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BACHELOR OF SCIENCE PROGRAM IN APPLIED CHEMISTRY

Introduction

The Department of Chemistry at New York City College of Technology (City Tech) proposes a Bachelor of Science degree program in Applied Chemistry.  The Applied Chemistry program will provide the hands on laboratory training necessary for students to launch careers in chemical industry and in the broad range of industries that utilize analytical chemistry.  In accord with its applied focus, the proposed BS degree emphasizes the “college to career” route, recently highlighted by the American Chemical Society (ACS)1 which lists over 40 potential career options.  While fulfilling this primary goal of excellent preparation for immediate entry into a career position, the proposed program will also prepare students for post-baccalaureate study because it will meet all of the American Chemical Society’s requirements for approval of bachelor’s degree programs.  

1. Purpose and Goals

The purpose of the proposed Bachelor of Science (BS) in Applied Chemistry is to adapt City Tech’s chemistry degree to meet education requirements for 21st century laboratory science careers in and around New York City.  We believe that by providing students with an education that creates a clear path to employment in a broad range of laboratory settings including pharmaceuticals and personal care, biochemistry, regulatory affairs, materials, and environmental monitoring and remediation, the BS in Applied Chemistry will have the added benefit of attracting and retaining talented students in the sciences at City Tech.  

The proposed BS in Applied Chemistry aims to produce graduates who are sought after because they are particularly well prepared for hands on laboratory work. Because chemistry is central to many fields, we believe that the BS in Applied Chemistry will prepare students for careers in traditional industries like pharmaceuticals and personal care, and also for careers in emerging cross-disciplinary areas like biochemistry, environmental science, materials, and regulatory affairs.  There are several features of the proposed BS in Applied Chemistry that differentiate it from a traditional BS in Chemistry, and, in so doing, support the aim of enhanced employability in industry.  Distinguishing features of the proposed BS in Applied Chemistry are:

1) All chemistry courses will have a required laboratory component.  As such, the average graduate from City Tech’s BS in Applied Chemistry will have 765 hours of laboratory work (including 90 hours of General Chemistry laboratories).  This is approximately twice the number of laboratory hours the American Chemical Society requires for approved BS Chemistry graduates1. 
2) The Department of Chemistry will offer advanced laboratory courses in chromatography and spectroscopy.  In a survey of 113 bachelor’s level job postings in the NY metropolitan area, 24 % specifically requested experience in chromatography and/or spectroscopy.  This survey is detailed in our job needs analysis (Appendix A of this document).
3) Students will participate in a required internship in either an industrial laboratory, a government laboratory, or an academic laboratory.  For students electing to perform their internship in an academic laboratory, students will be strongly encouraged to seek a position outside of City Tech so that they will have had the opportunity to experience a different workplace environment.

2. Need and Justification
 
High Level Summary

Through a comprehensive job needs analysis focused in and around New York City, the Department of Chemistry has identified that significant opportunities exist for bachelor’s-level chemistry graduates with strong experience in chromatography and spectroscopy (Appendix A).  We find that none of the other CUNY campuses offers specific undergraduate courses in the areas of chromatography and spectroscopy.  We further find that of the CUNY campuses, only York College offers credited internships in their chemistry bachelor’s degree programs.  According to Chemical and Engineering News, “Internships in industry increase a new graduate’s chance of landing a permanent position.”2  Finally, the New York State Department of Labor projects strong growth in cross-disciplinary sciences (environmental science, biochemistry) that rely on chemical analyses (Appendix A).   

History of Chemical Technology at City Tech

Until 2011, the City Tech Department of Chemistry offered an AAS degree in Chemical Technology.  This degree was intended as a terminal degree to prepare graduates for immediate employment in Brooklyn’s chemical manufacturing sector.  In 2008 Pfizer closed its Williamsburg plant.  This closing marked the end of Brooklyn’s once vigorous chemicals manufacturing economy.  Even in the decade preceding Pfizer’s closure, AAS level chemical technician jobs were no longer common, and only a handful of City Tech’s Chemical Technology AAS degree earners entered directly into employment.  The diminished demand for associates level chemical technicians in Brooklyn reflects a broad national trend in which employers are seeking BS level chemical technicians (Appendix B).  Finally, the NYS Department of Labor (data from 2010-2014) reports that even when associates degree holders find a chemical technician job, they begin their careers with only two thirds the salary of bachelor’s degree holders (Table 1).

Table 1: Entry and median salaries of chemistry degree holders as a function of highest degree attained (http://labor.ny.gov/stats/lswage2.asp)3.

	Degree
	Entry salary 
	Median salary

	Associates
	$31,620
	$44,300

	Bachelor’s
	$46,880
	$72,810



Due to the relatively low salaries and the difficulties in finding associate level chemical technician jobs, we know of only one of City Tech’s AAS degree earners who has entered directly into industry in the last ten years.  Instead, the majority of City Tech’s recent Chemical Technology graduates transfer to bachelor’s programs in chemistry, biochemistry, or chemical engineering.  Recognizing and supporting the increasing number of students who elect to transfer to bachelor’s degree, the City Tech Department of Chemistry undertook a major curriculum overhaul in 2010/11 and now offers an AS degree in Chemical Technology.  This AS degree is equivalent to a rigorous first two years of a chemistry or biochemistry BS degree.  While the AS in Chemical Technology has facilitated more successful transfers, connecting students to standard science bachelor’s programs does not meet City Tech’s core mission to train students for careers in applied science.  To better align City Tech’s degree offerings with the college’s core mission, the Department of Chemistry has undertaken a job needs analysis to identify careers in applied chemistry in and around NYC.  We now propose a bachelor’s program to prepare students for the careers we have identified.

2.1 Relationship to Other Programs at CUNY 

No other CUNY campus offers a BS in Applied Chemistry.  

Chemistry bachelor’s degrees are offered at Hunter (BA), City College (BS), Queens (BA), Brooklyn (BA and BS), Lehman (BA and BS), York (BS), and College of Staten Island (BS). The difference between the proposed BS in Applied Chemistry and the above named bachelor’s degree programs is that the proposed BS in Applied Chemistry program provides a uniquely strong grounding in the laboratory skills required for employment directly after the bachelor’s degree.  This strong grounding is provided by:

· 765 hours of required in course laboratory as opposed to 400 hours required in a traditional bachelor’s degree
· Required upper level electives in both Advanced Spectroscopy and Instrumental Chromatography.  This is a full year of detailed instrumental experience beyond the usual requirements of Analytical Chemistry (CHEM 3312) and Instrumental Methods of Analysis (CHEM 3412)
· A full 6 credits of independent research or other professional workplace experience.

Bronx Community College’s (BCC) Department of Chemistry and Chemical Technology offers an AAS degree in Pharmaceutical Manufacturing Technology.  This degree has an applied chemistry focus, but, as an associate in applied sciences degree, it does not meet the minimum entry requirement for many industrial jobs (i.e., a bachelor’s degree, as detailed in Appendix A, job needs analysis data), and it does not contain the math requirements (Calculus I and II) and the physics requirements (Physics I and II with calculus) that would prepare a student for 4 year completion of a BS degree in chemistry. BCC also offers an AS degree in Liberal Arts and Science/Chemistry and AS degree in Forensics, both of which would articulate well with City Tech’s proposed BS Applied Chemistry program.  In fact, all CUNY community colleges are appropriate partners for articulation with the proposed BS in Applied Chemistry.  Kingsborough Community College offers an AS Chemistry degree; Borough of Manhattan Community College offers both AS Science and AS Engineering Science degrees.  These courses of study include Chemistry, Math, Physics, and general education requirements that are very close to those of City Tech’s AS Chemical Technology degree.

We have shared information about the proposed BS Applied Chemistry degree with heads of programs at Kingsborough Community College (Professor and Chair John Mikalopas, Department of Physical Sciences), Bronx Community College (Professor and Chair Neal Phillip, Department of Chemistry and Chemical Technology), Borough of Manhattan Community College (Professor and Chemistry Science Deputy, Carlos Alva, Science Department), and Queensborough Community College (Professor and Chair Sasan Karimi, Department of Chemistry).  Letters of support from these individuals are attached.



2.2 Relationship to Other Programs Outside of CUNY

Applied Chemistry bachelor’s degrees are rare within the United States.  After a comprehensive search, two programs were identified.  Table 2 summarizes the enrollment, number of graduates and number of faculty in BS Applied Chemistry, BS Chemical Technology, or BS Industrial Chemistry programs in the United States and its protectorates. 

Table 2: BS programs in Applied Chemistry, Industrial Chemistry, or Chemical Technology.

	University, Location
	Program name
	Enrollment
	Number of graduates
	Number of faculty

	University of Puerto Rico at Humacao
	BS in Industrial Chemistry
	209 students are currently enrolled in BS program 
	30-48 per year
	10

	Xavier University, Cincinnati, Ohio
	BS in Applied Chemistry 
	3 – 4 students per year
	Program in process modification to allow for graduation in four years*
	12




*The Xavier University BS in Applied Chemistry is currently a six year joint program with the University of Cincinnati.  In this program, students spend three years at Xavier University and then three additional years at the University of Cincinnati.  At the end of these six years, students graduate with a BS in Applied Chemistry and a BS in Chemical Engineering.  In personal correspondence with Professor Barbara Hopkins, the Chair of the Xavier Department of Chemistry, we have learned that Xavier University plans to change the BS in Applied Chemistry program to a four year degree whose primary purpose is preparing students for graduate work in Chemical Engineering.  They are making this change because the six year structure of the current program is not an appealing option for students.

2.3 Resources Available to Implement the Program

City Tech’s Departments of Chemistry, Physics, Mathematics, Biology, and Library currently offer all of the required courses for the AS in Chemical Technology.  For the chemistry courses required for the BS in Applied Chemistry, only five new upper level chemistry courses will need to be developed.  To fulfill the BS Applied Chemistry requirement of five upper level (2000 level or higher) math/science electives, students will have the opportunity to choose from existing math/science electives offered by the Departments of Physics, Mathematics, Biology and Chemistry.  The current course offerings from the Physics, Mathematics, and Biology departments include over 30 upper level electives.

The City Tech Department of Chemistry is extraordinarily well equipped to support the hands on laboratory analysis work that will be a central feature of the BS in Applied Chemistry.  As required for the American Chemical Society’s approval of BS in Chemistry degrees, the City Tech department already has several Fourier transform infrared spectrometers and a 300 megaHertz nuclear magnetic resonance spectrometer.  In addition, the department possesses a broad collection of modern analytical instrumentation (Table 3).

