
I. How are elements organized?
A. So many elements gives rise to the need to organize.
B. Certain elements have similar properties.
C. Dmitri Mendeleev classified based on what he knew about elements.
 1. He put them in order of increasing atomic mass.
 2. He started a new row when he noticed similar properties.
 3. His table had gaps but he was able to predict the properties of those elements.
D. Mendeleev discovered The Periodic Law. 
        1. This says:  Properties of elements repeat periodically.
        2. Moseley saw that properties varied more accurately by atomic number, not atomic mass.
        3. Thus, the periodic table is organized by atomic number.

II. Parts of the Periodic Table
A. Groups: These are the columns of the periodic table
    1. Elements in the same group have similar properties
    2. Ways to label groups: 
          a. Letters “A” and “B” with numbers (1-8A and 1-8B)
            i. “A” groups are located in the s and p blocks
            ii. “B” groups are located in the d block.
         b. Numbers only (1-18) (more modern)
B. Periods: These are the rows of the periodic table
    1. Elements in the same period have the same number of energy levels.
    2. Way to label periods: 
          a. Numbers only: 1-7

III. Three General Categories of Elements
A. Metals (left of staircase)
        1. Have luster or shine
        2. Good conductors of heat and electricity
        3. Solid at room temperature (except mercury)
        4. Malleable – can be pounded into thin sheets
        5. Ductile – can be drawn into a wire.
B. Nonmetals (right of staircase)

1. Lacks luster; dull
2. Poor conductors
3. The solids are brittle - will break when pressure is applied.  Not malleable nor ductile 
4. Some are gases at room temperature (Bromine is a liquid)
5. Varied physical properties

C.  Semimetals (along the staircase except for Al and Po)
 1. Also called metalloids
 2. Have metallic AND nonmetallic properties.  
 3. Properties not predictable; different for different elements.
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IV. The Periodic Groups: More specific categories 
A. An element exists in a group because it has properties that are similar to those of the rest of the 

group.
B. Why?  Because elements in the same group have the same number of valence electrons 

(electrons on the outermost energy level).
    1. The  Number of valence electrons an element has is determined by the column it occupies 

(___A).
    2. An element can have up to eight valence electrons.
C. Group 1 or 1A – alkali metals
      1. Highly reactive and, thus, rarely found pure.
      2. Become softer and more reactive as you go down the group
      3. They all have one valence e-
D. Group 2 or 2A – alkaline earth metals
      1. Also highly reactive but not as much as Group 1.
      2. Harder, denser, stronger, higher melting point than alkali metals.
      3. They all have two valence electrons.
E. Transition metals (3-12 or 1B-8B)
     1. many are stable (that’s why they’re used for jewelry!)
     2. They have a variable amount of valence electrons.
F. Group 17 or 7A – halogens
     1. Most reactive nonmetals - less reactive as you go down.
     2. Boiling point increases as you go down.
     3. Combines easily with alkali metals (to form salts).
     4. They all have seven valence electrons.
G. Group 18 or 8A – noble gases
     1. All exist as gases (lowest boiling points).
     2. Very UNreactive!! 
     3. They all have eight valence electrons.
H. Lanthanides: 57-71 and Actinides: 89-103
     1. Most are radioactive
     2. Also known as inner transition metals.
     3. Many of them are man-made.

The Periodic Table: Let's Get Organized! - Chapter 6 &7



V. Periodic Trends
A. Atomic Radius: Distance from the center of nucleus to outermost e-.  
    1. As you go down the PT, the radius increases because you have more energy levels (farther).
    2. As you go to the right, the radius decreases because there are more protons to pull the 

 electrons closer. (PROTON PULLING POWER!) 
    3. Atomic radius increases as you go to the lower left corner of the periodic table.

B. Ionic Radius: size of ion which has either lost or gained electron  
    1. Gained electrons make the atom larger and lost electrons make the atom smaller.
    2. Elements in a group form ions of the same charge.

a. Metals lose electrons to form cations (positive ions)
b. Nonmetals gain electrons to form anions (negative ions)
c. Noble gases have no charge

     3. Ionic radius increases as you go towards the lower left of the periodic table.
     4. BUT, anions are always larger than cations.

Ionic Radius Periodic Table

C. Ionization Energy (IE): energy required to remove one of its e-.
   1. High IE means the atoms hold on to their e-         tightly.  
   2. Low IE means that they are likely to lose e-.
   3. IE increases as you go to the upper right of the periodic table.
   4. Electrons that are close to the nucleus causes the outermost electrons to be held less tightly 

(known as electron shielding).
D. Electronegativity (EN): ability to attract e- in a chemical bond.
   1. If an element needs an electron to have eight on the outside, it will have high EN.
   2. Thus, if the IE for an element is high (hard      to take away an electron), then its EN will be high 

as well.
   3. EN increases as you go to the upper right corner of the periodic table, just like IE.
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