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Atoms 

 Atoms are made of three subatomic particles. 
o Protons are positively charged and in the nucleus. 
o Neutrons are neutral and in the nucleus. 
o Electrons are negatively charged and surround the nucleus. 

 Electrons are grouped in shells or energy levels 
 Electrons in the outermost energy level are called valence electrons. 
 An atom can gain, share or lose electrons in the valence energy level. 

 The number of proton in an atom gives it its atomic number. 
 The atomic mass is equal to the proton and neutrons in an atom. Electrons contribute very 
little to the atomic mass. 

 
Periodic Chart 
 Elements are organized by atomic number into the periodic chart. 
 The rows of the periodic chart are called periods.  

o Elements in the same period have the same number of energy levels. 
 The columns of the periodic chart are called columns. 

o Elements in the same column share similar properties. 
 
Elements 
 An element is a pure substance that cannot be separated into simpler substances by physical or 
chemical means. 

 Each element can be identified by its unique set of characteristic properties. 
 Elements are also grouped into categories by the properties they share.  
 There are three major categories of elements: metals, nonmetals, and metalloids. 

o Metals are shiny, and they conduct heat energy and electric current. 
o Nonmetals do not conduct heat or electric current and solid nonmetals are dull in 

appearance.  



o Metalloids have properties of both metals and nonmetals. 
 
Compounds 
 A compound is a pure substance composed of two or more elements that are chemically 
combined.  

o A particle of a compound is a molecule.  
o Molecules of compounds are formed when atoms of two or more elements join 

together. 
o Elements join in a specific ratio according to their masses to form a compound. 

 Each compound has its own physical properties. 
o A compound has properties that differ from those of the elements that form it. 

 Some compounds can be broken down into their elements by chemical changes. Other 
compounds break down to form simpler compounds instead of elements. 

o The only way to break down a compound is through a chemical change. 
 
Mixtures 
 A mixture is a combination of two or more substances that are not chemically combined. 
 Each substance in a mixture has the same chemical makeup it had before the mixture formed. 
 Mixtures can be separated by physical means. 
 The components of a mixture do not need to be mixed in a definite ratio. 
 A solution is a mixture that appears to be a single substance. 

o  A solution is composed of particles of two or more substances that are distributed 
evenly among each other.  

o Solutions have the same appearance and properties throughout the mixture. 
o The process in which particles of substances separate and spread evenly 

throughout a mixture is known as dissolving.  
o In solutions, the solute is the substance that is dissolved. The solvent is the 

substance in which the solute is dissolved.  
o A solute must be soluble, or able to dissolve, in the solvent.  
o A substance that is insoluble, or unable to dissolve, forms a mixture that is not a 

solution. 
o Alloys are solid solutions of metals or nonmetals dissolved in metals. 
o The particles in solutions are so small that they never settle out. They also cannot 

be removed by filtering. In fact, the particles are so small that they don’t even 
scatter light. 

 A measure of the amount of solute dissolved in a solvent is concentration. 
o Concentration can be expressed in grams of solute per milliliter of solvent (g/mL). 
o Solutions can be described as being concentrated or dilute. 

 The solubility of a solute is the ability of the solute to dissolve in a solvent at a certain 
temperature. 

o The solubility of a solid substance changes with temperature. 
o Most solids are more soluble in liquids at higher temperatures.  
o Gases become less soluble in liquids as the temperature is raised. 

 A suspension is a mixture in which particles of a material are dispersed throughout a liquid or 
gas but are large enough that they settle out. 

o The particles in a suspension are large enough to scatter or block light. 



o The particles are also too large to stay mixed without being stirred or shaken. 
o A suspension can be separated by passing it through a filter. 

 A colloid is a mixture in which the particles are dispersed throughout but are not heavy 
enough to settle out. 

o The particles in a colloid are relatively small and are fairly well mixed. 
o The particles in a colloid are much smaller than the particles in a suspension.  
o The particles are large enough to scatter light. A colloid cannot be separated by 

filtration. 
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