Table 3: Instrumentation the Department of Chemistry possesses to support hands on work in the BS Applied Chemistry program.

	Analysis Category
	Technique; Instrument

	Spectroscopy
	Fourier transform infrared (FTIR); Thermoscientific iS10, Shimadzu IR Prestige-21; Shimdazu 8400s 

	Spectroscopy
	Nuclear magnetic resonance (NMR); Bruker Ultrashield 300, Anasazi EfT 90

	Spectroscopy
	Ultraviolet visible (UV-Vis); Cary 100, Shimadzu 1800

	Spectroscopy
	Fluorescence; Cary Eclipse, Shimadzu RF 5301PC

	Spectroscopy
	Energy dispersive X-ray (EDX); Shimadzu 720

	Spectroscopy
	X-ray diffraction (XRD); Shimadzu XRD 6000

	Chromatography
	Liquid chromatography-Mass Spectrometry (LC-MS); Shimadzu 2010EV

	Chromatography
	Gas Chromatography (GC); Shimadzu 2010

	Chromatography
	Gas Chromatography-Mass Spectrometry (GC-MS); Shimadzu QP 2010

	Microscopy
	Atomic force microscopy (AFM); Agilent 5400

	Microscopy
	Fluorescence; AMG Evos

	Thermal analysis
	Thermogravimetric analysis (TGA); Shimadzu TGA 50

	Thermal analysis
	Differential scanning calorimetry (DSC); Shimadzu TGA 60

	Thermal analysis
	Simultaneous DSC/TGA; TA Instruments SDT Q600

	Particle size 
	Laser diffraction; Shimadzu SALD 301V

	Particle size/zeta potential
	Dynamic light scattering; Delsa Nano HC

	Electroanalysis
	Potentiostats/galvanostats; CH Instruments 7000spl; Gamry Reference 600; Pine AFC BP1



In addition to the above listed instruments, we have tissue culture facilities and are currently preparing a proposal for a triple quad LC-MS.  Finally, in support of the computational chemistry and advanced data analysis required for the proposed BS in Applied Chemistry, the Department of Chemistry possesses a computer cluster with seven computer workstations loaded with Spartan computational chemistry software, and with MESTRENOVA and Origin data analysis software.  



3. Anticipated Enrollment and Student Interest

3.1 Anticipated Enrollment

The number of full and part time students expected to enroll in the first year of the BS Applied Chemistry program is 16.  This estimation is based on the expectation that the department will: 
1) Retain 75% of our current graduating AS Chemical Technology students.  On average, twelve students complete the Chemical Technology associate degree per year (60 graduates in the most recent 5 years).  We estimate that nine of the AS program graduates will continue their studies in this department.  (See student interest survey, Table 5);
2) Attract approximately five students from City Tech’s Liberal Arts and Sciences (LAS) major. (See student interest survey, Table 5);
3) Attract two part time students.

In projecting enrollments after the first year, we estimate that 90% of our students will continue from one year to the next.  Further, after the first two years of existence, the new program is likely to accept five to eight students annually from various CUNY community colleges. We have identified a number of CUNY community college programs whose degrees would articulate well with the proposed BS in Applied Chemistry.  In particular: Kingsborough Community College offers an AS Chemistry degree; Borough of Manhattan Community College offers both AS Science and AS Engineering Science degrees; Bronx Community College offers both AS Science for Forensics and AS Liberal Arts and Sciences: Chemistry degrees; and Queensborough Community College offers an AS degree in Science, and plans to offer an AS in Chemistry.  We have obtained letters of support from these community college partners.  We believe that the estimated enrollment presented in Table 4 is a lower limit on the actual enrollment because we have assumed that 100% of our 4th year students graduate from the BS program.  In reality, students often require more than four years to complete a bachelor’s degree.  The actual six year graduation rate for bachelor’s degree programs at City Tech is 32.7% 4.

A summary of expected enrollments is provided in the Table 4.

Table 4: Projected enrollment of the proposed BS in Applied Chemistry.  In Table 4, F-T and P-T refer to full time students and part time students, respectively.

	
	YEAR 1
	YEAR 2
	YEAR 3
	YEAR 4
	YEAR 5

	F-T and P-T in Chemical Technology AS
	90
	90
	90
	90
	90

	F-T in Applied Chemistry BS 
	14
	27
	32
	37
	40

	P-T  in Applied Chemistry BS 
	2
	2
	5
	6
	8

	Total students in BS 
	16
	29
	37
	43
	48

	Total students in AS and BS programs
	106
	119
	127
	133
	138


3.2 Student Interest

Based on student surveys in two sections of General Chemistry II (sample size 34 students), all sections of Organic Chemistry I (sample size 32 students) and all sections of Organic Chemistry II (sample size 21 students), the department presents Table 5 and Table 6 to show interest in the proposed bachelor’s degree program.  In Table 5, only responses from Chemical Technology and LAS majors are shown.  The data indicate that 88% of Chemical Technology majors and 38% of LAS majors would likely enroll in the proposed bachelor’s degree program.  This value indicates that our estimation of 75 % enrollment of AS level Chemical Technology majors (used to construct our enrollment table, Table 4) is conservative.  

Table 5: Survey of Chemical Technology and LAS majors’ interest in BS in Applied Chemistry.  In this survey, students were asked if they would be interested in enrolling in a BS in Applied Chemistry program at City Tech if it were available.  In the present table, we consider a positive response as a student who states that he or she would “definitely enroll” or “probably enroll” in a BS in Applied Chemistry at City Tech if it were available.

	CHEM Majors*
Course
	# of respondents
	# of positive responses
	% of positive responses

	General Chemistry II 
	7
	6
	86

	Organic Chemistry I
	5
	5
	100

	Organic Chemistry II
	5
	4
	80

	TOTAL
	17
	15
	88

	LAS Majors**
Course
	# of respondents
	# of positive responses
	% of positive responses

	General Chemistry II 
	12
	4
	33

	Organic Chemistry I
	8
	3
	38

	Organic Chemistry II
	1
	1
	100

	TOTAL
	21
	8
	38


*CHEM: Chemical Technology
**LAS: Liberal Arts and Sciences

In Table 6, we provide the responses from all of the students in the classes surveyed (including both Chemical Technology majors and students majoring in all other fields.  The data indicate that there is strong interest (49%) in pursuing a BS in Applied Chemistry at City Tech, even among students who are not currently Chemical Technology majors.  


Table 6: Survey of student interest in BS in Applied Chemistry. In this survey, students were asked if they would be interested in enrolling in a BS Applied Chemistry program at City Tech if it were available.  In the present table, we consider a positive response as a student who states that he or she would “definitely enroll” or “probably enroll” in a BS in Applied Chemistry at City Tech if it were available.

	Course
	# of respondents
	# of positive responses
	% of positive responses

	General Chemistry II
	34
	14
	41

	Organic Chemistry I
	32
	15
	47

	Organic Chemistry II
	21
	14
	67

	TOTAL
	87
	43
	49


































4. Curriculum

Students who earn a City Tech BS in Applied Chemistry will have the skills and knowledge to work independently in the broad range of laboratory environments that use analytical chemistry techniques.  As the City Tech BS in Applied Chemistry will meet all of the requirements for an American Chemical Society approved BS in chemistry, our graduates will also be fully prepared to pursue advanced degrees in chemistry or in any of the health professions.  To support the aims of immediate workforce preparedness and possible future pursuit of advanced degrees, our curriculum provides foundational and in depth knowledge in chemistry and allied sciences, and provides practical instruction in the lab skills and communication skills valued in the workplace.
The proposed BS in Applied Chemistry will complement the existing AS in Chemical Technology.  It will provide a seamless path for AS Chemical Technology students to continue their studies.  The BS in Applied Chemistry has a 2+2 structure such that the first two years of the bachelor’s degree are the AS in Chemical Technology.

4.1 Overview of Courses in the Proposed Curriculum
The City Tech BS in Applied Chemistry is built on the premise that education in chemistry requires exposure to four key content areas:
1) Foundational knowledge: We define foundational knowledge as the background information that provides literacy in a given field and permits a student to continue to grow in a field by providing the knowledge basis necessary for success in advanced courses and for understanding the broader context of the discipline.  During the first two years of the Applied Chemistry bachelor’s degree, students will acquire the following categories of foundational knowledge:
	-Chemistry-specific foundational knowledge by taking a full year of General Chemistry, a full year of Organic Chemistry, and single semester courses in Physical Chemistry, Biochemistry, Analytical Chemistry and Inorganic Chemistry.
	-Foundational knowledge of the disciplines that provide key skills in accessing chemical information and in understanding the mathematical and physical models that describe chemical phenomena.  These courses are Calculus 1 and 2, Physics 1 and 2, and Information Sciences.
	- A basis upon which to contextualize the field of chemistry.  The curricular features supporting this aim are Biology I and four required General Education electives.
2) In depth content knowledge: We define in depth content knowledge as the scientific and mathematical information that is necessary to understand and tackle broad range of materials, environmental, and pharmaceutical problems to which chemistry is applied.  The courses that will provide this in depth content knowledge are Medicinal Chemistry and the five upper level Math/Science electives (any 2000 level or higher math or science course).  Students will be advised individually as to course selection necessary to create a cohesive body of upper level content knowledge.  
3) Laboratory skills: We define laboratory skills as the set of skills necessary to function effectively in chemical and chemical analysis laboratories. These include specific skills like operation of equipment, and cross cutting skills like experimental design and data analysis.  The courses that will provide students with basic laboratory skills are General Chemistry I and II, and Organic Chemistry I and II.  Higher level laboratory skills will be developed in Analytical Chemistry, Instrumental Methods of Analysis, Advanced Spectroscopy, Advanced Chromatography and Inorganic Chemistry.  The skills gained through these courses will be sharpened through a required two semesters of internship or research.
4) Scientific communication skills: We define scientific communication skills as competency in scientific writing (lab reports, lab notebooks) and in oral communication.  Students will begin scientific writing training during General Chemistry I, and it will be reinforced in all subsequent chemistry courses.  Writing skills will be further sharpened through required courses English Composition I and II, and Advanced Technical Writing (offered in the English department).  Finally, oral communication skills will be formally taught in a required communication course, and will be reinforced through oral presentations required in General Chemistry, Organic Chemistry, Analytical Chemistry, Inorganic Chemistry, Medicinal Chemistry and Instrumental Methods of Analysis.
4.2 Program Level Learning Outcomes

