O’ Mara Biology

Chemistry and the Organization of Life
A.  Chapter 2 – Basic Chemistry: Review your Chemistry worksheet that was handed out for the Chem test. Review the text Chemistry for Biology. Complete all the critical thinking questions at the end of Chapter 2. And complete a review of all the vocabulary at the end of chapter 2.

i. What is an atom? Molecule? Compound? What biologically relevant molecules? Compounds?
ii. What is an isotope? 
iii. What is an ion? What ion has a significant role in biochemical reactions? 
iv. Describe the differences between an ionic, covalent, and hydrogen bond? Include an example of each and state which is the strongest and the weakest and why?
v. What makes water unique? Why is water so important to life?

B. Life is Organic 
i. How many bonds does carbon form and why?

ii. What is the implication of attaching a functional group to a hydrocarbon chain?
iii. Review the way cells build polymers

iv. What is a carbohydrate? What carbohydrates are specific to plants? Which are specific to animals?

v. What is a lipid? What about lipid structure confers its properties?

vi. What determines the function of proteins? Why are proteins sensitive to heat and changes in pH? Review the levels of interaction in protein folding. Which is the most sensitive to fluctuations in the environment? Which are the most stable an why?
vii. Review all the material related to enzyme structure and function; lowering the energy of activation, active site, inhibition.
viii. What is a nucleotide? What is the role of DNA?

ix. How are DNA and proteins linked?

C. Cell structure
i. What is a cell? Describe the major sections of a cell? Compare and contrast a plant cell and animal cell. What is the difference between eukaryotic and prokaryotic cells? Review all organelles.
ii. Review the fluid mosaic model of the cell membrane. What are the roles of all the different types of proteins within the lipid bilayer?

iii. Review the relationship of cell surface area to volume.
iv. Review all diagrams and  functions of cellular organelles

v. Review the cytomembrane system and what organelles are involved

vi. Review cell surface interactions between cells

vii. Review membrane dynamics of transport, osmosis and diffusion.

D. Cell Energy Dynamics 
i. What is the main purpose of photosynthesis? 

ii. Review structure and function of a plant relative to function in photosynthesis, review all the diagrams

iii. Identify how light energy is transformed into chemical energy and how this energy is used to uptake carbon dioxide to build G3P.
iv. How do cell oxidize glucose into NADH?

v. How is NADH used to build ATP?
vi. What are the similarities and difference between cell respiration and photosynthesis? Between the mitochondria and the chloroplast? Review the summary reactions of each carefully. How do the products relate to the reactants? 
vii. Define the relationship between heat and energy.

viii. What is the structure of the ADP and ATP cycle and how is ATP used in cells? How is a rechargeable battery analogous to ATP/ ADP cycling? 
ix. Review the summary reaction of each and know the destination of the reactants and how are the products formed.
x. Compare cell respiration to breathing. How are they related?
xi. Compare the fermentation in yeast to fermentation in humans?

xii. What is the function of accessory pigments?
 Heredity 

1. Meiosis and gametogenesis 

· What features of meiosis are important in sexual reproduction?

· Why is meiosis important in heredity?

· How is meiosis related to gametogenesis?

· What are the similarities and differences between gametogenesis in animals and gametogenesis in plants? 

2. Eukaryotic chromosomes 

· How is genetic information organized in the eukaryotic chromosome?

· How does this organization contribute to both continuity of and variability in the genetic information? 

3. Inheritance patterns 

· How did Mendel's work lay the foundation of modern genetics?

· What are the principal patterns of inheritance? 
Molecular Genetics 

1. Gene regulation 

· What are some mechanisms by which gene expression is regulated in prokaryotes? 

2. Mutation 

· In what ways can genetic information be altered? 

· What are some effects of these alterations? 

3. Nucleic acid technology and applications 

· What are some current recombinant technologies? 

· What are some practical applications of nucleic acid technology?

· PCR? Gel electrophoresis?

C. Evolutionary Biology 

1. Evidence for evolution 

· What types of evidence support an evolutionary view of life? 

2. Mechanisms of evolution 

· What is the role of natural selection in the process of evolution? 

· How are heredity and natural selection involved in the process of evolution? 

· What mechanisms account for speciation and macroevolution? 

· What different patterns of evolution have been identified and what mechanisms are responsible for each of these patterns?

· Phylogenetic classification:What are the distinguishing characteristics of each group (kingdoms and the major phyla and divisions of animals and plants)? 

3.    Evolutionary relationships 
· What is some evidence that organisms are related to each other? 

· How do scientists study evolutionary relationships among organisms? How is this information used in classification of organisms? 
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