 
 

ELABORATE 
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