4.2.1: Discipline Specific
The discipline specific program level student learning outcomes are designed to ensure that students who earn City Tech’s Applied Chemistry bachelor’s degree will be ready to work independently in a laboratory setting and will add value to a laboratory team through their hands on skills and their ability to interpret data.  The Applied Chemistry bachelor’s degree learning outcomes are:
	Skills:
· Students should be able to analyze laboratory data in order to draw defensible conclusions
· Students should be able to report the results of laboratory work in both written and oral forms
· Students should be able to evaluate safety risks associated with chemical experiments and use their evaluation to discern safe laboratory practices and behaviors
· Students should be able to demonstrate competent usage of modern spectroscopic, chromatographic, and electroanalytical techniques
· Students should be able to locate and analyze chemical literature in order to explain phenomena observed experimentally and in order to compare multiple sources of experimentally determined data
· Students should be able to solve scientific problems by designing experiments based on testable hypotheses; particular emphasis will be placed on designing experiments for common chemical problems such as identification of unknown samples
Knowledge:
· Students should demonstrate an understanding of the molecular nature of matter by describing atoms, molecules, and chemical bonding in terms of the relevant mathematical and spatial models
· Students should be able to predict the products of chemical reactions based on knowledge of the phenomenological trends observed for organic molecules, inorganic compounds, and materials
· Students should be able to explain observed commonly observed macroscopic properties in terms of underlying molecular and electronic structure
· Students should be able to explain the chemical and physical laws that govern the functioning of spectroscopic and chromatographic measurements
· Students should be able to describe the differential aspects of transition metal chemistry, including coordination complexes and organometallic species
· Students should be able to describe the structure and chemical function of macromolecules in a biological context
· Students should be able to rationalize the function and activity of a molecule based on its structure
Attitudes:
· Students should appreciate that academic integrity is crucial to the development of new knowledge in chemistry and the sciences
· Students should appreciate chemistry’s role as a “central science,” relevant to the questions of a range of industries including pharmaceuticals and personal care, biochemistry, regulatory affairs, materials, and environmental science
4.2.2 General Education
The new BS in Applied Chemistry will provide a university education that integrates the broad goals of general education with the discipline-specific body of knowledge and practices of applied chemistry. A years-long and college-wide effort to define general education at City Tech has guided us in preparing this program of study. The “knowledge, skills, integration, and values” that define general education at City Tech enrich all the chemistry and non-chemistry coursework in the BS in Applied Chemistry.  Below, we state City Tech’s General Education learning goals and present a mapping of the BS in Applied Chemistry to these learning goals (Table 7).  

General education learning goals at City Tech include5:

Knowledge: “develop knowledge from a range of disciplinary perspectives, and develop the ability to deepen and continue learning” 

Skills: “develop and use the tools needed for communication, inquiry, analysis, and productive work” 

Integration: “work productively within and across disciplines”

Values, ethics, and relationships: “understand and apply values, ethics, and diverse perspectives in personal, professional, civic, and cultural/global domains”

Table 7: Mapping of BS in Applied Chemistry courses to City Tech general education learning goals.  In this mapping, we separate chemistry specific knowledge and skills from the broader general education learning goals in the areas of knowledge and skills.

	Integrating Chemistry and General Education in the BS in Applied Chemistry


	Knowledge from a range of disciplinary perspectives
	Skills needed for communication, inquiry, and analysis

	Integration and cross-disciplinary 
	Values, ethics, and diverse perspectives
	Chemistry specific content and methods

	Creative Expression
	English Composition I
	Biology
	US Experience
	General Chemistry I

	Individual/Society
	English Composition II
	Biochemistry
	World/Global Issues
	General Chemistry II

	Physics I
	Advanced Technical Writing
	Medicinal Chemistry
	
	Organic Chemistry I

	Physics II
	Calculus I
	Math/Science Elective 2
	
	Organic Chemistry II

	Math/Science Elective 1
	Calculus II
	
	
	Analytical Chemistry

	
	Speech
	
	
	Instrumental Method of Analysis

	
	Information Sciences
	
	
	Physical Chemistry

	Interdisciplinary Course
Liberal Arts Courses
	Inorganic Chemistry

	
	Advanced Spectroscopy

	
	Instrumental Chromatography

	
	Internship/Research




4.3 Courses Required to Complete the Program
The proposed BS in Applied Chemistry integrates the college’s general education goals into an applied science program.  In particular, the proposed BS in Applied Chemistry complies with the college’s general education option and with the CUNY Pathways requirements.  It also conforms to the American Chemical Society requirements for approved chemistry bachelor’s degree programs.  Below, we list all courses required for the BS in Applied Chemistry, and categorize the courses as Required Core, Flexible Core, College Option requirement, Program-Specific Degree Requirement, and Science and Mathematics Free Elective Courses.  In Table 8, we show how the courses required for the BS in Applied Chemistry meet or exceed the American Chemical Society’s requirements.


Department: 	Chemistry	
Degree: 	Applied Chemistry BS


General Education Common Core: 45 credits

I. Required Core[footnoteRef:1] (4 courses, 14 credits) [1: Applied Chemistry is a STEM degree program, requiring 4 or 5 credit courses in mathematics and sciences. Student may elect to use their required 4 or 5 credit mathematics or science courses to meet Common Core requirements in “Mathematical and Quantitative Reasoning” and “Life and Physical Sciences.” Note also that other science courses are identified as satisfying “Scientific World” courses in the Flexible Core.] 


English Composition (2 courses, 6 credits)
	ENG 1101 	English Composition I						3
	ENG 1121	English Composition II						3

	Mathematical and Quantitative Reasoning (1 course, 4 credits) 
MAT 1475	Calculus I							4

Life/ Physical Science (1 course, 4 credits) 
CHEM 1110/L	General Chemistry I						4


II.	Flexible Core (6 courses, 19 credits) From the list of approved courses select one course from each of the following areas; no more than two courses may be selected from any discipline.
		
	World Cultures and Global Issues						3
	
US Experience in its Diversity							3

Creative Expression								3

Individual and Society								3
LIB 1201	Research and Documentation in the Information Age (recommended)

Scientific World 
CHEM 1210/L	General Chemistry II (recommended)				4

One additional course from any Flexible Core area				3

III.	College Option requirement (12 credits): [footnoteRef:2] [2:  Complete lists of liberal arts and sciences courses and advanced liberal arts courses, as well as semester-specific lists of interdisciplinary courses and writing intensive courses, are available online at the City Tech Pathways website.] 

•	One course in speech/ oral communication[footnoteRef:3]  [3:  Students who have already met this requirement may choose any other liberal arts and science course in its place. ] 

COM 1330	Public Speaking or higher					3

•	One interdisciplinary liberal arts and sciences course				3

•	Two additional liberal arts courses to reach a minimum total of 45 credits in general education. In meeting their general education requirements overall, students must take at least one advanced liberal arts course or two sequential courses in a foreign language.			6									
		

Writing Intensive Requirement. Students at New York City College of Technology must complete two courses designated WI for the associate level, one from the Common Core and one from the Applied Chemistry program courses; and two additional courses designated WI for the baccalaureate level, one from Common Core and one from the Applied Chemistry degree program.

IV.	Program-Specific Degree Requirements (67 Credits): 	
		
CHEM 1110	General Chemistry I							Met as Gen Ed
CHEM 1210	General Chemistry II							Met as Gen Ed	
CHEM 2223	Organic Chemistry I							5
CHEM 2323	Organic Chemistry II							5
BIO 1101	Biology I								4
PHYS 1441	General Physics I Calculus Based					5
PHYS 1442	General Physics II Calculus Based					5
CHEM 3312	Analytical Chemistry							5
CHEM 3412	Instrumental Methods of Analysis 					5
CHEM 3222	Physical Chemistry: Thermodynamics and Kinetics			4
BIO 3601	Biochemistry								4
CHEM	3622	Inorganic Chemistry							4
CHEM 4312	Instrumental Chromatography						4
CHEM 4322	Advanced Spectroscopy							4
MAT 1575	Calculus II								4

Internship/Research Course
CHEM 4901	Internship/Research in Applied Chemistry (two semesters)		6

Additional Required Courses								
MAT 1475	Calculus I[footnoteRef:4]								Met as Gen Ed [4:  Students who elect to take MAT 1475 without the requisite math background will be required to take MAT 1175, 1275, and /or 1375 in preparation, depending upon initial placement. This will increase the number of required credits for the degree by 4-12.] 

ENG 3773	Advanced Technical Writing						3
LIB 1201	Research and Documentation in the Information Age			Met as Gen Ed

Elective Credits to equal or exceed 120[footnoteRef:5]				 [5:  The number of free elective credits will vary depending upon the program-specific courses students use to meet Common Core requirements.] 

Choose courses from the following list to bring total number of credits to 120. The choice of electives, to be made in close consultation with the Program Coordinator or Academic Advisor, should ideally reflect the student’s interests, post-baccalaureate study plans, and career goals.

Science and Mathematics Elective Courses[footnoteRef:6] [6: Some of these elective courses have pre-and co-requisites that should be taken as part of the flexible core and college option choices.  ] 

BIO 2311/L 	Anatomy and Physiology I (Lecture and Laboratory) 			4
BIO 2312/L 	Anatomy and Physiology II (Lecture and Laboratory) 			4
BIO 3302/L 	Microbiology (Lecture and Laboratory) 					4
BIO 3350 	Elements of Bioinformatics (Lecture and Laboratory) 			4
BIO 3352 	Bioinformatics (Lecture and Laboratory) 					4
BIO 3354	Computational Genomics						3
BIO 3356	Molecular Modeling in Biology						3
BIO 3524 	Nutrition 								2
BIO 3526 	Pathophysiology 							3
BIO 3620/L 	Molecular and Cell Biology (Lecture and Laboratory) 			4
CHEM 2411	Special Topics								3
CHEM 4822	Medicinal Chemistry							3
CST 2403	Introductory C++ Programming Language Part I				3
CST 3503	C++ Programming Part II						3
MAT 2071 	Introduction to Proofs and Logic 						4
MAT 2440 	Discrete Structures and Algorithms I 					3
MAT 2540 	Discrete Structures and Algorithms II 					3
MAT 2572 	Probability and Mathematical Statistics I					4
MAT 2580 	Introduction to Linear Algebra 						3
MAT 2588 	The Mathematics of Finance 						3
MAT 2630 	Applied Mathematics Technology--Numerical Analysis 			3
MAT 2675 	Calculus III								4	
MAT 2680 	Differential Equations 							3
MAT 3021 	Number Theory 							4
MAT 3050 	Geometry I								4
MAT 3075 	Introduction to Real Analysis 						4
MAT 3080 	Modern Algebra 							4
MAT 3672 	Probability and Mathematical Statistics II					4
MAT 3770 	Mathematical Modeling I – Optimization 					3
MAT 3772 	Stochastic Models							3
MAT 3777 	Applied Mathematics: Applications of the Wave Equations 		3
MAT 3787 	Applied Mathematics – Finite Fields 					3
MAT 3788 	Applications of the Heat Equation for Financial Mathematics 		3
MAT 3880 	Introduction to Partial Differential Equations using Mathematical Models in Biology 3 
MAT 4030 	History of Mathematics 							3
MAT 4050 	Geometry II 								3
MAT 4672 	Computational Statistics with Applications 				3
MAT 4788 	Financial Risk Modeling 						3
MAT 4872 	Probability and Mathematical Statistics III 				4
MAT 4880 	Mathematical Modeling II 						3
PHYS 2601/L  	Introduction to Research (Lecture and Laboratory) 			3
PHYS 2603/L 	Physical Principles of Medical Imaging 					3
PHYS 2605 	Introduction to Laser Physics and Photonics				4
PHYS 2607 	Introduction to Quantum Mechanics					3
PHYS 2609 	Introduction to Quantum Computing					4

