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1. Define and understand the significance of sub-atomic particles, isotopes, radioisotopes and valence electrons. 
2. Describe the different forms of radioactive emissions. Discuss their relative energy. 
3. Give specific examples of practical applications of radioisotopes. For example, their use in medicine. 
4. Define and understand the significance of half-life and tracers. 
5. Identify the importance of electronegativity in determining the type of chemical bonds that form. 
6. Use VESPR theory to determine if a molecule is polar or non-polar. 
7. Explain the special properties of water and how they relate to hydrogen bonding and the survival of life. 
8. Identify the types of intermolecular and intramolecular bonds and how they contribute the physical and 

chemical properties of the molecules involved. 
9. Compare and contrast intermolecular and intramolecular bonds. Provide examples of each. 
10. Identify pH as a relative scale of H+ ion concentration.  
11. Describe how acid-base buffers operate. Be able to discuss a specific example of a buffer in the body.  
12. Identify the following functional groups: hydroxyl, carboxyl, carbonyl, amino, sulfhydryl and phosphate. 
13. Identify the name, structure, chemical properties and biological significance of carbohydrates, fats, proteins 

and nucleic acids. 
14. Define the term isomer and describe the relationship between chemical structure and chemical properties. 
15. What are the macromolecules of life?  
16. What are carbohydrates made up of? How are they formed? Be able to classify types of carbohydrates. 
17.  What does our body use carbohydrates for? Provide specific examples. 
18. Differentiate between condensation/dehydration and hydrolysis reactions. 
19. What are lipids made up of? How are they formed? Be able to classify types of lipids. 
20.  What does our body use lipids for? Provide specific examples. 
21. What are proteins made up of? How are they formed? Discuss the levels of protein structure. 
22. What does our body use proteins for? Provide specific examples. 
23. What are nucleic acids made up of? How are they formed? Compare DNA and RNA. 
24. What does our body use nucleic acids for? Provide specific examples. 
25. What are the functions of the cell membrane? What is the structure of membranes? How does the structure of 

the cell membrane affect its function? How are materials transported across membranes? 
26. Explain the difference between catabolic and anabolic reactions. Provide examples. 
27. State the first and second law of thermodynamics and give real-life examples of each. 
28. Define metabolism, enthalpy, entropy, exothermic, endothermic, Gibb’s free energy (know equation as well). 
29. Differentiate between spontaneous and non-spontaneous reactions. Explain the factors determine if a reaction 

will be spontaneous or not. Be able to draw and label potential energy diagrams. 
30. Discuss the importance of biochemical coupling. Provide an example.  
31. What is activation energy and how do enzymes operate to decrease the activation energy of a reaction? 
32. Enzymes are said to be specific in their function. What is it about enzymes, which leads to this specificity? 
33. Describe the “induced-fit” and “lock and key” models. 
34. Describe the affect of the following variables on enzyme activity: 

 
enzyme concentration  substrate concentration        temperature           pH 

 
 
 

  

1. That’s Why Carbon is a Tramp 
2. Water ~ liquid Awesome 
3. Biological Molecules ~ You are What you Eat 
4. Membranes and Transport   


