[image: image1.wmf]
St. Thomas High School

AP Biology Fall 2004
Dr. Pete Nordloh, pete.nordloh@sths.org
Room 6205, Period H
TESTS 70%, LABS 15%, HW/QUIZZES 15%

LAP 1-2  CHAPTERS 2-5  Chemistry of Life

CHAPTER 2-THE CHEMICAL CONTEXT OF LIFE

Chemical Elements and Compounds   

1. Distinguish between an element and a compound.

Exploring Life on its Many Levels   

    2.
Identify the four elements that make up 96% of living matter. 

Atoms and Molecules
    3.
Describe the structure of an atom.   

    4.
Define and distinguish among atomic number, mass number, atomic weight, and

            valence.   

    5.
Given the atomic number and mass number of an atom, how do you determine the

        
number of its neutrons?   

    6.
Explain why radioactive isotopes are important to biologists.   

    7.
Explain how its electron configuration influences the chemical behavior of an atom.  

    8.
Distinguish among nonpolar covalent, polar covalent, and ionic bonds.   

    9.
Explain why weak bonds are important to living organisms.   

    10.
Describe and compare hydrogen bonds and van der Waals interactions.   

    11.
Explain how a molecule's shape influences its biological function.   

    12.
Write the chemical equation that summarizes the process of photosynthesis, noting the reactants and products.   

    13.
Describe how the relative concentrations of reactants and products affect a chemical reaction. 

CHAPTER 3-WATER AND THE FITNESS OF THE ENVIRONMENT

Effects of Water's Polarity
    1.
Describe how water contributes to the fitness of the environment to support life.   

    2.
Describe the structure and geometry of a water molecule, and explain what properties emerge as a result of this structure.   

    3.
Explain the relationship between the polar nature of water and its ability to form hydrogen bonds.   

    4.
List four characteristics of water that are emergent properties resulting from `
hydrogen bonding.   

    5.
Describe the biological significance of the cohesiveness of water.   

    6.
Distinguish between heat and temperature.   

    7.
Explain how water's high specific heat, high heat of vaporization, and expansion upon freezing affect both aquatic and terrestrial ecosystems.   

    8.
Distinguish among a solute, a solvent, and a solution. 

    9.
Explain how the polarity of the water molecule makes it a versatile solvent.  

    10.
Distinguish between hydrophilic and hydrophobic substances.  

    11.
Distinguish between a mole and the molecular weight of a substance.

Dissociation of Water Molecules
   12.
Write the equation for the dissociation and re-formation of water.   

   13.
Explain the basis for the pH scale.

   14.
Explain how acids and bases directly or indirectly affect the hydrogen ion concentration of a solution. 

   15.
Using the bicarbonate buffer system as an example, explain how buffers work. 

   16.
Describe the causes of acid precipitation and explain how it harms the environment.

CHAPTER 4-CARBON AND THE MOLECULAR DIVERSITY OF LIFE

The Importance of Carbon
1.
Summarize the philosophies of vitalism and mechanism and explain how they influenced the development of organic chemistry and mainstream biological thought. 

    2.
Explain how carbon's electron configuration determines the kinds and numbers of bonds that  carbon will form.  

    3.
Describe how carbon skeletons may vary, and explain how this variation contributes to the diversity and complexity of organic molecules.   

4. Distinguish among the three types of isomers: structural, geometric, and enantiomer.

Functional Groups  

    5.
Name the major functional groups and describe the chemical properties of the organic molecules in which they occur.

CHAPTER 5-THE STRUCTURE AND FUNCTION OF MACROMOLECULES

Polymer Principles   

    1.
Explain how monomers are used to build polymers.   

    2.
 List the four major classes of macromolecules.   

    3.
Compare condensation and hydrolysis.   

    4.
Explain how organic polymers contribute to biological diversity.  

Carbohydrates: Fuel and Building Material
5.
Describe the distinguishing characteristics of carbohydrates and explain how they are classified.   

    6.
Distinguish between monosaccharides and disaccharides.  

    7.
Identify a glycosidic linkage and describe how it is formed.   

    8.
Describe the structure and functions of polysaccharides.  

    9.
Distinguish between the glycosidic linkages found in starch and cellulose and explain why the difference is biologically important. 

 Lipids: Diverse Hydrophobic Molecules
   10.
Explain what distinguishes lipids from other major classes of macromolecules.   

   11.
Describe the unique properties, building-block molecules, and biological importance of the three important groups of lipids: fats, phospholipids, and steroids.

   12.
Identify an ester linkage and describe how it is formed.

   13.
Distinguish between a saturated and an unsaturated fat and list some unique emergent properties that are a consequence of these structural differences. 

Proteins: Many Structures, Many Functions
14.
Describe the characteristics that distinguish proteins from the other major classes of macromolecules and explain the biologically important functions of this group.  

Science as a Process
15.
List and describe the four major components of an amino acid. Explain how amino acids may be grouped according to the physical and chemical properties of the side chains.

    16.
Identify a peptide bond and explain how it is formed.   

    17.
Distinguish between a polypeptide and a protein.   

    18.
Explain what determines protein conformation and why it is important.   

    19.
Define primary structure and describe how it may be deduced in the laboratory.   

    20.
Describe the two types of secondary protein structure. Explain the role of hydrogen bonds in maintaining the structure.   

    21.
Explain how weak interactions and disulfide bridges contribute to tertiary protein structure.  

    22.
Using collagen and hemoglobin as examples, describe quaternary protein structure.

    23.
Define denaturation and explain how proteins may be denatured.

Nucleic Acids: Informational Polymers  

    24.
Describe the characteristics that distinguish nucleic acids from the other major groups of macromolecules.  

    25.
Summarize the functions of nucleic acids. 

    26.
List the major components of a nucleotide, and describe how these monomers are linked to form a nucleic acid.   

    27.
Distinguish between a pyrimidine and a purine. 

    28.
Briefly describe the three-dimensional structure of DNA.  

    29.
Explain how the structure of DNA and proteins can be used to document the hereditary background of an organism.

DATE


ACTIVITY/ASSIGNMENT

Mon 8/23

Chemistry Review     READ CHAPTER 2
HW   Chapter Objectives Due Friday 8/27
STUDENTS




OBJECTIVES

Cox, Escorcia



CH2    1-3,  CH3        1-9
Tauer,  Dehaini



CH2  4-6,   CH3    10,11, CH 4    1-5, CH5    1,2
Schusterman, McKinney


CH2  7-9,   CH5     3-11
Morby,  Chretian


              CH2  10, 11   CH5    12-20

Schiach, Huynh,  Jordan

              CH2  12, 13    CH5     21-29

Tues 8/24

Water and its AMAZING Properties

Wed 8/25

Intro to Carbon Chemistry

HW  Write Introduction, Materials and Methods for Lab #1  Diffusion/Osmosis For tomorrow.

Thurs 8/26

Begin Lab #1
Fri  8/27

Finish Lab #1   OBJECTIVES DUE   
HW  Finish Lab Write-Up for Monday

Mon 8/30

Carbohydrates (Bring some to share)

Tues 8/31

Proteins  (Bring some to share)

Wed 9/1

Nucleic Acids
DNA  Model
Thurs 9/2

Catch-Up/Review
Fri  9/3

TEST LAP 1-2
