5.5 Elements and the Periodic Table
The Periodic Table

Elements are organized in 4 ways:

(1) 
Atomic Number - the # of protons in each atom of that element.  


Ex.  
Hydrogen (H) has 1 proton therefore its atomic number is 1. 



Carbon (C) has 6 protons so its atomic number is 6. 

(2) 
Metallic and Non-Metallic - elements to the left of the staircase line are metals. Those to the right are non-metals. 

Elements that are on this staircase may have properties of both and are called metalloids. 

Elements in the bottom 2 rows of the table are all metals.  

75% of all elements are metals. 

Most show strength, hardness, durability, ductility and malleability.  Most metals are lustrous (ability to reflect light when polished) and many are good conductors of heat and electricity. 

Most metals are chemically reactive!  The non-metals are poor conductors of heat and electricity and are usually non-lustrous.

(3) 
Groups or Families - the vertical columns.  Each group has similar chemical properties. 

      
Group 1: The Alkali Metals - very reactive, soft silver colored metals that react violently with water.  

These metals are soft enough to cut with a knife and have low melting points.  Note: Hydrogen is not included in this group.  

     
Group 2: The Alkaline-Earth Metals - are light, reactive, react with air. Compared with alkali metals they are harder, melt at higher temperatures, and are somewhat less reactive.

NOTE:
 As we go down groups 1 & 2 the reactivity increases so K is more reactive than Na.  Francium is the most reactive metal.

Group 3 - 12: The Transition Elements - wide range of chemical & physical properties.

     
Group 13 - 15: The Representative Elements - Hydrogen is classified in this group.

     
Group 17: The Halogens - most reactive non-metals, they react with Hydrogen to create acidic solutions.  As we go down reactivity decreases.  Fluorine is the most reactive non-metal. 
     
Group 18: The Noble Gases - special because of their low reactivity, also called the inert gases.

     
The 2 Bottom rows in the table:   Lanthanides (rare earth metals) & Actinides
(4)      Periods - horizontal rows. The reactive properties change as you move from left to right across a row.  There are 7 periods!
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Elements and Atomic Structure

Atoms are composed of three types of subatomic particles: protons, neutrons, and electrons.
Protons are positively charged particles found in the nucleus of an atom

· the number of protons determines the element’s atomic number
· ex Carbon has 6 protons, its atomic number is 6

Neutrons are neutral particles found in the nucleus of an atom

· the number of protons plus the number of neutrons makes up the atomic mass
· ex Carbon has 6 protons and 6 neutrons, its atomic mass is 12

Electrons are negatively charged particles with almost no mass that “circle” the nucleus at different energy levels called orbits.

Bohr Diagrams – represent the arrangement of electrons in the various orbits of an atom.




1st orbit – 2 electrons




2nd orbit – 8 electrons




3rd orbit – 8 electrons

Most atoms have a neutral overall charge; this means that the number of protons (positively charged particles) equals the number of electrons (negatively charged particles).

The further away an electron is from the nucleus, the more likely the electron will be lost (chemical reaction).

If an atom has more protons than electrons it is said to be a positively charged ion.

If an atom has more electrons than protons it is said to be a negatively charged ion.

If an atom has the same number of electrons as protons it is neutral. 