Total General Education Common Core credits: 					45
Total elective courses required and elective credits: 					75
	
Total Credits for Degree: 								120





Note for advisement only: Students who wish to take MAT 2588 The Mathematics of Finance should be aware of the pre-and co-requisites and arrange to take them as part of their flexible core and college option choices.  Students who wish to take MAT 2630, MAT 3770, MAT 3787, or MAT 3788 should be aware of the prerequisite of CST 1101 and arrange to take it as part of their college option choices.






[image: ]Table 8: Comparison between chemistry and cognate courses required for an ACS approved BS in Chemistry and City Tech’s Proposed Curriculum for a BS in Applied Chemistry1.

4.4 Typical Course Sequence for a 4-year Timeframe

In Table 9, we provide a typical course sequence for four year completion of the Applied Chemistry bachelor’s degree program.  
Table 9: Four year sequence of Applied Chemistry BS program.  In this table, there are five courses listed as “Any Upper Level Math/Science Elective.”  This term refers to any 2000 level or higher math or science course that will be chosen to complement a student’s chemistry course work and career aspirations.
[image: ]

4.5 Course Descriptions for Six New Courses for the Program
CHEM 3222: Physical Chemistry: Thermodynamics and Kinetics (3h lecture/week + 3h laboratory, 4 credits)

This course introduces the foundational ideas in thermodynamics and kinetics.  Thermodynamics topics to be covered include First, Second, and Third Laws of thermodynamics, states of matter and phase transformations, equilibrium, Gibbs free energy, and prediction of spontaneous reactions.  Kinetics topics to be covered include reaction rates, rate laws, and transition states.  Thermodynamics and kinetics topics will be presented with emphasis on applications to industrial chemistry.

Pre-requisites: CHEM 1210, MAT 1575, PHYS 1442

CHEM 3622: Inorganic Chemistry (3h lecture/week + 3h laboratory, 4 credits)

This course covers in a comprehensive way the fundamental concepts of inorganic chemistry. It deals with the properties of all the elements in the periodic table, ranging from highly reactive metals to noble metals and non-metals. Students taking this course gain clear insights into essential concepts such as bonding theory, molecular orbitals, group theory, coordination chemistry, organometallic chemistry and bioinorganic chemistry, among others. In addition, the course is accompanied by a laboratory to properly settle the concepts learned during the lectures.

Pre-requisites: CHEM 1210

CHEM 4822: Medicinal Chemistry (3h lecture/week, 3 credits)

The course in Medicinal Chemistry focuses on chemistry applied to prevent or solve living organisms’ health-related problems. Conceptually, a chemist in this field will attempt to synthesize a pharmaceutical agent with a desired biological effect on a living body. This course will provide students with a solid background in fundamental concepts such as drug targets, pharmacodynamics and pharmacokinetics, and drug discovery/development, together with insights into particular selected topics of high impact on human lives (anti-viral agents, anti-cancer agents, anti-bacterial agents, etc.). 

Pre-requisites:  CHEM 2323

CHEM 4322: Advanced Spectroscopy (3h lecture/week + 3h laboratory, 4 credits)

This course begins with an overview of the quantum mechanical underpinnings of spectroscopy, the interaction of radiation with matter, and molecular symmetry.  It then covers the general features of a spectroscopic experiment.  The remainder of the course is devoted to detailed experimental and theoretical understanding of rotational, vibrational, and electronic spectroscopies, and an additional background in photoelectron and laser spectroscopies.  The experimental understanding will be obtained through hands on laboratory activities.

Pre-requisites: CHEM 3412, CHEM 3222


CHEM 4312: Instrumental Chromatography (3h lecture/week + 3h laboratory, 4 credits)

This course will provide in depth theoretical and hands on experience with gas chromatography (GC), gas chromatography-mass spectrometry (GC-MS), high pressure liquid chromatography (HPLC), and liquid chromatography-mass spectrometry (LC-MS).  Methods of sample preparation prior to chromatographic analysis will also be covered.  These will include liquid/liquid extraction, solid phase extraction, and solid phase microextraction.  Laboratory work will emphasize chromatographic methods development for applications in the pharmaceutical industry, in forensics labs, and environmental monitoring labs.

Pre-requisites: CHEM 3412

CHEM 4901: Internship/Research in Applied Chemistry (9h laboratory/week, 3 credits)

This internship/research course provides students with hands-on experience in an applied setting.  The student will be able to relate the internship experience to the knowledge, skills and values gained through college-level classroom teaching.

Prerequisites: Department approval and CHEM 2323 or CHEM 3412 


5. Faculty

The Department of Chemistry has seven tenured or tenure track faculty members.  All hold a Ph.D. degree.  8 - 10 adjuncts are hired each semester. A summary of all tenured or tenure track faculty members and their fields of specialty are listed in Table 10.  Possible teaching assignments for the BS in Applied Chemistry are also listed in Table 10.  
  
Table 10: Summary of Chemistry Department’s tenured or tenure track faculty members.

	Faculty Member
	Area of Expertise
	Possible Teaching Assignments

	Zimmerman
	General and physical chemistry
	General Chemistry I&II, Physical Chemistry 

	Tewani
	Quantitative analysis
	General Chemistry I&II, Analytical Chemistry 

	Nicolas
	Organic chemistry
	Organic Chemistry I&II

	Spellane
	Organic chemistry
	Organic Chemistry I&II

	Samaroo
	Biochemistry and bioorganic chemistry
	Medicinal Chemistry, Advanced Spectroscopy, Special Topics

	Deiner
	Materials science and physical chemistry
	Instrumental Methods of Analysis, Advanced Spectroscopy, Instrumental Chromatography, Physical Chemistry 

	Martinez
	Inorganic chemistry and bioinorganic chemistry
	Inorganic Chemistry, Medicinal Chemistry, Advanced Spectroscopy


 

 
6. Cost Assessment

The primary additional cost associated with the BS in Applied Chemistry will be the cost associated with employing two new tenure track faculty members.  All necessary laboratory equipment is already present at the college.  Annual maintenance contracts and standard incidental repair and replacement of parts should considered for several of the pieces of equipment, and the gross costs of such contracts and eventualities is estimated to be $50,000 per year.  We also propose that one new full time College Laboratory Technician be hired by the department.  This College Laboratory Technician would be responsible for routine maintenance of instruments.  Contracting an instrumentation specialist is advisable because ACS approved bachelor’s degree programs require “resources for maintenance and upkeep of this instrumentation, including knowledgeable support staff.”2

Finally, supplies and reagents will be ordered for the new upper level laboratory courses.  Based on the budget of one of our current upper level laboratory courses, Instrumental Methods of Analysis (CHEM 3412), we anticipate that the supplies and reagents costs for each upper level lab will be $2000 per year.
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Chancellor’s Report Form
 
Section AIV: New Courses

AIV.1.	Chemistry

Course Number: CHEM 3222 
Title:  Physical Chemistry: Thermodynamics and Kinetics
Hours: 3 Class Hours, 3 Lab Hours   
Credits: 4 Credits
Prerequisites: CHEM 1210, PHYS 1442, MAT 1575

Course Description:   This course introduces the foundational ideas in thermodynamics and kinetics.  Thermodynamics topics include First, Second, and Third Laws of Thermodynamics, states of matter and phase transformations, equilibrium, Gibbs free energy, and prediction of spontaneous reactions.  Kinetics topics include reaction rates, rate laws, and transition states.  Thermodynamics and kinetics topics will be presented with emphasis on applications to industrial chemistry.

Rationale:  One of the required upper level chemistry courses in the BS in Applied Chemistry program that satisfies the requirements in physical chemistry for American Chemical Society certification. The subjects covered underlie nearly all industrial chemistry processes and, additionally, this course improves students’ ability to pursue graduate study.  


New York City College of Technology, CUNY 
NEW COURSE PROPOSAL FORM
This form is used for all new course proposals. Attach this to the Curriculum Modification Proposal Form and submit as one package as per instructions.  Use one New Course Proposal Form for each new course.

	Course Title
	Physical Chemistry: Thermodynamics and kinetics

	Proposal Date
	09/29/14

	Proposer’s Name 
	L. Jay Deiner

	Course Number
	CHEM 3222

	Course Credits, Hours
	4 credits, 3hr lecture, 3 hr laboratory

	Course Pre / Co-Requisites
	CHEM 1210, PHYS 1442, MAT 1575

	Catalog Course Description
	
This course introduces the foundational ideas in thermodynamics and kinetics.  Thermodynamics topics to be covered include First, Second, and Third Laws of Thermodynamics, states of matter and phase transformations, equilibrium, Gibbs free energy, and prediction of spontaneous reactions.  Kinetics topics to be covered include reaction rates, rate laws, and transition states.  Thermodynamics and kinetics topics will be presented with emphasis on applications to industrial chemistry.


	Brief Rationale
Provide a concise summary of why this course is important to the department, school or college.
	
This course is important to the department because it will be one of required upper level chemistry courses in the BS in Applied Chemistry program.  It is imperative that the BS in Applied Chemistry include this course for two reasons.  First, in order to for the BS in Applied Chemistry to achieve approval from the American Chemical Society, it must include an upper level course in physical chemistry.  The approval and the programmatic strength implied by the approval will improve students’ ability to pursue graduate study should they eventually choose to do so.  Second, a thorough understanding of thermodynamics and kinetics is necessary to predict which reactions will occur spontaneously, and the energy necessary to impel a non-spontaneous reaction to occur.  This understanding underlies the computation of the energetic costs of nearly all industrial chemistry processes.


