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BOROUGH OF MANHATTAN COMMUNITY COLLEGE 
The City University of New York 

Department of Science 

  

 Title of Course_Fundamentals of General, Organic and Biological Chemistry II _ Class Hours _3  

 

Course Code  CHE 122  Laboratory Hours per Week _3_ 

 

Semester :    Credits  4 

  Name:                                                                        Email :  

Instructor Information:  

  Course Description 

This course is a two-semester course sequence that introduces principles and concepts of general, organic and 

biological chemistry. The laboratory will provide experimental applications of these chemical topics. 

 

CHE 121-CHE 122 Liberal Arts Elective. Recommended for students intending to transfer to bachelor’s degree 

nursing and allied health science curricula. 

CHE 121-CHE 122 cannot be granted credit to fulfill degree requirements for A.S. (Science) and for A.S. 

(Engineering Science). A.S.  

Students intending to apply for admission to programs such as Dentistry, Exercise Physiology, Medical 

Laboratory Science, Medicine, Pharmacy, Physician Assistant, Physical Therapy, or Veterinary Medicine need to 

enroll in CHE 201 instead of CHE 121 to meet admission or curricula requirements for these programs. 

Students intending to apply for admission to programs such as Diagnostic Medical Imaging (Sonography), 

Exercise Science, Public Health, Radiology, or X-ray technician need to determine whether admission or 

curricula requirements for these programs require CHE 121 or CHE 201 

 

Basic Skills  ACR 94, ENG 088 or ESL 54, and MAT 051  

 

Prerequisites    CHE 118, CHE 121 or Permission of the Science Department  

 

Course Student Learning Outcomes (Students will 

be able to…) 
Measurements (means of assessment for 

student learning outcomes listed in first 

column) 

1. Students will be able to identify and define key 

terminology in chemistry. 

1. Exam questions, quizzes and laboratory 

assignments. 

2. Students will be able to explain chemical 

properties. 

2. Exam questions, quizzes and laboratory 

assignments. 

3. Students will be able apply chemical concepts to 

chemical properties. 

3. Exam questions, quizzes and laboratory 

assignments. 

4. Students will be able to compare chemical 

properties based on chemical models. 

4. Exam questions, quizzes and laboratory 

assignments. 

5. Students will be able to categorize chemical 

properties based atomic and molecular structure. 

5. Exam questions, quizzes and laboratory 

assignments. 

6. Students will be able evaluate the effect of 

changes in variables on chemical properties. 

6. Exam questions, quizzes and laboratory 

assignments. 
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Below are the college’s general education learning outcomes, the outcomes that are checked in the left-

hand column indicate goals that will be covered and assessed in this course. 

 

 General Education Learning Outcomes Measurements (means of assessment for general 

education goals listed in first column) 

 
 

Communication Skills- Students will be 

able to write, read, listen and speak critically 

and effectively. 

 

 

 

X 

Quantitative Reasoning- Students will be 

able to use quantitative skills and the concepts 

and methods of mathematics to solve 

problems. 

To record experimental data with correct significant 

figures in the lab. To solve quantitative problems, 

e.g. density, concentrations, and conversions. To 

plot graphs 

with experimental data. 

 

X 
Scientific Reasoning- Students will be able to 

apply the concepts and methods of the natural 

sciences. 

Exam questions, homework assignment, 

laboratory assignments and case studies. 

 
 

Social and Behavioral Sciences- Students 

will be able to apply the concepts and methods 

of the social sciences. 

 

 
 

Arts & Humanities- Students will be able to 

develop knowledge and understanding of the 

arts and literature through critiques of 

works of art, music, theatre or literature. 

 

 

 
 

Information & Technology Literacy- Students 

will be able to collect, evaluate and interpret 

information and effectively use 

information technologies. 

 

 

 

 
 

Values- Students will be able to make informed 

choices based on an understanding of personal 

values, human diversity, multicultural 

awareness and social responsibility. 

 

 

Required Text 

1. Timberlake, Karen C., General, Organic and Biological Chemistry: Structures of Life, 6th 

Edition. Pearson Prentice Hall (2018). ISBN-10: 0134730682. ISBN-13: 9780134730684. 

 

2. Timberlake, Karen C., Laboratory Manual for General, Organic, and Biological Chemistry, 3rd Edition. 

Pearson Prentice Hall (2014). ISBN-10: 0321811852| ISBN-13: 9780321811851. 

 

        3.    Protective eyewear for the chemistry laboratory ($7.00 at the BMCC bookstore) 
 

Other Resources      

Use of Technology (If Applicable)  

  Evaluation and Requirements of Students 

Five Examinations 5 @ 12% 60% 

Final Examination (comprehensive) 20% 

Laboratory 20%
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BMCC is committed to the health and well‐being of all students. It is common for everyone to seek assistance 

at some point in their life, and there are free and confidential services on campus that can help. 

