Honors Chemistry	Periodic Table/ Periodic Law	Assessment Study Guide
I.)  Periodic Table: an organized arrangement of elements that form a pattern in which the properties of elements repeat in a periodic way.
	
	A.) Periodicity:  The repetition of similar properties in chemical elements, as indicated 
by their positioning in the periodic table.

1. Groups: The vertical columns of the periodic table in which elements are grouped by their number of valance electrons; therefore, elements in the same group have similar behavior.

2. Periods: The horizontal rows of the periodic table in which elements are in order according to increasing atomic number.  Elements in the same row have their valance electrons in the same energy shell.

B.) Mendeleev: Considered the “Father of the Periodic Table,” he arranged the known elements in order of atomic mass and groups according to their behavior; he was able to predict the existence of elements that hadn’t yet been discovered.  

C.) Henry Mosely:  He took Mendeleev’s periodic table and arranged the elements in order of increasing atomic number; this seemed to fix some of the inconsistencies which existed at the time … this led to the modern periodic table and periodic law.

D.) Metals are found to the left of the “stair-step” and make up 75% of the elements on the periodic table.

E.) Nonmetals are found to the right of the “stair-step”

F.) Metalloids are found hugging the “stair-step” and share the properties of both metals and nonmetals

II.)  Periodic Law: The physical and chemical properties of the elements recur in a periodic way when arranged in order of increasing atomic number.

III.) Groups of the Periodic Table
	
A.) Alkali Metals: Group 1A, each of these metals have 1 valance electron in the s sub energy level; they are the most reactive metals on the periodic table; they are never found in nature by themselves (only found in compounds); they are very reactive with water- so much so, that they must be stored in oil or under argon gas atmosphere to keep them from moisture.

B.) Alkaline Earth Metals: Group 2A, each of these metals have 2 valance electron in the s sub energy level; they too are very reactive metals and are not found in nature alone; they get their name from the fact that when their oxides are added to water, they form basic (or alkaline) solutions.

C.) Transition Metals: Groups 3- 12; they form colorful compounds; they oxidize easily and are traditionally what we think of when we think of metals; they are uses commonly in alloys.

D.) Lanthanide Series: they belong to the inner- transition metals and are found in the 6th period of the periodic table, they belong to the f sub energy level and are known as rare- earth metals

E.) Actinide Series: they belong to the inner- transition metals and are found in the 7th period of the periodic table, they belong to the f sub energy level and are all radioactive; many of these elements were discovered during and after the World War II nuclear weapon/energy race.

F.) Halogens: Group 7A, each of these non-metals have 7 valance electrons found in the s and p sub energy levels; these are the most reactive non-metals and are mostly gases; they react easily to form compounds with most other elements on the periodic table.

G.) Noble Gases: Group 8A, each of these non-metals have full valance shells containing 8 electrons found in the s and p sub energy levels; they are un-reactive compounds (also called inert); they do not form compounds easily as they are the most stable elements on the periodic table; He, Ne, and Ar currently have no known compounds.




















IV.) Valance Electrons: These are the electrons found in the outer most energy level, so they are the furthest away from the nucleus; they are specifically responsible for reactivity and behavior in elements.
	
	A.) They are the only electrons that bond with other atoms to make compounds
	
	B.) This is what puts elements in the same group, for the representative elements:
		1A= 1 valance electron
		2A= 2 valance electrons
		3A= 3 valance electrons
		4A= 4 valance electrons
		5A= 5 valance electrons
		6A= 6 valance electrons
		7A= 7 valance electrons
		8A= 8 valance electrons

c.) You should be able to identify the number of valance electrons from the electron configuration.  They will be the electrons in the highest energy shell which means the outer energy level.
	
Example:  1s22s22p63s23p3 … there are 5 total electrons in the 3rd energy level= 5 valence electrons

V.) Trends of the periodic table:

	A.) Ionization Energy: The energy required to remove an electron from an atom.

	B.) Atomic Radius: essentially, the size of an atom.

	C.) Electron Affinity: The energy change that occurs when an atom receives an electron.

D.) Electronegativity: The ability of an atom to pull electrons towards itself in a bond.  Fluorine (F) is the most electronegative atom on the periodic table because of the combination of small size and high nuclear charge.

1. Metals are less electronegative than non-metals so they tend to lose their electrons in a chemical bond … “metals are losers!”

2. Non-metals are more electronegative than metals due to their high nuclear charge, so they tend to attract electrons easily in a chemical bond … “non-metals are greedy!”

E.) Reactivity: increases as you go down the groups of the periodic table because the valance electrons are getting farther from the nucleus and therefore more and more unstable.  
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