	Intent to Submit as Common Core
If this course is intended to fulfill one of the requirements in the common core, then indicate which area.
	This course will not be submitted to fulfill a common course requirement.

	Intent to Submit as An Interdisciplinary Course
	This course will not be submitted as an interdisciplinary course.

	Intent to Submit as a Writing Intensive Course
	This course will be submitted as a writing intensive course.


Course Outline: Physical Chemistry: Thermodynamics and Kinetics (CHEM 3222)

Hours: 3 hours of lecture per week, 3 hours of lab per week
Credits: 4 credits
Prerequisites: CHEM 1210, PHYS 1442, MAT 1575

Course Description: This course introduces the foundational ideas in thermodynamics and kinetics.  Thermodynamics topics to be covered include First, Second, and Third Laws of thermodynamics, states of matter and phase transformations, equilibrium, Gibbs free energy, and prediction of spontaneous reactions.  Kinetics topics to be covered include reaction rates, rate laws, and transition states.  Thermodynamics and kinetics topics will be presented with emphasis on applications to industrial chemistry.

Learning Outcomes and Assessments

Discipline specific

	Learning outcome
	Assessment

	Upon completion of the course, students should be able to predict reaction spontaneity using relevant thermodynamic parameters.
	In class problem solving sessions, homework problem sets, exams

	Upon completion of the course, students should be able to explain the thermodynamic interpretation of phase equilibria.
	In class problem solving sessions, homework problem sets, exams

	Upon completion of the course, students should be able to model simple and complex reactions using reaction rates and integrated rate laws.
	In class problem solving sessions, homework problem sets, exams

	Upon completion of the course, students should be able to explain reaction rates in terms of transition state theory. 
	In class problem solving sessions, homework problem sets, exams

	Upon completion of the course, students should be able to calculate rate constants and activation energies based on laboratory data.
	Laboratory reports



General Education

	Learning outcomes
	Assessment

	Upon completion of the course, students should be able to conduct targeted searches of scholarly literature.
	Final project: laboratory report in which students present their own data and compare and contrast their findings with relevant findings from the chemical literature

	Upon completion of the course, students should be able to present laboratory findings in a clear, concise laboratory report.
	Laboratory reports



Example Weekly Course Outline:

	Week
	Topics

	1
	Lecture: Introduction to thermodynamics:  ideal gases, equations of state for gases, liquids, and solids
Lab: Check-in safety orientation

	2
	Lecture: First law of thermodynamics: work, heat, First Law 
Lab: Heat engines and the first law of thermodynamics

	3
	Lecture: First law of thermodynamics: Adiabatic processes, molecular interpretation of work and heat, enthalpy, enthalpies of reaction, heat capacity
Lab: Heat engines and the first law of thermodynamics

	4
	Lecture: Second law of thermodynamics: Entropy, entropy changes, Second Law of thermodynamics, statistical interpretation of entropy
Lab: Determining entropy using calorimetry

	5
	Lecture: Third law of thermodynamics: Entropy as a function of T, third law, implications for phase transitions, heat capacities
Lab: Determining entropy using spectroscopy

	6
	Lecture: Helmholtz and Gibbs energies: Spontaneous processes, Maxwell relations, Gibb’s-Helmholtz equation, fugacity; EXAM 1 (WEEKS 1 – 5)
Lab: Measurement of diffusion coefficients of CO2-Ar and CO2-He

	7
	Lecture: Phase equilibria: Phase diagrams, relationship between Gibbs Free energy and phase diagram, chemical potential
Lab: Binary solid/liquid phase diagrams (naphthalene-diphenylamine)

	8
	Lecture: Liquid-Liquid solutions: partial molar quantities, Gibbs-Duhem equation, Raoult’s law
Lab: Binary liquid/vapor phase diagrams (distillation of cyclohexanone and tetrachloroethane)

	9
	Lecture: Liquid-Liquid solutions: Non-ideal solutions, activities, Gibbs energy of mixing in terms of activity coefficient
Lab: Data processing- in lab analysis of phase diagrams

	10
	Lecture: Chemical equilibrium: Definition of chemical equilibrium in terms of Gibbs free energy, equilibrium constant and temperature dependence (Van’t Hoff Equation),  relationship between equilibrium constant and direction of reaction
Lab: Construction of a gas thermometer

	11
	Lecture: Chemical kinetics- Kinetic theory of gases: Relationship between temperature and molecular speed, Maxwell-Boltzmann distribution of molecular speeds, Frequency of Collision, mean free path, gas phase reaction rate and molecular speed, EXAM 2 (WEEKS 6 – 10)
Lab: Construction of a gas thermometer

	12
	Lecture: Chemical kinetics- Rate laws: Rate laws, time dependent rate laws, transition state theory
Lab: Library class: searching and evaluating the chemical literature

	13
	Lecture: Chemical kinetics- Reaction mechanisms: elementary steps, detailed balance, steady state approximations 
Lab: Critical reading of chemical literature

	14
	Lecture: Chemical kinetics- gas phase reaction dynamics: collision theory, reaction cross section, impact parameter, orientation of collision, distribution of internal energy Lab: Moderate temperature decomposition of tert-butyl peroxide

	15
	Lecture: Chemical kinetics- Case studies of kinetics in industrially important processes; CUMULATIVE FINAL EXAM
Lab: Final lab report- compare and contrast student results with chemical literature



Grading Policy and Procedure

The lecture will account for 75 % of a student’s grade and the laboratory will account for 25 % of a student’s grade.  The grades in lecture and lab will be computed as described below.

Lecture: The activities and assignments comprising the lecture grade will be:
	Exam 1: 15 %
	Exam 2: 15 %
	Cumulative final exam: 25 %
	Problem sets (6 total): 30 %
Students will perform bi-weekly problem set exercises.  Problem sets will be graded for completeness, clarity, and quality of attempt.
	In-class participation in guided inquiry activities: 15 %
During class, students will participate in guided inquiry exercises as described in “Physical Chemistry: A guided Inquiry- Thermodynamics,” by Spencer, Moog, and Farrell.  Students will receive full credit for participation in the guided inquiry exercises if they are present for the class, on time, and actively engaged.

Laboratory: The activities and assignments comprising the laboratory grade will be:
	Written lab reports: 30 %
Students will write one laboratory report for each of the laboratory exercises. 
	Laboratory participation: 50 %
[image: ]Students’ participation in lab is extremely important because laboratory techniques are learned by doing them.  Student participation will be based on 1) attendance and on time arrival to the lab; 2) active participation in the lab.  For all students who actively participate in the lab, their laboratory attendance grade will be calculated based on the table below.  In the rare case that a student is present, on time, and not actively participating, the grade calculated from the table below will be lowered by one full letter grade. 
	Final laboratory project: 20 %
For the final laboratory project, students will find and read one article from the chemical literature relating to any of the experiments they have performed during the semester.  Students will write an analysis comparing and contrasting the laboratory techniques and the results they obtained with the laboratory technique and the results obtained in the literature article.

Required and Recommended Instructional Materials
For lecture, the required textbooks are:

McQuarrie, D. A., and Simon, J. D.  Physical Chemistry: A Molecular Approach; University Science Books, Sausalito,  1997.

Spencer, J. N., Moog, R. S., Farrell, J. J.  Physical Chemistry: A Guided Inquiry- Thermodynamics; Houghton Mifflin, Boston, 2004.

For lab, students are required to purchase:

	Approved safety goggles
	Laboratory coat
	Laboratory notebook (bound)

Library Resources: See Library Resources Form



Course Needs Assessment

Target Students and Projected Head Counts: This course will be a required upper level science course for BS in Applied Chemistry students.  We will offer the course once per year, and anticipate that each year, half of the students in year 3 and 4 of their bachelor’s degree studies will take the course.  Thus, during the first year of the BS in Applied Chemistry program, we anticipate that there will be eight students taking the Physical Chemistry course.  As the program grown, the Physical Chemistry class enrollment will grow.  We anticipate that there will be 14 students in year 2, 18 students in year 3, 21 students in year 4, and 24 students in year 5.

Physical Resources: No additional physical resources are necessary.

Overlap with Other Courses: Physical Chemistry focuses on thermodynamics and kinetics.  A full physical chemistry education would include quantum mechanics.  Therefore, we anticipate that students with strong interest in physical chemistry will take Physical Chemistry and Introduction to Quantum Mechanics (PHYS 2607).  Physical Chemistry and Introduction to Quantum Mechanics can be taken in either order (i.e., a student could study quantum mechanics before or after thermodynamics and kinetics).

Full Time Faculty:  The department does currently have full time faculty capable of teaching this course.  In particular, Dr. L. Jay Deiner is a physical chemist and Dr. Henry Zimmerman is a physical chemist.

Accrediting Body Information: This course is one of the courses required by the American Chemical Society for approval of a bachelor’s degree program.  The ACS Guidelines and Evaluation Procedures for Bachelor’s degree programs (published spring 2008) explicitly requires Physical Chemistry as part of its “Foundation Course Work” requirement.





Course Design

This course will be a required upper level chemistry course for the BS in Applied Chemistry.  The course will be offered as a lecture with an associated laboratory.  The course will be taught using three main instructional strategies: 1) Guided Inquiry; 2) Lecture; 3) Hands on laboratory work.  The Guided Inquiry will be structured around problem based group work as outlined in Spencer, J. N., Moog, R. S., Farrell, J. J.  Physical Chemistry: A Guided Inquiry- Thermodynamics; Houghton Mifflin, Boston, 2004.  None of the course will be offered online.

Relationship to Programmatic Learning Outcomes

Learning outcomes from the BS in Applied Chemistry are listed below.  Next to each learning outcome, we note in italics whether and how the Physical Chemistry course relates to the learning outcome.