 

Class Participation 

Participation in the academic activity of each course is a significant component of the learning process and plays 

a major role in determining overall student academic achievement. Academic activities may include, but are not 

limited to, attending class, submitting assignments, engaging in in-class or online activities, taking exams, and/or 

participating in group work. Each instructor has the right to establish their own class participation policy, and it is 

each student’s responsibility to be familiar with and follow the participation policies for each course. 

 

BMCC Mask Mandate Policy for In-Person Classes 

CUNY has put in place a temporary mask mandate policy that requires the wearing of masks indoors in 

all campus buildings. See: https://www.cuny.edu/coronavirus/university-updates/clarity-new-mask/ 
  

Face masks help prevent the spread of COVID-19. As it is possible to have or carry the coronavirus 

without having or showing symptoms, it is necessary for every person in our community to wear a mask 

even if you are fully vaccinated and/or have tested negative for COVID19, or think you are completely 

healthy. For appropriate/acceptable masks and guidelines on use, see CDC guidelines at: 

https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/diy-cloth-face-coverings.html. 
  

While the mask mandate is in effect, the following will apply to all in-person classes (including in-person 

classes associated with hybrid courses): 

• In a classroom, if a fully vaccinated instructor is teaching a class and can maintain social 

distance from all others in the classroom, he/she may choose not to wear a mask (subject to any 

additional Department guidelines regarding the use of face shields or other layers of protection).  
• Students who attempt to enter a classroom without wearing masks will be asked by the 

instructor to put on their masks before entering. Students who remove their masks during a class 

session will be asked by the instructor to put on their masks. Masks will be available for 

distribution for those who need one.  
• Students may remove their masks momentarily during class (to drink something quickly), in 

classrooms other than labs, but must replace their masks immediately after that. The 

consumption of food is not permitted in any classroom or lab.  
• Students who are not fully vaccinated are also required to maintain social distancing between 

themselves and all others in a classroom. 
 
Single Stop www.bmcc.cuny.edu/singlestop, room S230, 212‐220‐8195. If you are having problems with food 

or housing insecurity, finances, health insurance or anything else that might get in the way of your studies at 

BMCC, come by the Single Stop Office for advice and assistance. Assistance is also available through the 

Office of Student Affairs, S350, 212‐220‐ 8130. 

 

Counseling Center www.bmcc.cuny.edu/counseling, room S343, 212‐220‐8140. Counselors assist students in 

addressing psychological and adjustment issues (i.e., depression, anxiety, and relationships) and can help with 

stress, time management and more. Counselors are available for walk‐in visits. 

Office of Compliance and Diversity www.bmcc cuny.edu/aac, room S701, 212-220-1236. BMCC is 

committed to promoting a diverse and inclusive learning environment free of unlawful 

discrimination/harassment, including sexual harassment, where all students are treated fairly. For information 

about BMCC's policies and resources, or to request additional assistance in this area, please visit or call the 

office, or email olevy@bmcc.cuny.edu, or twade@bmcc.cuny.edu. If you need immediate assistance, please 

contact BMCC Public safety at 212-220-8080. 

https://www.cuny.edu/coronavirus/university-updates/clarity-new-mask/
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/diy-cloth-face-coverings.html
http://www.bmcc.cuny.edu/singlestop
http://www.bmcc.cuny.edu/counseling
http://www.bmcccuny.edu/aac
mailto:olevy@bmcc.cuny.edu
mailto:twade@bmcc.cuny.edu
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Office of Accessibility www.bmcc.cuny.edu/accessibility, room N360 (accessible entrance: 77 Harrison 

Street), 212-220-8180. This office collaborates with students who have documented disabilities, to 

coordinate support services, reasonable accommodations, and programs that enable equal access to 

education and college life. To request an accommodation due to a documented disability, please visit or 

call the office. 

BMCC Policy on Plagiarism and Academic Integrity Statement 

Plagiarism is the presentation of someone else’s ideas, words or artistic, scientific, or technical work as one’s 

own creation. Using the idea or work of another is permissible only when the original author is identified. 

