	Bonding

	Subject(s)/Course(s): Chemistry
Grade/Level: High School
	Suggested Time Frame: 2-3 weeks 

or   FORMCHECKBOX 
  Continuous  

	Essential Question

	1. How do the interaction of atoms affect the make-up of the world around you?




	Program of Studies

	STRUCTURE AND TRANSFORMATION OF MATTER

Enduring Knowledge – Understandings

Students will understand that
·  elements are able to form an almost limitless variety of chemical compounds by the sharing or exchange of their electrons. The rate at which these combinations occur is influenced by a number of variables. The compounds produced may vary tremendously in their physical and chemical properties
·  an enormous variety of biological, chemical and physical phenomena can be explained by changes in the arrangement and motion of atoms and molecules
Skills and Concepts

Students will

·  construct and/or interpret diagrams that illustrate ionic and covalent bonding
·  predict compound formation and bond type as either ionic or covalent
·  students will classify samples of matter from everyday life as being elements, compounds, or mixtures

·  investigate the role of intermolecular or intramolecular interactions on the physical properties (solubility, density, polarity, boiling/melting points) of compounds



	MOTIONS AND FORCES
Enduring Knowledge – Understandings

Students will understand that

·  electromagnetic forces acting within and between atoms are vastly stronger than the gravitational forces acting between the atoms.  At the atomic level, electric forces between oppositely charged electrons and protons pull the atoms and molecules together and thus are involved in all chemical reactions.  On a larger scale, these forces hold solid and liquid materials together and act between objects when they are in contact – as in sticking or sliding friction
Skills and Concepts

Students will

·  predict which forces would be predominant in a given system and explain

·  investigate the attraction and repulsion of electrical charges to predict the behavior of charged objects



	THE EARTH AND THE UNIVERSE
- No Items -

	UNITY AND DIVERSITY
- No Items - 

	BIOLOGICAL CHANGE
- No Items -

	ENERGY TRANSFORMATIONS
Enduring Knowledge - Understandings

Students will understand that

·  while the total amount of energy in the universe is constant, the amount that is available for useful transformations is always decreasing. Systems within the universe will cease to function once the energy differential becomes zero

	INTERDEPENDENCE
- No Items - 

	Core Content for Assessment

	SC-HS-4.6.1 
Students will:

·  explain the relationships and connections between matter, energy, living systems and the physical environment;

·  give examples of conservation of matter and energy
As matter and energy flow through different organizational levels (e.g., cells, organs, organisms, communities) and between living systems and the physical environment, chemical elements are recombined in different ways. Each recombination results in storage and dissipation of energy into the environment as heat. Matter and energy are conserved in each change.        DOK - 3

SC-HS-1.1.7 

Students will: 

·  construct diagrams to illustrate ionic or covalent bonding; 

·  predict compound formation and bond type as either ionic or covalent (polar, nonpolar) and represent the products formed with simple chemical formulas
Bonds between atoms are created when outer electrons are paired by being transferred (ionic) or shared (covalent). A compound is formed when two or more kinds of atoms bind together chemically.           DOK -  2

SC-HS-1.1.4 Students will understand that in conducting materials, electrons flow easily; whereas, in insulating materials, they can hardly flow at all. Semiconducting materials have intermediate behavior. At low temperatures, some materials become superconductors and offer no resistance to the flow of electrons.

SC-HS-1.1.5 Students will explain the role of intermolecular or intermolecular interactions on the physical properties (solubility, density, polarity, conductivity, boiling/melting points) of compounds. 

The physical properties of compounds reflect the nature of the interactions among molecules. These interactions are determined by the structure of the molecule including the constituent atoms.         DOK - 2


	

	Appropriate Reading/Writing CCA 4.0/PoS 4.0

	

	

	Guiding Questions
	Content
	Critical Vocabulary

	1. What are the main types of bonding?

2. What is the relationship between bonding and energy?

3. How are Lewis structures used to represent the compounds?

4. How does the VSEPR theory influence the shapes of molecules?

5. Why are breaking bonds important to the energy of compounds?

6. Why is it important to know about multiple bonds?

7. Why does shape of a molecule make a difference in the behavior of the molecule?

8. What is the purpose of resonance structure?

9. How does the polarity of a molecule determine the type of bonding?

10. Why is hybridization important for bonding?

11. How do intermolecular forces affect the chemical behavior of molecules?

12. What is the difference between empirical and molecular formulas?


	
	Know the difference between the types of bonding (ionic, covalent)
Relationship between kinetic energy and potential energy with regard to bonding
How to draw Lewis structures

Know diatomic molecules

How to distinguish between polar, nonpolar and ionic bonds
Know how electronegativity difference helps to classify types of bonds
Inportance of bond length and bond energy
Octet rule

Differences between single, double and triple covalent bonds

How to draw a resonance structure
Use VSEPR theory to predict geometry of molecules or ions
Predict hybridization based on valence electrons
Recognize the difference between empirical and molecular formulas
Know how to predict the hybridization of atoms
Know the difference between the intermolecular forces
Characteristics of metals, nonmetals and metalloids

	
	Molecules

Ions

Cation

Anion

Ionic Bond

Covalent Bonds (Single, Double, Triple)

Valence Electrons

Electron Dot

Lewis Structure 

Octet Rule

Metallic Bonds 

Conductors 

Insulators 

Semi-conductors

Super conductors 

Valence Shell Electron Pair Repulsion Theory (VSEPR)

Bond Dissociation

Energy

Resonance 

Bond 

Polarity 

Van der Waals

Chemical Bond 

Non-Polar Covalent Bond 

Polar Covalent Bond

Polarity, Bond Energy 

Bond Length 

Chemical Formula

Lone Pair

Molecular Compounds/Formulas 

Structural Formula

Unshared Pair 

Polyatomic Ion 

Malleability 

Ductility

Dipole

Hybridization

Dipole Forces

Empirical Formula 

Electronegativity
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