Skills:
· Students should be able to analyze laboratory data in order to draw defensible conclusions **Physical Chemistry I will contain a laboratory section in which students are taught how to analyze physical chemistry data and how to present the data and associated conclusions in the form of a laboratory report.
· Students should be able to report the results of laboratory work in both written and oral forms  **Physical Chemistry I will teach and reinforce the structure of written laboratory reports.
·  Students should be able to evaluate safety risks associated with chemical experiments and use their evaluation to discern safe laboratory practices and behaviors  **Physical Chemistry I students will become familiar with safe laboratory techniques
· Students should be able to demonstrate competent usage of modern spectroscopic, chromatographic, and electroanalytical techniques **Physical Chemistry Lab will include work with spectroscopic equipment.
· Students should be able to locate and analyze chemical literature in order to explain phenomena observed experimentally and in order to compare multiple sources of experimentally determined data **Physical Chemistry will include a final project focused on accessing and reading the chemical literature
· Students should be able to solve scientific problems by designing experiments based on testable hypotheses  **Physical chemistry I students will not design experiments
Knowledge:
· Students should demonstrate an understanding of the molecular nature of matter by describing atoms, molecules, and chemical bonding in terms of the relevant mathematical and spatial models  **Physical chemistry I is focused on understanding the mathematical and spatial model underlying chemistry.
· Students should be able to predict the products of chemical reactions based on knowledge of the phenomenological trends observed for organic molecules
· Students should be able to explain observed commonly observed macroscopic properties (boiling point, melting point, solubility, stability, hardness) in terms of underlying molecular and electronic structure
· Students should be able to explain the chemical and physical laws that govern the functioning of spectroscopic and chromatographic instrumentation
Attitudes:
· Students should appreciate that academic integrity is crucial to the development of new knowledge in chemistry and the sciences  **In Physical Chemistry I, students will read chemical literature and use it to evaluate the knowledge they uncover through laboratory work.
· Students should appreciate chemistry’s role as a “central science,” relevant to questions of energy, biology, environment, materials, and medicine.





LIBRARY RESOURCES & INFORMATION LITERACY: MAJOR CURRICULUM MODIFICATION

Please complete for all major curriculum modifications. This information will assist the library in planning for new acquisitions; it will not affect curriculum proposals either positively or negatively.
Consult with library faculty subject selectors (http://cityte.ch/dir) 3 weeks in advance when planning course proposals to ensure enough time to allocate budgets if materials need to be purchased.
Course proposer: please complete boxes 1-4.  Library faculty subject selector: please complete box 5.
[image: ] 
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Section AIV: New Courses

AIV.1.	Chemistry

Course Number: CHEM 3622
Title:  Inorganic Chemistry
Hours: 3 Class Hours, 3 Lab Hours
Credits: 4 Credits
Prerequisites: CHEM 1210

Course Description: It covers the fundamental concepts of inorganic chemistry. Students gain clear insights into essential concepts such as bonding theory, molecular orbitals, group theory, coordination chemistry, organometallic chemistry and bioinorganic chemistry, among others. In addition, the course is accompanied by a laboratory to properly settle the concepts learned during the lectures.


Rationale:  Inorganic Chemistry (CHEM 3622) is required for all students enrolling in the Applied Chemistry BS program at City Tech’s Chemistry Department. It provides a solid background and depth knowledge in inorganic chemistry, and a balanced learning in chemical sciences necessary for the pursue of a Bachelor’s degree in Applied Chemistry that satisfies American Chemical Society requirements for certification.



New York City College of Technology, CUNY 
NEW COURSE PROPOSAL FORM
This form is used for all new course proposals. Attach this to the Curriculum Modification Proposal Form and submit as one package as per instructions.  Use one New Course Proposal Form for each new course.

	Course Title
	Inorganic Chemistry

	Proposal Date
	09/29/14

	Proposer’s Name 
	Alberto Martinez

	Course Number
	CHEM 3622

	Course Credits, Hours
	4 credits, 3hr lecture, 3 hr laboratory

	Course Pre / Co-Requisites
	CHEM 1210

	Catalog Course Description
	
This course covers in a comprehensive way the fundamental concepts of inorganic chemistry. It deals with the properties of all the elements in the periodic table, ranging from highly reactive metals to noble metals and non-metals. Students taking this course gain clear insights into essential concepts such as bonding theory, molecular orbitals, group theory, coordination chemistry, organometallic chemistry and bioinorganic chemistry, among others. In addition, the course is accompanied by a laboratory to properly settle the concepts learned during the lectures.


	Brief Rationale
Provide a concise summary of why this course is important to the department, school or college.
	
Inorganic Chemistry (CHEM 3622) will be required to all students enrolling in the Applied Chemistry BS program at City Tech’s Chemistry Department. This course is needed for the program because it will be the only one providing a solid background and depth knowledge in inorganic chemistry, including bond theories and transition metal chemistry which are normally not seen in detail in the general chemistry courses. It will, therefore, complement the strong background traditionally offered to undergraduate students in other fields of chemistry. Inorganic Chemistry is thus necessary for the department because it will provide students with an expanded scope in chemistry, together with a balanced learning in chemical sciences necessary for the pursue of a bachelor’s degree in Applied Chemistry that satisfies ACS requirements for certification.

	Intent to Submit as Common Core
If this course is intended to fulfill one of the requirements in the common core, then indicate which area.
	This course will not be submitted to fulfill a common course requirement.

	Intent to Submit as An Interdisciplinary Course
	This course will not be submitted as an interdisciplinary course.

	Intent to Submit as a Writing Intensive Course
	This course will be submitted as a writing intensive course.



Course Outline: Inorganic Chemistry (CHEM 3622)

Hours: 3 hours of lecture per week, 3 hours of lab per week
Credits: 4 credits
Prerequisites: CHEM 1210

Course Description: This course covers in a comprehensive way the fundamental concepts of inorganic chemistry. It deals with the properties of all the elements in the periodic table, ranging from highly reactive metals to noble metals and non-metals. Students taking this course gain clear insights into essential concepts such as bonding theory, molecular orbitals, group theory, coordination chemistry, organometallic chemistry and bioinorganic chemistry, among others. In addition, the course is accompanied by a laboratory to properly settle the concepts learned during the lectures.

Learning Objectives

Upon successful completion of the course students should be able to:

1.  Describe the atomic structure and use the periodic table to find trends and explain properties of elements
2.  Use symmetry and group theory to predict vibrational spectra
3.  Describe bonding in terms of molecular orbitals
4.  Explain coordination complexes and their bonding/geometries using the ligand field theory.
5.  Understand the reactivity of coordination complexes
6.  Describe basic elements of organometallic chemistry, bioinorganic chemistry and environmental chemistry

Specific Learning Outcomes and Assessments

	LEARNING OUTCOMES
For successful completion of the course, students should be able to:
	ASSESSMENT
Evaluation methods and criteria

	Describe the atom and the atomic theory. Use periodic table for prediction of properties and reactivity
	Lecture participation, group work, assignments, examinations, homework

	Use symmetry and group theory, and apply both to vibrational spectroscopy
	Lecture participation, group work, assignments, examinations, homework

	Describe the general principles of molecular orbitals for diatomic molecules as well as larger molecules
	Lecture participation, group work, assignments, examinations, homework

	Understand frontier orbitals and acid-base behavior.
	Lecture participation, group work, assignments, examinations, homework

	Comprehend the crystalline solid state, its thermodynamics, superconductivity, molecular orbitals and band structure
	Lecture participation, group work, assignments, examinations, homework

	Coordination chemistry: name complexes and identify isomerism, coordination numbers and geometries. Describe the ligand field theory and electronic spectra
	Lecture participation, group work, assignments, examinations, homework

	Understand elements of organometallic chemistry and catalysis
	Lecture participation, group work, assignments, examinations, homework

	Describe basic aspects of bioinorganic chemistry and environmental chemistry
	Lecture participation, group work, assignments, examinations, homework




Example Weekly Course Outline for Lecture:

	WEEK
	TOPIC
	CHAPTERS

	1
	Lecture. Introduction to inorganic chemistry. Review of basic concepts of atomic
theory, periodic trends, and simple bonding theories
	1-3

	2
	Lecture. Symmetry and group theory
	4

	3
	Lecture. Application of symmetry and group theory to vibrational spectroscopy
	4

	4
	Lecture. Molecular orbitals: Homonuclear diatomic molecules
	5

	5
	Lecture. Molecular orbitals: Heteronuclear diatomic molecules. Larger molecules
	5

	6
	Lecture. Molecular orbitals: Frontier orbitals and acid-base behavior.
	5

	7
	Lecture. Molecular orbitals: Hydrogen bonding. Hard-soft acid-base interactions
	6

	8
	Lecture. The crystalline solid state. Simple structures. Thermodynamics of ionic crystal formation
	7

	9
	Lecture. Superconductivity. Defects. Molecular orbitals and band structure of solids. Diodes, the photovoltaic effect and light-emitting diodes. Quantum dots

	7

	10
	Lecture. Coordination chemistry: Nomenclature, isomerism
	9

	11
	Lecture. Coordination chemistry: Coordination numbers and geometries.
	10

	12
	Lecture. Coordination chemistry: Electronic structure. Ligand field theory. Electronic spectra. Reactions and mechanisms
	11

	13
	Lecture. Elements of organometallic chemistry and catalysis
	13

	14
	Lecture. Bioinorganic and environmental chemistry
	15

	15
	Cumulative Final Exam
	










Example Weekly Course Outline for Laboratory:

	WEEK
	EXPERIMENT

	1
	Check-in and general discussion.

	2
	Expt. 1 (Part 1): Solid state chemistry: synthesis and characterization of a Zeolite-X

	3
	Expt. 1 (Part 2): Synthesis and characterization of a Zeolite-X (cont.)

	4
	Expt. 2: Synthesis of PdCl2(NCPh)2. FTIR spectroscopy and group theory analysis

	5
	Expt. 3: Exercises in VSEPR/MO theory

	6
	Expt. 4 (Part 1): Synthesis of cis-diamminedichloroplatinum(II) (cisplatin)

	7
	Expt. 4 (Part 2): Interaction of cisplatin with DNA (thermal denaturation method)

	8
	Expt. 5: Magnetic susceptibilities using the Evan’s NMR method.

	9
	Expt. 6: Electronic spectra of metal ions in solution. Use of Tanabe-Sugano diagrams

	10
	Expt. 7 (Part 1): Synthesis and FTIR spectrum of RuHCl(CO)(PPh3)3 

	11
	Expt. 7 (Part 2): Synthesis and FTIR spectrum of [RuH(CO)(NCCH3)2(PPh3)2]PF6

	12
	Expt. 7 (Part 3): 1H and 31P NMR spectra of RuHCl(CO)(PPh3)3 and [RuH(CO)(NCCH3)2(PPh3)2]PF6

	13
	Expt. 7 (Part 4): Catalytic hydrogenation of benzaldehyde by use of [RuH(CO)(NCCH3)2(PPh3)2]PF6. Gas uptake measurement and calculation of turnover frequency.

	14
	Oral Presentations

	15
	Check-out




Grading Policy and Procedure

The lecture will account for 75 % of a student’s grade and the laboratory will account for 25 % of a student’s grade.  The grades in lecture and lab will be computed as described below.

