Chapter 5 ‘Atoms and Bonding’
C5S1 ‘Atoms, Bonding, and the Periodic Table’
I. Valence Electrons and Bonding
a. Loosely held electrons in the most outer level
b. These electrons help to determine the properties of the element
c. Electron Dot Diagram
i. Diagram showing the valance electron from 1-8
d. Chemical Bonds and Stability
i. Atoms that are stable (less likely to react) have their outer level of electrons full
ii. Atoms react to make themselves more stable
iii. Reactive elements will lose or gain electrons to become more stable
iv. A chemical bond is the force of attraction that holds two atoms together
e. Chemical Bonds and Chemical Reactions
i. Electrons can be lost or gained, OR they can be shared
ii. In either case, a chemical reaction must take place
iii. The periodic table can help you to predict the reactivity of  different elements
II. How the Periodic Table Works
· Organized by the # of protons (atomic #) and gives information about the # of electron in the atom
a. Relating Periods and Groups
i. As the atomic # increase, so does the number of electrons
ii. A period ends when the valance electrons reaches 8 or 18 or 32
iii. All groups will have the same number of electron in their valence level
b. Noble Gases
i. Group 18 elements have the outer shell filled
ii. These elements do not react with other elements and are very stable
c. Reactive Nonmetals and Metals
i. The halogen (group #17) have 7 valence electrons and will react with atoms who want to give up 1 electron the alkali metals(group #1) 
d. Other Metals
i. Metals decrease their reactivity as one moves right on the period table
ii. In groups 1 and 2, as one goes down the period table, the reactivity gets greater
e. Other Nonmetals
i. Most are gases at room temperature
ii. All nonmetals have 4 or more valence electrons 
iii. Fluorine is the most reactive element known
f. Metalloids
i. Have 3 to 6 valence electrons
ii. These elements can lose or share electrons, so they behave like metals and non metals
g. Hydrogen
i. Even though in Group 1, hydrogen is considered a non metal 
ii. It is reactive but hydrogen’s properties are much different than the other elements in Group #1
C5S2 ‘Ionic Bonds’
I. Ions and Ionic Bonds
· Atoms with 5,6, or 7 valence electrons become more stable when this # increases closer to 8
· Atoms with 1,2, or 3 valence electrons become more stable when they decrease the # 
a. How Ions Form
i. Ion- an atom or group of atoms with a charge
ii. Atoms with more protons than electrons are positive and vice versa
b. Polyatomic Ions 
i. Ions made of more than one atom
ii. The prefix poly- means many
c. Ionic Bonds
i. When two or more charged atoms (ions) are attracted to each other
ii. Positives are attracted to the negatives
iii. Ionic bonds form ionic compounds
II. Chemical Formulas and Names
a. Combination of symbols that show the ratio of the elements
b. Formulas of Ionic Compounds
i. Ionic compounds occur when charged atoms combine and become neutral compounds
ii. Subscript- tells you the ratio of the element within a compound
1. If no subscript, 1 is understood
c. Naming Ionic Compounds
i. + ion comes first, followed by the negative ion
III. Properties of Compounds
a. Hard, brittle with high melting points
b. These compounds also conduct electricity
c. Ionic Crystals
i. Ions form an orderly, 3-dimension arrangement known as a crystal
d. High Melting Points
i. Ionic compounds are strong, it takes  a lot of energy to break them
ii. All ionic compounds are solids at room temperature
e. Electrical Conductivity
i. When dissolved in water, ionic bonds are broken
ii. Free electrons are moving about and the solution can conduct electricity
iii. Since solid crystals are packed so tightly, the particles cannot move, so there is no current
C5S3 ‘Covalent Bonds’
I. How Covalent Bonds Form
· Atoms can become more stable when they share electrons (covalent bonds)
a. Electron Sharing
i. All non metals  bond together by sharing electrons
ii. By sharing electrons, each atom has a stable set of 8
iii. Molecule- a neutral group of atoms joined by a covalent bond
b. How Many Bonds?
i. The # of electrons needed is determined by the valance electrons in the atom
c. Double Bonds and Triple Bonds
i. Double- when two pairs of electrons are shared 
ii. Triple- when three pairs of electrons are shared
II. Molecular Compounds
· A compound that is composed of molecules
a. Low Melting and Boiling Points
i. Forces between molecules are much weaker
ii. Less heat is needed to separate the molecular compounds
b. Poor Conductivity
i. There are no charged particles, so they are poor conductors of heat and electricity
ii. These compounds make great insulators
III. Unequal Sharing of Electrons
· Slightly charged molecular compounds due to more pulling of the electrons by one of the atoms
C5S4 ‘Bonding of Metals’
I. Metals and Alloys 
· A mixture of two or more elements that has the properties of metal
· Stronger and less likely to react with the air (rust)
a. Physical Properties
i. Depends on how metals are mixed to determine the physical properties
b. Chemical Properties
i. Rusting is a problem unless a metal is an alloy
ii. Ex. Iron is used to made the alloy steel
c. Metallic Bonding
i. They usually lose an electron (become positively charged)
ii. The particles of metals are very closely bonded
iii. The bonding comes from the + metal ion and its attraction with the electrons around it
d. Metallic Properties
i. Iron conducts heat so heat is taken away from your hand quicker
ii. Change in Shape
1. Most metals can be shaped easily without breaking
2. This is due to the positive ions which are attracted to electrons all around
3. Because of ions, metals are malleable and ductile as well
iii. Electrical Conductivity
1. Electrons move free in metals- makes for good conductors
iv. Luster
1. Luster or light is reflected is due to the valance electrons
2. Electrons absorb the light and release it again
v. Heat Conductivity
1. Heat travels quickly through metal due to valance electrons transmitting heat from one atom of the metal to another
