
SHASTA COLLEGE 
 Science, Language Arts and Math 

FIRST CLASS HANDOUT – SUMMER 2009 
  
TITLE OF COURSE AND NUMBER 
  
 CHEM 2B - INTRODUCTION TO ORGANIC AND BIOCHEMISTRY 
  

Total Number of Units: 5 
Prerequisite:  Chemistry 2A, 
Hrs of Lecture/Wk: 8 
Hrs of Laboratory/Wk: 6 
Hrs of Discussion/Wk:- 2 

  
Course Instructor::  Dr. Divan Fard, PhD, Office:1406, Phone : 242-2317 
 E-mail:  dfard@shastacollege.edu

  
COURSE DESCRIPTION 
 

Chemistry plays a pervasive role in all our lives.  Hundreds of materials that you and your family use directly and 
indirectly every day are products of chemical research.  The development of pharmaceuticals, plastics, (nylon, 
polyethylene, Formica, Saran, Teflon, Hollofil, Gore-Tex, Polyester, silicone, etc.), fertilizers, computer chips, paper 
and wood products are results of chemical studies. 

  
In this course you will see  a survey of the major classes of organic compounds including structure, nomenclature, 
properties, reactions, and reaction mechanisms; an introduction to the biochemistry proteins, carbohydrates, lipids, 
nucleic acids and their basic metabolic reactions.  Suitable for nursing, dental hygiene, agriculture/natural resources 
and non-science majors 
  
COURSE CONTENT 
 
Upon successful completion of this course, students will be able to: 
 

1) Demonstrate an understanding of the structure, chemical behaviors of organic and bimolecular,   
 2) Predict the chemical reaction between organic molecules 
 3) Apply principals in solving problems 

4) Conduct laboratory experiments, which will enable students to develop skills necessary for running 
experiments in organic and biochemistry. 

   
REQUIRED TEXT 

Fundamentals of General, Organic and Biochemistry, McMurry and Castellion, Prentice Hall; 5th edition  ISBN: 
0131877488 

Laboratory Manual: Introduction to Organic & Biochemistry, Chemistry 2B, Divanfard, 2005,Pearson 
Custom Publishing, 75 Arlington st., Suite , 300, Boston, Ma 02116  (ISBN #0-53613992X) 

 
 

  
SUGGESTED LEARNING GUIDELINES: 
 
A. Chemistry 2B students will attend lectures, participate in discussion and run experiments in the laboratory.  The 

class meets four days a week for a total of 16 hours (lecture, 8 hrs); discussion, 2 hrs, and lab,6 hrs. 
The instructor will use PowerPoint slides, transparencies, white board, computer animations and videos as 
educational aids. 
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SUGGESTED LEARNING GUIDELINES (continued) 
 
B. Students will be asked to do end of chapter problems as homework.  One quiz will be given on every chapter 

assignments; the results will contribute to the final grade. 
  

C. The laboratory meets twice a week (3 hrs/each lab).  Students are required to study the theoretical considerations 
of every experiment and understand the objectives of the experiments. Quizzes may be given at the beginning of 
labs to check the preparedness of the students for the experiments.  
Student carrying out experiments in a lab are considered workers, and the lab will be their workplace.  Therefore, 
they need to identify dangerous chemicals in the lab and be able to protect themselves.  The required information 
is provided in what is called Material Safety Data Sheets (MSDS).  Students are requested to consult with the 
MSDS before running an experiment.  Materials Safety Data Sheets (MSDS) of all chemicals used can be found 
in room 1411, please ask the science technician to see the MSDS forms.  
For every experiment there is one or more data and several questions sections.  Data are to be filled out or 
recorded as you are doing the experiments and questions must be completed neatly and handed in at the end of; 
the laboratory period. 

  
D. The Chemistry Laboratory is a potentially dangerous place if students fail to observe safety precautions.  Every 

student must acquire and wear a pair of safety goggles. These must be ANSI approved safety goggles.. Contact 
lenses are not a substitute for safety glasses and are particularly dangerous if a chemical gets in the eye. . 

  
E. In order to eliminate accidents in our laboratory as much as possible you are required to read and obey the simple 

rules of safety outlined handed in to you at the beginning of the semester. 
  

F. Synchronizing lectures with labs has always been a problem in chemistry courses and sometimes lectures and labs 
may not correlate exactly with one another.  This is because it is often not possible to keep up the pace to topic 
changes in the lab.  There will be a brief (approx. 10 min) “canned lecture” on experiments, which explains the 
theoretical and experimental aspects, which are not covered in the lectures, or may need to be reviewed. 

  
  
ATTENDANCE POLICY: 
 

Students are expected to attend all lectures and labs..  If more than four hours of lecture are missed, the student will be 
dropped from the course for excessive absence.  Students must attend every laboratory. Students, who miss a lab, 
will receive a zero mark for that lab. Students, who miss a lab, will receive a zero mark for that lab. Students, who 
miss a test, can not write a make up test, if they have a written excuse for their absence, their final exam mark would 
replace their missing test IT IS ALWAYS THE STUDENT'S RESPONSIBILITY TO OFFICIALLY DROP OR 
WITHDRAW from the class.  Students who fail to file the necessary forms, even though they stop attending class, 
will be assigned a course grade. 
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EVALUATION PROCEDURE: 

 
The following components make up the mark for this course: 
First test  7% 
Second test  7% 
Third test  7% 
Fourth test  7% 
Fifth test  7% 
Final Exam  35% 
Laboratory  30% 

   
Grading system: 
 

