Unit 1 – Atomic Structure & The Periodic Table

 Atomic Structure
· Nucleus – the center an atom contains the proton and neutron.  Most of the mass in an atom is in the nucleus.
· Protons – positively charged particles inside the nucleus of an atom.
· Neutrons – electrically neutral particle found in the nucleus of an atom
· Electrons – negatively charged sub-atomic particle which orbits the nucleus (electrons are found in various ‘energy levels’ surrounding a nucleus).   Valence Electrons are those found on the outermost energy level.
· Diameter of an atom = 10-10 m, Diameter of an electron =10-18 m, Diameter of a proton or neutron = 10-15 m

Atomic Theory

· Each element is composed of atoms





· All atoms of a given element are identical
· Atoms of different elements have different properties
· Compounds are formed when atoms of more than one element combine

 Comparing Atoms

· It is the # of protons (the atomic number) that distinguishes an atom of one element from another.
· Atomic Number - The atomic number is the number of protons an atom contains in its nucleus.
· Average Atomic mass is the average mass of all the known isotopes of the element
· Mass number is the number of protons and neutrons a nucleus contains.
· Isotopes are atoms of the same element that have different numbers of neutrons
· Isotope Notation: A symbol which details the particles for a specific isotope of an element (see pg 2 for example)
· Ions – an atom with an electrical charge (cation = positive and anion = negative)
· The Atomic Mass Unit (AMU) is defined as 1/12th the mass of a carbon-12 atom, or 1.66*10-24 g
Reading the periodic table

· Groups (families) of elements (vertical columns on the periodic table)
· Elements that are part of the same group behave in a chemically similar way.
· The chemical symbol is an abbreviation of the element’s name.

Periodic Law 

· Mendeleev’s principle of chemical periodicity is known as periodic law which states that when element are arranged according to their atomic numbers, elements with similar properties appear at regular intervals.

Organization of the Periodic Table

· Elements in each group of the periodic table have the same # of e- in their outer energy level (valence electrons).
· The e- in the outer shell are called valence e-.  Valence e- are found in the outermost shell of an atom and that determines the atom’s chemical properties.  Elements with the same number of valence e- react in similar ways.
· A column in the periodic table is called a group.  Elements in a group share chemical properties.
· A row on the periodic table is called a period.  Elements in a period have the same # of occupied energy levels.
· The periodic table provides information about each element such as: the atomic number, atomic symbol, name, average atomic mass, and electron configuration.

The Alkali Metals Make Up Group 1
· Elements in group 1 are called alkali metals – Li, Na, Rb, Cs, and Fr.
· All the alkali metals have a single valence e- making them very reactive.  Losing one e- makes alkali metals stable.
· Alkali metals are not found as pure elements but are found as compounds.
The Alkaline-Earth Metals Make Up Group 2

· The alkaline-earth metals are slightly less reactive than group 1 metals.
· The alkaline earth metals have two valence electrons and must lose both their valence electrons to become stable.

The Halogens, Group 17, Are Highly Reactive

· The halogens are the most reactive group of non-metal elements.  
· When halogens react, they gain one electron to become stable
· The halogens react with most metals.

The Noble Gases, Group 18, Are Extremely Un-reactive 
· The noble gas atoms have a full set of valence e- and do not (usually) form compounds with other elements.
Hydrogen is in a Class by Itself
· Hydrogen is the most common element in the universe.  75% of all atoms are Hydrogen.  Hydrogen is also the smallest element (1 proton)
Metals

· Metals are good conductors of energy.  Some metals are brittle, most metals are ductile, malleable, and shiny.
· An alloy is a mixture of two or more metals.  The properties of the alloy differ from the individual elements.
Transition Metals Occupy the Center of the Periodic Table (Group 3-12)

· A transition metal is one that can use the inner shell of electrons before using the outer shell of electrons to bond.  
· A transition metal may lose one, two, or three electrons depending on the element with which it reacts.

· Transition metals, in general, are less reactive than group 1 and 2 metals.

Metalloids

· Metalloids are elements that have some characteristics of metals and some characteristics of non-metals.  All metalloids are solid at room temperature.  Metalloids are semi-conductors of electricity.

Non-Metals

· Most non-metals are gases at room temperature (bromine is a liquid).  Non-metals are brittle.  Non-metals are poor conductors of heat and electricity.  Non-metals are found on the right side of the periodic table.

Periodic Trends 
· Atomic Radius – Increases from top to bottom of a group.  Decreases from left to right across a period.
· Ionization Energy – Decreases from top to bottom of a group.  Increases from left to right across a period.

· Electro negativity – Decreases from top to bottom of a group.  Increases from left to right across a period.

· Ionic Radius – Increases from top to bottom of a group.  Decreases from left to right across a period.

· Electron Affinity – Decreases from top to bottom of a group.  Increases from left to right across a period.

Atomic Structure - Atoms are composed of three primary particles: Protons, Neutrons and Electrons.
	Particle
	Symbol
	Location
	Relative Electrical Charge
	Approximate Relative Mass in (AMU)
	Actual Mass in Grams

	Electron
	e-
	Orbits the Nucleus
	-1
	0.00054348
	9.11*10-28

	Proton
	p+
	In the Nucleus
	+1
	1
	1.673*10-24

	Neutron
	n0
	In the Nucleus
	0
	1
	1.675*10-24


Bohr Model – depicts the nucleus (with protons & neutrons) and energy levels/shells with all electrons.  Only a certain number of electrons fit into each energy level/shell.  The outermost energy level/shell represents the valence electrons.







Isotope Notation Example (Below)(definition on pg 1)
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Lewis Structures (below): show the chemical sybmol and valence electrons.  
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