
 

Matter can be described by its physical properties  (properties of matter which can be perceived or observed without 

changing the chemical identity of the sample): 

 

Matter can also be described by its chemical properties  (properties of matter that may only be observed and measured 

by performing a chemical change or chemical reaction): 

 

CHANGES IN MATTER 

 

 

 

 

 



Unit 2 Review (Atoms and the Periodic Table) 

 

 

 

 
Matter can be classified as:  

 Elements  
 Compounds  
 Mixtures  



 
The atoms of any element are alike but are different from atoms of other elements.  
 
Compounds consist of two or more elements that are chemically combined in a fixed ratio.  
 
Mixtures also consist of two or more substances, but the substances are not chemically combined.  

Heterogeneous Mixture- A mixture in which substances are not evenly mixed 
Homogeneous Mixture- A mixture in which two or more substances are mixed evenly on the atomic level but not 
bonded together 

 
How can you determine whether a substance is an element, compound or mixture?  

 An element contains just one type of atom  
 A compound contains two or more types of atom joined together  
 A mixture contains two or more different substances that are not joined together  
 The different substances in a mixture can be elements or compounds  

 
 
John Dalton, a scientist, is known for his “Atomic Theory”. Here are Dalton’s main conclusions which still hold true 
until today:  

 Atoms can’t be broken into smaller pieces. Atoms are indivisible.  
 In any element, all the atoms are exactly alike.  
 Atoms of different elements are different.  
 Atoms of two or more elements can combine to form compounds  

 Atoms of each element have a unique mass.  
 The masses of the elements in a compound are always in a constant ratio  

 

 

Chemical symbols are abbreviations used to represent over 100 known elements. Chemical symbols use one or 
two letters. The first letter is always capitalized and the second, if there is one, is always lowercase. Usually 
these are the first two letters of the element's name but this is not always possible, because it would sometimes 
cause the same letter(s) to be used more than once.  
 
 
Molecules- a group of atoms bonded together, representing the smallest fundamental unit of a 
chemical compound that can take part in a chemical reaction (ex. Water has a molecular formula of 
H2O.) 
 



ORGANIZATION OF PERIODIC TABLE  
 
The Russian scientist Dmitri Mendeleev discovered a set of patterns in the properties of the elements. He noticed that a 
pattern of properties appeared when he arranged the elements in order of increasing atomic mass. The atomic mass of 
an element is the average mass of all the isotopes of that element. After protons were discovered, elements were 
rearranged according to atomic number.  
 
-The atomic number of an element is the number of protons in each atom of that element 
-The elements in the periodic table are arranged by increasing atomic number 
-The number of valence electrons increases from left to right across each period 
 
 
The Periodic Table: The periodic table is a chart of the elements arranged into rows (left to right) called periods and 
columns called groups (up and down) according to their physical and chemical properties.  Elements in each group have 
similar characteristics. 

 

 
All of the rows read left to right. Each row is called a period. All of the elements in a period have the same number of 
atomic orbitals. For example, every element in the top row (the first period) has one orbital for its electrons. 

 

 
Each column is called a group or family. The elements in each group have the same number of electrons in the outer 
orbital. Those outer electrons are also called valence electrons. They are the electrons involved in chemical bonds with 
other elements.  
 

 

The family name of a group is typically the name of the first element in the column. Elements in each group have 
similar characteristics. 

 

 



Patterns in Properties of Metals 

Recall that the properties of elements follow repeating patterns across the periods of the periodic table. In general, 
elements increase in metallic properties such as luster, malleability, and electrical conductivity from right to left across 
a period. 

 

Each element is placed in a specific location because of its atomic structure. The periodic table has rows (left to right) 
and columns (up and down). Each row and column has specific characteristics. All of the rows read left to right.  

Each row is called a period. All of the elements in a period have the same number of atomic orbitals. For example, 
every element in the top row (the first period) has one orbital for its electrons. 

 

Hydrogen (H) and helium (He) are special elements. Hydrogen can have the electron traits of two groups: one and 
seven. Helium (He) is different from all of the other elements. It is very stable with only two electrons in its outer 
orbital (valence shell). Even though it only has two, it is still grouped with the noble gases that have eight electrons in 
their outermost orbitals. The noble gases and helium are all "happy," because their valence shell is full.  
 

Modified Source: http://www.chem4kids.com/files/elem_pertable.html  



 

Atomic Number = number of protons or number of electrons  
 
Atomic Mass = Atomic Number/Number of Protons/Number of Electrons – Number of Neutrons  
 
Elements of the periodic table are grouped as metals, metalloids or semimetals, and nonmetals. The metalloids 
separate the metals and nonmetals on a periodic table. Also, many periodic table have a stair-step line on the 
table identifying the element groups. The line begins at boron (B) and extends down to polonium (Po). Elements to 
the left of the line are considered metals. Elements just to the right of the line exhibit properties of both metals 
and nonmetals and are termed metalloids or semimetals.  
 

Elements to the far right of the periodic table are nonmetals. The exception is hydrogen (H), the first element on 
the periodic table. At ordinary temperatures and pressures, hydrogen behaves as a nonmetal. 

 

 

Properties of Metals  
 

Properties of Metalloids or 
Semimetals 

Properties of Nonmetals  
 

 usually solid at room 
temperature (mercury is an 
exception)  

 high luster (shiny)  
 metallic appearance  
 good conductors of heat and 

electricity  
 malleable (can be bent and 

pounded into thin sheets)  
 ductile (can be drawn into wire)  

 
 dull or shiny  
 usually conduct heat and 

electricity, though not as well as 
metals  

 often make good 
semiconductors  

 often ductile  
 often malleable  

 

 dull appearance  
 usually brittle  
 poor conductors of heat and 

electricity  
 

 



 



 
 

 



Compounds can be classified in several ways, including:  
 acids, bases, salts  
 inorganic and organic compounds.  

 
ACIDS AND BASES  
pH is the hydrogen ion concentration in a water-based solution. The pH scale measures how acidic  
or basic a substance is. It ranges from 0 to 14. A pH of 7 is neutral. A pH less than 7 is acidic, and a  
pH greater than 7 is basic. 

 

 

  