 90 – 100 % A 
 80 – 89 % B 
 70 – 79 % C 
 60 – 69 % D 
 59-lower F 

  
COURSE UNITS: 
 

Introduction to Organic Chemistry  (Ch. 12) 
Alkenes, Alkynes, and Aromatic Compounds  (Ch. 13) 
Some compounds with Oxyen,  
Sulfur , or Halogens, Alcohols, phenols, ethers, and thiols (Ch. 14) 
Amines  (Ch. 15) 
Aldehydes and Ketones  (Ch. 16) 
Carboxylic Acids and Their Derivatives  (Ch. 17) 
Amino Acids and Proteins  (Ch. 18) 
Enzymes and Proteins  (Ch. 19) 
Carbohydrates  (Ch. 22) 
Lipids  (Ch. 24) 
Nucleic Acids and Protein Synthesis  (Ch. 26) 

 
COURSE OBJECTIVES 
 

Students should be able to demonstrate basic knowledge and understanding of the followings: 
 

1. Identify the functional groups for the major classes of organic and bioorganic compounds.  
2. Draw structures for these compounds.  
3. Correctly name these compounds  
4. Describe physical properties for these compounds including water solubility and polarity.  
5. Recognize the presence of hyrogen bonding and diagram it  
6. Recognize structural and geometric isomers  
7. Describe shapes of organic molecules  
8. Describe crude oil distillation and cracking and burning of alkanes.  
9. Recognize and write equations for substitution, elimination and addition reactions.  
10. Recognize and write equations for the synthesis of organic compounds.  
11. Recognize and write equations for organic acid/base reactions.  
12. Recognize and write equations for addition and condensation polymerization.  
13. Recognize oxidation and reduction reactions  
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COURSE OBJECTIVE (continued) 
 
14. Describe mechanisms for the reactions in objectives, 7, 8, 9 and 10.  
15. Recognize chirality from structure.  
16. Describe the rotation of plan polarized light by optical isomers and use + and – correctly  
17. Define structures as D or L  
18. Define and recognize enantimers, meso compounds, diastereomers, and racemic mixtures.  
19. Define and recognize memosaccharide, disaccharide, polysaccharide, trise, tetrose, pentose, hexose, aldose, and 

ketose.  
20. Recognize acetals, ketals, herniacetals, and hmiketals and reducing sugars from structures.  
21. Write equations for the formation of hydrolysis of disaccharides and polysaccharides.  
22. Recognize alpha and beta glycosidic linkages  
23. Define lipids in terms of solubility properties.  
24. Classify lipids.  
25. Write the equations for the saponification of lipids.  
26. Distinguish between soaps and detergents.  
27. Describe two types of rancidity in fats.  
28. Describe proteins using amino acids shorthand  
29. Draw the protonated, deprotonate, and zwitter ion forms of amino acids  
30. Based on pH and pI, determine which amino acid form is most prevalent in a given solution  
31. Classify proteins  
32. Describe primary, secondary, tertiary and quaternary structure of proteins and the bonding involved.  
33. Describe hydrolysis and denaturation of proteins and the causatives agents.  
34. Identify the components of RNA and DNA.  
35. Describe the primary and secondary structure of RNA and DNA  
36. Use shorthand to represent the bases of RNA and DNA.  
37. Describe replication, transcription and translation.  
38. Define gene, exon, intron, and mutation.  
39. Understand the role of mutation in evolution.  
40. Describe genetic “engineering” and its societal uses.  
41. Classify enzymes.  
42. Describe mechanisms of enzyme activity.  
43. Describe factors which effect enzyme activity.  
44. Define catabolism and anabolism  
45. Describe the citric acid cycle, glycolysis, oxidative phosphorylation and fermentation.  
46. Describe the biosynthesis of carbohydrates, lipids and amino acids.  
47. Describe the way different neurotransmitters work.  
48. Describe the most recent thinking regarding nutritional needs diet.  
49. Describe the digestion of carbohydrates, lipids, and proteins.  
50. Differentiate between water and fat soluble vitamins and other compounds.  
51. Describe how caloric intake effects body mass.   
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LAB SCHEDULE: 
 

1. Check in, introduction, safety rules and regulations 
2. Structure of alkanes 
3. Reactions of Hydrocarbons  
4. Alcohols & Phenols  
5. Amines & Amides 
6. Aldehydes & Ketones 
7. Carboxylic Acids & Esters 
8. Synthesis of Actaminophen 
9. Peptides & Proteins 
10. Enzymes 
11. Types of Carbohydrates 
12. Test for Carbohydrates 
13. Aspirin & other Analgesics 
14. Lipids 
15. Saponification and Soaps 
16. Clean up and check out 

 
ACADEMIC HONESTY POLICY 
 
Academic dishonesty is the willful and intentional fraud and deception for the purpose of improving a grade or obtaining 
course credit, and includes all student behavior intended to gain or provide unearned academic advantage by fraudulent 
and/or deceptive means.  The student has the full responsibility for the content and integrity of all academic work submitted.  
Ignorance of a rule does not constitute a basis for waiving the rule or the consequences of that rule.  Students unclear about a 
specific situation should ask their instructor, who will explain what is and is not acceptable in their classes.  Violation of this 
policy will result in appropriate disciplinary action."  Examples of such unauthorized behavior include but are not limited to:  
taking information, providing information, and plagiarism. 
  
Other cheating examples are defined as: 
  
1. Receiving aid during an exam from anyone other than the instructor. 
2. Using unauthorized materials during exam. 
3. Giving unauthorized aid to a student taking an exam. 
  
The penalty for cheating is an "F" on that exam or immediate dismissal from the class. 
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