Great Valley School District


	Course Title: Biology
	Grade Level(s): 9th 

	Unit: BIOCHEMISTRY
	Time Frame: 4 weeks 

	

	Stage 1: IDENTIFY DESIRED RESULTS

	Pennsylvania Content Standards

	Explain structure and function at multiple levels of organization. (S11.B.1.1)


	Major Learnings

	1. Everything can be classified according to its properties.

2. Energy and matter exist in different forms.  They are conserved, converted, or transferred throughout systems.


	Essential Questions
	Guiding Questions

	1. What is the chemical nature of matter?
2. How does the chemical structure of biologically important molecules relate to their function in living things?  (S11.B.1.1.1) 


	1A. How do atoms comprise matter?

1B. What are the elements essential to life?

1C. How do electrons interact to allow atoms to form bonds? 

1D. What are the differences between ionic, covalent, and hydrogen bonds?
1E. How does free energy change in the course of a chemical reaction?    

2A. How are macromolecules built or broken down chemically (e.g. condensation synthesis and hydrolysis)? 
2B. What are the components, properties and uses of biologically important macromolecules?
2C. How does the structure of water relate to its properties?
2D. How does the structure of enzymes relate to its function in lowering activation energy?


	Knowledge/Skills

	Students will know (knowledge):
1. Atoms
a. Nucleus

i. Protons (+)

ii. Neutrons (0) 

b. Energy Levels (rings)

i. Electrons (-)

2. Bonds are interactions between atom’s outer energy level electrons (covalent, ionic)

3. Chemical reactions are the forming or breaking of chemical bonds.  Energy is released or stored during this process.  Activation energy is the additional energy needed to carry out the chemical reaction.
4. Polar molecules share electrons unevenly (hydrogen bonds can form b/w polar molecules).  Nonpolar share electrons evenly.  
a. Water is a polar molecule; universal solvent
5. Enzymes are needed to lower activation energy.

6. Macromolecules are built by condensation reactions, broken down by hydrolysis

7. Carbon, Hydrogen, Nitrogen, Oxygen are 4 most common elements in living things (also imp: Ca, P, S) 

8. Structure, properties, uses of:

a. Carbohydrates 
b. Proteins

c. Lipids

d. Nucleic Acids
	Students will be able to (skills):
1. Identify organic compounds in foods using indicators (e.g. Biuret reagent, Lugols, etc)
2. Compare free energy changes in the combustion of carbohydrates and fats
3. Measure the effects of enzymes on the rate of chemical reactions.  


	Stage 2: DETERMINE ACCEPTABLE EVIDENCE

	Summative Assessments:
	Formative Assessments:

	
	

	Learning Plan  STAGE 3: DEVELOP LEARNING PLAN

	Atomic Structure

Bonding (+activity if necessary)
Molecules (models)

Properties of Water

Carbohydrates (tasting carbohydrates)

Lipids (condensation/hydrolysis reaction)

Comparing stored energy in fats and carbs (burning food measuring temperature change)
Proteins (amino acids, primary, secondary, tertiary structure) – bead folding activity

Nucleic Acids (DNA paper molecule)
Identifying components in food lab
Energy changes 

Enzyme structure and function

Enzyme Lab


	Unit Vocabulary

Activation energy

Atom

Calcium

Carbohydrate

Carbon

Catalyst 

Chemical Reaction

Compound

Condensation synthesis

Covalent bond

Electron

Element

Energy level

Enzyme

Hydrogen

Hydrogen bond

Hydrolysis

Ionic bond

Lipid

Matter

Molecule

Neutron

Nitrogen

Nonpolar

Nucleic Acid

Nucleus

Oxygen

Phosphorus

Polar

Products

Protein

Proton

Reactants (Substrates)

Solute

Solution

Solvent

Sulfur