Lecture: The activities and assignments comprising the lecture grade will be:
	Exam 1: 15 %
	Exam 2: 15 %
Exam 3: 15%
	Cumulative final exam: 20 %
	Problem sets (Homework and group work): 10 %
Students will perform topic-based problem set exercises.  Problem sets will be graded for completeness, clarity, and quality of attempt. During class, students will participate in problem solving exercises. Students will receive full credit for group work participation in the guided inquiry exercises if they are present for the class, on time, and actively engaged.

Laboratory: The activities and assignments comprising the laboratory grade will be:
	Written lab reports (7 total): 60 %
There are seven laboratory experiments in a total of 12 weeks of laboratory work, each with an associated data analysis session.  Students will write one laboratory report for each of the seven laboratory experiments. 
	Laboratory participation and safety: 20 %
Students’ participation in lab is extremely important because laboratory techniques are learned by doing.  Students will be evaluated on 1) attendance and on time arrival to the lab; 2) active participation in the lab and 3) compliance with safety procedures
Oral Presentation: 20%
Students will be required to present the results for one of the laboratory experiments in an oral presentation. The oral presentation will be evaluated according to its structure, scientific content and clarity. 

Required and Recommended Instructional Materials
For lecture, the required textbook is:

Miessler, G.L.; Tarr, D. Inorganic Chemistry, Pearson – Prentice Hall, 5th Ed. (2013)

Other Bibliography: 

Shriver, D.; Atkins, P. Shriver and Atkins Inorganic Chemistry, Macmillan Education, 5th Ed. (2010)
Vincent, A. Molecular Symmetry and Group Theory, Wiley, 2nd Ed. (2001)

For lab, students are required to purchase:

	Approved safety goggles
	Laboratory coat
	Laboratory notebook (hardcover, bound)

Library Resources: See Library Resources Form



Course Needs Assessment

Inorganic Chemistry (CHEM 3622) will satisfy the one-semester course of three semester credit hours required in the field of inorganic chemistry for ACS certification of our Applied Chemistry Bachelor’s degree1.  Students enrolling in the Applied Chemistry BS program will have completed two semesters of General Chemistry (CHEM 1110 and CHEM 1210) plus a semester of calculus (MATH 1275) in order to register for CHEM 3622. The total number of students taking CHEM 3622 every year is expected to range between 8 and 13 students. This is calculated according to the total enrollment expected for the BS program in Applied Chemistry and considering that students in the BS program will have two years to take CHEM 3622. Therefore, we expect that in the first year half of the students enrolling in the Applied Chemistry program will take our inorganic chemistry course. The second and following years, we count that the half of students from the previous year plus half of the new enrollment will register for CHEM 3622.

Physical Resources: The Chemistry Department currently counts with most of the resources needed for the implementation of the CHEM 3622 course. General reagents for the laboratory section and a peltier temperature controller for the UV-Visible spectrophotometer will need to be purchased. Also, the faculty at City Tech’s Chemistry Department possesses the required expertise to develop and teach Inorganic Chemistry, CHEM 3622.

Overlap with Other Courses: Inorganic Chemistry provides a solid foundation in chemical bonding and transition metal chemistry. Therefore, it will consolidate and expand the bonding theories covered in General Chemistry I, CHEM 1110, and it will allow a better understanding of bonding features of organic compounds in Organic Chemistry I and II, CHEM 2223 and CHEM 2323. 

Accrediting body Information: This course is required for the American Chemical Society certification of bachelor’s degree programs.

Course Design

CHEM 3622 will be required as a foundational course, and it will be offered once a year either in the spring or fall semester. It will consist of 3 hours of lecture and 3 hours laboratory per week, and it will satisfy 4 credits of the City Tech’s Applied Chemistry BS program. We anticipate that students registering for Inorganic Chemistry CHEM 3622 will actively engage in the lectures and will consolidate the acquired knowledge by attending the laboratory. This inorganic chemistry course will provide students with a balanced scope in chemical sciences normally dominated by other disciplines, mainly organic and analytical chemistry.

Additional Resources

Committee on Professional Training, ACS Guidelines and Evaluation Procedures for Bachelor’s Degree Programs, ACS (2008):
http://www.acs.org/content/dam/acsorg/about/governance/committees/training/acsapproved/degreeprogram/2008-acs-guidelines-for-bachelors-degree-programs.pdf




LIBRARY RESOURCES & INFORMATION LITERACY: MAJOR CURRICULUM MODIFICATION

Please complete for all major curriculum modifications. This information will assist the library in planning for new acquisitions; it will not affect curriculum proposals either positively or negatively.
Consult with library faculty subject selectors (http://cityte.ch/dir) 3 weeks in advance when planning course proposals to ensure enough time to allocate budgets if materials need to be purchased.

Course proposer: please complete boxes 1-4.  Library faculty subject selector: please complete box 5.
[image: ]
Chancellor’s Report Form
 
Section AIV: New Courses

AIV.1.	Chemistry

Course Number: CHEM 4822
Title:  Medicinal Chemistry
Hours: 3 Class Hours
Credits: 3 Credits
Prerequisites: CHEM 2323

Course Description: This course focuses on chemistry applied to prevent or solve living organisms’ health-related problems. It provides students with a solid background in fundamental concepts such as drug targets, pharmacodynamics and pharmacokinetics, and drug discovery/development, together with insights into particular selected topics of high impact on human lives (anti-viral agents, anti-cancer agents, anti-bacterial agents, etc.). 


Rationale:  Medicinal Chemistry (CHEM 4822) is offered as upper level elective for students enrolling in the Applied Chemistry BS program at City Tech’s Chemistry Department. This course is the only one offering a specialized training in chemistry with medicinal applications for students who are seeking for a career in the local pharmaceutical industry and, therefore, it aligns with the mission of the college and the department to create a direct path to employment.



New York City College of Technology, CUNY 
NEW COURSE PROPOSAL FORM
This form is used for all new course proposals. Attach this to the Curriculum Modification Proposal Form and submit as one package as per instructions.  Use one New Course Proposal Form for each new course.

	Course Title
	Medicinal Chemistry

	Proposal Date
	09/29/14

	Proposer’s Name 
	Alberto Martinez

	Course Number
	CHEM 4822

	Course Credits, Hours
	3 credits, 3hr lecture

	Course Pre / Co-Requisites
	CHEM 2323

	Catalog Course Description
	
The course in Medicinal Chemistry focuses on chemistry applied to prevent or solve living organisms’ health-related problems. Conceptually, a chemist in this field will attempt to synthesize a pharmaceutical agent with a desired biological effect on a living body. This course will provide students with a solid background in fundamental concepts such as drug targets, pharmacodynamics and pharmacokinetics, and drug discovery/development, together with insights into particular selected topics of high impact on human lives (anti-viral agents, anti-cancer agents, anti-bacterial agents, etc.). 


	Brief Rationale
Provide a concise summary of why this course is important to the department, school or college.
	
Medicinal Chemistry (CHEM 4822) will be offered as upper-level elective for students enrolling in the Applied Chemistry BS program at City Tech’s Chemistry Department. This course will be the only one offering a specialized training in chemistry with medicinal applications for students who are seeking for a career in the local pharmaceutical industry and, therefore, it will align with the mission of the college and the department to create a direct path to employment.


	Intent to Submit as Common Core
If this course is intended to fulfill one of the requirements in the common core, then indicate which area.
	This course will not be submitted to fulfill a common course requirement.

	Intent to Submit as An Interdisciplinary Course
	This course will not be submitted as an interdisciplinary course.

	Intent to Submit as a Writing Intensive Course
	This course will not be submitted as a writing intensive course.



Please include all appropriate documentation as indicated in the NEW COURSE PROPOSAL Combine all information into a single document that is included in the Curriculum Modification Form.

Course Outline: Medicinal Chemistry (CHEM 4822)
Hours: 3 hours of lecture per week
Credits: 3 credits
Prerequisites: CHEM 2323

Course Description: The course in Medicinal Chemistry focuses on chemistry applied to prevent or solve living organisms’ health-related problems. Conceptually, a chemist in this field will attempt to synthesize a pharmaceutical agent with a desired biological effect on a living body. This course will provide students with a solid background in fundamental concepts such as drug targets, pharmacodynamics and pharmacokinetics, and drug discovery/development, together with insights into particular selected topics of high impact on human lives (anti-viral agents, anti-cancer agents, anti-bacterial agents, etc.). 


Learning Objectives

Upon successful completion of the course students should be able to:

1. Describe the modes of action of drugs with receptors, enzymes and nucleic acids
2. Understand pharmacokinetics of drug action, including absorption, distribution, metabolism, excretion and administration (ADME)
3. Be familiar with strategies of molecular design of new drugs
4. Describe the process of drug discovery, design and development
5. Understand basic aspects of the patent process and regulatory affairs
6. Gain knowledge of selected topics in medicinal chemistry such as antibacterial, antivirus or anticancer agents
7. Review recent literature in topics of high impact for human health
8. Share results of literature research in an oral presentation


Specific Learning Outcomes and Assessments

	INSTRUCTIONAL OUTCOMES
For successful completion of the course, students should be able to:
	ASSESSMENT
Evaluation methods and criteria

	Describe the modes of action of drugs with receptors, enzymes and nucleic acids
	Lecture participation, group work, assignments, examinations, homework

	Understand pharmacokinetics of drug action, including absorption, distribution, metabolism, excretion and administration (ADME)
	Lecture participation, group work, assignments, examinations, homework

	Describe the process of discovery and the role of functional groups in drug design 
	Lecture participation, group work, assignments, examinations, homework

	Be familiar with the process of drug development including the steps required to commercialize a drug
	Lecture participation, group work, assignments, examinations, homework

	Understand the importance of quantitative structure-activity relationships (QSAR)
	Lecture participation, group work, assignments, examinations, homework

	Understand the relevance and mode of action of the most important families of drugs, such as antibacterial, antiviral or anticancer agents
	Lecture participation, group work, assignments, examinations, homework

	Prepare and discuss a case study on a selected topic of high impact for human health
	Lecture participation, group work

	Engage in research on an assigned topic and share the results using a power point presentation
	Oral presentation




Example weekly Course Outline:

	WEEK
	TOPIC

	1
	Drugs and drug targets. Overview of proteins, enzymes, receptors and nucleic acids

	2
	Interaction with drug targets

	3
	Pharmacodynamics and pharmacokinetics. Absorption, distribution, metabolism, excretion and administration (ADME)

	4
	Drug discovery: Finding a lead. Choosing a disease, choosing a drug target, identifying a bioassay, finding a lead compound, isolation and purification

	5
	Drug design: The role of functional groups and drug optimization. Identification of pharmacophores. Strategies in drug design.