Paraphrasing and summarizing, as well as direct quotations, require citations to the original source. Plagiarism 

may be intentional or unintentional. Lack of dishonest intent does not necessarily absolve a student of 

responsibility for plagiarism. Students who are unsure how and when to provide documentation are advised to 

consult with their instructors. The library has guides designed to help students to appropriately identify a cited 

work. The full policy can be found on BMCC’s Web site, www.bmcc.cuny.edu. For further information on 

integrity and behavior, please consult the college bulletin (also available online). 

http://www.bmcc.cuny.edu/accessibility
http://www.bmcc.cuny.edu/
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Lecture Syllabus 

 
Week Topics Page # 

1 Chapter 12: Introduction to Organic Chemistry: Hydrocarbons 

12.1 Organic Compounds 

12.2 Alkanes 

12.3 Alkanes with Substituents 
12.4 Properties of Alkanes 

 

426 

427 

430 
433 
438 

2 12.5 Alkenes and Alkynes 

12.6 Cis-Trans Isomers 

12.7 Addition Reactions for Alkenes 
12.8 Aromatic Compounds 

 

441 

444 

447 

  453 
 

3 Chapter 13: Alcohols, Phenols, Thiols, and Ethers 

13.1 Alcohols, Phenols and Thiols 

13.2 Ethers 

13.3 Physical Properties of Alcohols, Phenols and Ethers 
13.4 Reactions of Alcohols and Thiols 

 

  467  

468 

474 

476 
480 

4 Chapter 14: Aldehydes and Ketones 

14.1 Aldehydes and Ketones 

14.2 Physical Properties of Aldehydes and Ketones 
14.3 Oxidation and Reduction of Aldehydes and Ketones 

 

  496  

497 

502 
504 

5 

 

 

14.4 Addition of Alcohols: Hemiacetals and Acetals 

Chapter 15: Carbohydrates 

15.1 Carbohydrates 

15.2 Chiral Molecules 
 

507 
521 
522 
525 

6 

 

 

 

 

15.3 Fischer Projection of Monosaccharides 

15.4 Haworth Structures of Monosaccharides 

15.5 Chemical Properties of Monosaccharides 

15.6 Disaccharides 
15.7 Polysaccharides 

  532 

535 

539 

542 

546 
 

7 Chapter 16: Carboxylic Acids and Esters 

16.1 Carboxylic Acids 

16.2 Properties of Carboxylic Acids 

16.3 Esters 
16.4 Properties of Esters 

  560  

561 

564 

569 

575 
 

8 Chapter 17: Lipids 

17.1 Lipids 

17.2 Fatty Acids 

17.3 Waxes and Triacylglycerols 

17.4 Chemical Properties of Triacylglycerols 

  586 

587 

588 

594 

599 
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   9 17.5 Phospholipids 

17.6 Steroids 
17.7 Cell Membranes 

 

602 

607 

613 

   10 Chapter 18: Amines and Amides 

18.1 Amines 

18.2 Properties of Amines 

18.3 Heterocyclic Amines 

18.4 Neurotransmitters 

18.5 Amides 
18.6 Hydrolysis of Amides 
 

624 
625 
629 
634 
637 
643 
648 

11 Chapter 19: Amino Acids and Proteins   660 

 19.1 Proteins and Amino Acids 661 

 19.2 Proteins: Primary Structure 665 

 19.3 Proteins: Secondary Structure 670 

   19.4 Proteins: Tertiary and Quaternary Structures 674 

 19.5 Protein Hydrolysis and Denaturation 679 

   

12 Chapter 20: Enzymes and Vitamins   688 

 20.1 Enzymes and Enzyme Action 689 

 20.2 Classification of Enzymes 693 

 20.3 Factors Affecting Enzyme Activity 696 

 20.4 Regulation of Enzyme Activity 
 

699 

13 20.5 Enzyme Inhibition 
20.6 Enzyme Cofactors and Vitamins 
Chapter 21: Nucleic Acids and Protein Synthesis 
21.1 Components of Nucleic Acids 
21.2 Primary Structure of Nucleic Acids 
21.3 DNA Double Helix and Replication 

703 
708 
721 
722 
725 
727 

14   21.4 RNA and Transcription 732 

   21.5 The Genetic Code and Protein Synthesis 737 

 21.6 Genetic Mutations 742 

 21.7 Recombinant DNA 747 

 21.8 Viruses 750 
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Laboratory Syllabus 

 

Reference 
Experiment 

Title Page 

 Laboratory Safety and Laboratory Rules  
 

Hydrocarbon Structures 
 

21 Functional Groups 235 

22 Reactions of Hydrocarbons 251 

23 Alcohols and Phenols 259 

24 Aldehydes and Ketones 269 

29 Types of Carbohydrates 323 

30 Tests for Carbohydrates 337 

25 Carboxylic Acids and Esters 279 

31 Lipids 349 

27 Amines and Amides 303 

33 Amino Acids 373 

34 Peptides and Proteins 383 

35 Enzymes 395 
 Nucleic Acids  
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