

The Periodic Table 
· Memorize which elements are gases and Liquids at STP.

· Memorize which elements are diatomic molecules.
· Mendeleev first arranged the elements in his periodic table according to atomic mass.

· Mosley derived the modern periodic law stating that elements are a function of their periodic number, thus the modern periodic table is arranged by atomic number and not atomic mass.
A. Each element has a specific location on the periodic table, which indicates the elements physical and chemical properties 

1. Elements are arranged in the order of increasing atomic number from left to right across each horizontal row - a.k.a. period
2. Elements in each vertical column - a.k.a. family or group - all form compounds with similar chemical formulas and properties because they have the same number of valance electrons 

3. Physical properties include density, hardness, conductivity, malleability, ductility and solubility 

4. Chemical properties describe how an element behaves during a chemical reaction 

B. Elements can be classified as metals, nonmetals, metalloids or noble gases 

1. Metals – on the left of the stairs (not including Hydrogen)
a.) lose electrons to form positive ions (ionic radius is 

smaller than atomic radius)
b.) the greater the ability to lose electrons the more metallic character

c.) have low ionization energy and electronegativity
d.) are deformable - malleable and ductile
e.) good conductors of heat and electricity

f.) mostly solids at room temperature

2. Nonmetals – on the right of the stairs & Hydrogens
a.) gain electrons to form negative ions ionic radius is 

larger than atomic radius)
b.) the greater the ability to gain electrons the more non-metallic properties

c.) have high ionization energies and electronegativities
d.) are brittle

e.) are poor conductors of heat and electricity

f.) tend to be gases or solids at room temperature

3. Metalloids – on the stairs

a.) include the elements B, Si, Ge, As, Sb, and Te

(Al & Po are metals)
b.) have properties of both metals and nonmetals 

4. Noble Gases – last family on the right of the table

a.) very stable

b.) have complete valance shells

c.) unreactive

d.) gases at room temperature
e.) extist as Monatomic molecules 

C. Describe the nature of periods and groups of elements in the periodic table, including trends in atomic radius, ionic radius, electronegativity, ionization energy, metallic/ non-metallic properties and reactivity 

1. Atomic radius- 

a.) increases going down a family

b.) decreases going across a period

c.) factors include nuclear charge, distance between nucleus and outer electrons, and amount of shielding
2. Ionic radius – 

a.) Cations - positive ions are smaller than the parent atom and the greater the positive charge in a period the smaller the ionic size

b.) Anions - negative ions are larger than their parent atom and the greater the negative charge across a period the larger the ion

3. Electronegativity and ionization energy – 

a.)decreases as go down a family and increases across (L(R) a period

4. Metallic/ non-metallic properties –

a.) metallic properties increase as go down a family and to the left across a period

b.) non-metallic properties increase as go up a family and towards the right across a period

5. Reactivity –

a.) the reactivity of metals increases down a family and decreases to the right across the table

b.) the reactivity of non-metals decreases down a family and increases to the right across a period

c.) noble gases are mostly unreactive
e.) Fluorine is the most reactive non metal


D. Describe mass number of atoms 

1. The sum of the protons and neutrons in an atom is its mass number

2. The mass number indicated on the table is the weighted average of all naturally occurring isotopes of the element

E. Some elements exist as two or more forms in the same phase called allotropes which have different properties; include O and C 

F. Chemistry of selected elements 

1. Alkali metals – Group 1 elements; have silvery appearance; are soft; have low melting points; are too reactive to exist in nature as free elements


2. Alkaline earth metals – Group 2 elements; are denser, harder and stronger than alkali metals and have higher melting points; are too reactive to exist in nature as free elements

3. Transition metals – Groups 3 – 11 elements; are good conductors of electricity and have a high luster; less reactive than alkali and alkaline earth metals with palladium, platinum and gold amongst the least reactive of all the elements

4. Halogens – Group 17 elements; the most reactive of the non-metals; react with metals to form salts. Exist as diatomic molecules. Halogens exist in all three phases at STP


F – Gas  Cl – Gas   Br- Liquid  I - Solid
5. Metalloids - brittle solids with some properties of metals and some of non-metals; have an electrical conductivity intermediate of metals and non-metals