	6
	Drug design: Optimizing access to the target. Hydrophobic/hydrophilic interactions. Targeting drugs. Drug toxicity

	7
	Getting the drug into the market: Clinical trials, patents and regulatory affairs

	8
	Case Study

	9
	Quantitative structure-activity relationships (QSAR). Graphs and equations. Physicochemical properties

	10
	Antibacterial agents. History and mechanisms of action

	11
	Antiviral agents. Viruses and viral diseases. General principles

	12
	Anticancer agents. Cancer. Anticancer agents targets.

	13
	Cholinergics, anticholinergics and anticholinesterases

	14
	Oral presentations

	15
	Final Exam




Grading Policy and Procedure

The activities and assignments comprising the lecture grade will be:
	Exam 1: 15 %
	Exam 2: 15 %
Exam 3: 15%
	Cumulative final exam: 20 %
	Problem sets (Homework and group work): 10 %
Students will perform topic-based problem exercises and will participate in case study discussions.  Problem sets will be graded for completeness, clarity, and quality of attempt. Students will receive full credit for group work participation in the case study discussions if they are present for the class, on time, and actively engaged.
Research Project and Oral Presentation: 25%
Students will be required to conduct a literature research project on a relevant topic related to the course. They will expose the findings, results and conclusions of their work in an oral presentation that will be evaluated according to its structure, scientific content and clarity. 

Required and Recommended Instructional Materials
For lecture, the required textbook is:

Patrick, G.L. An Introduction to Medicinal Chemistry, 5th edition, Oxford Press (2013)

Other Bibliography: 

Stevens, E. Medicinal Chemistry, The Modern Drug Discovery Process, Pearson Education, Inc (2014)
Williams, D.A.; Lemke, W; Lemke, T. Foye's Principles of Medicinal Chemistry, 5th Edition, Lippincott Williams & Wilkins (2002) 

Silverman, R.B. The Organic Chemistry of Drug Design and Drug Action, 2nd Edition, Elsevier Academic Press (2004)

Selected Medicinal Chemistry Journals:

• Journal of Medicinal Chemistry 
• Journal of Medicinal Chemistry Letters (starting with 2010, Volume 1) 
• Bioorganic & Medicinal Chemistry 
• Bioorganic & Medicinal Chemistry Letters 
• European Journal of Medicinal Chemistry 
• ChemMedChem 


Library Resources: See Library Resources Form



Course Needs Assessment

Medicinal Chemistry (CHEM 4822) will satisfy one of the four required one-semester in-depth courses of three semester credit hours for ACS certification of our Applied Chemistry Bachelor’s degree (as stated in the ACS Guidelines and Evaluation Procedures for Bachelor’s Degree Programs, Spring 2008, Committee on Professional Training, ACS). Additionally, the need of an introductory course in medicinal chemistry is supported by the demand of the locally existing pharmaceutical industry, as specified in the job needs analysis presented in our application for an Applied Chemistry Bachelor of Science Degree. Students enrolling in this program will have completed two semesters of General Chemistry (CHEM 1110 and CHEM 1210) and two semesters of Organic Chemistry (CHEM 2223 and CHEM 2323) in order to register for CHEM 4822. The total number of students taking CHEM 4822 every year is expected to range between 4 and 7 students. This is calculated according to the total enrollment expected for the BS program in Applied Chemistry and considering that students in the BS program will have to register for four upper level mathematics or science electives. Therefore, we can estimate that at least half of the students enrolling the BS program in Applied Chemistry will take this course before graduation and a 25% of the students will take Medicinal Chemistry every year.

Physical Resources: The Chemistry Department currently counts with all the resources needed for the implementation of the CHEM 4822 course. Also, the faculty members at City Tech’s Chemistry Department possess the required expertise to develop and teach Medicinal Chemistry, CHEM 4822.

Overlap with Other Courses: Medicinal Chemistry provides a specific training in chemistry with medicinal applications to students that seek for a career in the local pharmaceutical industry. It will complement and offer a clear perspective of the actual applications that the concepts learned in Organic Chemistry I and II (CHEM 2223 and CHEM 2323), and Biochemistry (BIO 3601) have in a field of human health concern.  

Accrediting Body Information: This course will satisfy 3 credits of in-depth courses of three semester credit hours for American Chemical Society certification.

Course Design
Medicinal Chemistry CHEM 4822 will be elective as an in-depth course, and it will be offered once a year either in the spring or fall semester. It will consist of 3 hours of lecture per week, and it will satisfy 3 credits of the City Tech’s Applied Chemistry BS program. Students registering for Medicinal Chemistry CHEM 4822 will actively participate in the lectures and will engage in a literature research project that will allow them to get familiar with the use of scientific journals in the field and to develop oral presentation skills. This medicinal chemistry course will provide students with a solid background of basic concepts in drug design and the molecular mechanisms by which drugs act in the body, and it will be of particular interest to students who might be considering a future career in the pharmaceutical industry.


Additional Resources
Committee on Professional Training, ACS Guidelines and Evaluation Procedures for Bachelor’s Degree Programs, ACS (2008):
http://www.acs.org/content/dam/acsorg/about/governance/committees/training/acsapproved/degreeprogram/2008-acs-guidelines-for-bachelors-degree-programs.pdf
LIBRARY RESOURCES & INFORMATION LITERACY: MAJOR CURRICULUM MODIFICATION
Please complete for all major curriculum modifications. This information will assist the library in planning for new acquisitions; it will not affect curriculum proposals either positively or negatively.
Consult with library faculty subject selectors (http://cityte.ch/dir) 3 weeks in advance when planning course proposals to ensure enough time to allocate budgets if materials need to be purchased.

Course proposer: please complete boxes 1-4.  Library faculty subject selector: please complete box 5.
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Chancellor’s Report Form
 
Section AIV: New Courses

AIV.1.	Chemistry

Course Number: CHEM 4322 
Title:  Advanced Spectroscopy
Hours: 3 Class Hours, 3 Lab Hours   
Credits: 4 Credits
Prerequisites: CHEM 3412, CHEM 3222

Course Description:   This course is an overview of the quantum mechanical underpinnings of spectroscopy, the interaction of radiation with matter, and molecular symmetry.  It also covers the general features of a spectroscopic experiment, detailed experimental and theoretical understanding of rotational, vibrational and electronic spectroscopies, and an additional background in photoelectron and laser spectroscopies.


Rationale:  One of the required upper level chemistry courses for the BS in Applied Chemistry, included to provide a uniquely strong preparation for students who wish to enter laboratory work directly after college.  



New York City College of Technology, CUNY 
NEW COURSE PROPOSAL FORM
This form is used for all new course proposals. Attach this to the Curriculum Modification Proposal Form and submit as one package as per instructions.  Use one New Course Proposal Form for each new course.

	Course Title
	Advanced Spectroscopy

	Proposal Date
	09/29/14

	Proposer’s Name 
	L. Jay Deiner

	Course Number
	CHEM 4322

	Course Credits, Hours
	4 credits, 3hr lecture, 3 hr laboratory

	Course Pre / Co-Requisites
	CHEM 3412, CHEM 3222

	Catalog Course Description
	
This course begins with an overview of the quantum mechanical underpinnings of spectroscopy, the interaction of radiation with matter, and molecular symmetry.  It then covers the general features of a spectroscopic experiment.  The remainder of the course is devoted to detailed experimental and theoretical understanding of rotational, vibrational, and electronic spectroscopies, and an additional background in photoelectron and laser spectroscopies.


	Brief Rationale
Provide a concise summary of why this course is important to the department, school or college.
	
This course is important to the department because it will be one of required upper level chemistry courses in the BS in Applied Chemistry.  It is necessary that this course be part of the BS in Applied Chemistry because it is one of two courses in the program that provides a uniquely strong preparation for students who wish to enter laboratory work directly after college.  Nearly all modern laboratory involves spectroscopic and chromatographic methods.  However, very few undergraduate programs provide in depth, hands on training in these techniques.  By offering a course in advanced spectroscopy, City Tech will create graduates who are uniquely well prepared for laboratory work.


	Intent to Submit as Common Core
If this course is intended to fulfill one of the requirements in the common core, then indicate which area.
	This course will not be submitted to fulfill a common course requirement.

	Intent to Submit as An Interdisciplinary Course
	This course will not be submitted as an interdisciplinary course.

	Intent to Submit as a Writing Intensive Course
	This course will be submitted as a writing intensive course.



Please include all appropriate documentation as indicated in the NEW COURSE PROPOSAL Combine all information into a single document that is included in the Curriculum Modification Form.


Course Outline: Advanced Spectroscopy (CHEM 4322)

Hours: 3 hours of lecture per week, 3 hours of lab per week
Credits: 4 credits
Prerequisites: CHEM 3412, CHEM 3222

Course Description: This course begins with an overview of the quantum mechanical underpinnings of spectroscopy, the interaction of radiation with matter, and molecular symmetry.  It then covers the general features of a spectroscopic experiment.  The remainder of the course is devoted to detailed experimental and theoretical understanding of rotational, vibrational, and electronic spectroscopies, and an additional background in photoelectron and laser spectroscopies.

Learning Outcomes and Assessments

Discipline specific
	Learning outcome
	Assessment

	Upon completion of the course, students should be able to explain the origin of spectroscopic selection rules.
	In class problem solving sessions, homework problem sets, exams

	Upon completion of the course, students should be able to predict which region of the electromagnetic spectrum should be used to probe for a given type of chemical information.
	In class problem solving sessions, homework problem sets, exams

	Upon completion of the course, students should be able to independently operate a Fourier-transform infrared spectrometer, a UV-Vis spectrometer, and a fluorescence spectrometer, and recognize the applications of X-ray spectroscopies.
	Laboratory practical

	Upon completion of the course, students should be able to transform raw spectroscopic data into clear and meaningful graphs. 
	Laboratory reports

	Upon completion of the course, students should be able to draw reasonable conclusions about geometric and electronic structure based on spectroscopic data.
	Laboratory reports



General Education
	Learning outcomes
	Assessment

	Upon completion of the course, students should be able to summarize data from discipline specific literature.
	Laboratory reports 

	Upon completion of the course, students should be able to write clear and concise arguments based on evidence.
	Laboratory reports



Example weekly course outline:

	Week
	Topics

	1
	Lecture: Important results from quantum mechanics: Schrödinger equation, angular momentum
Lab: Computational quantum chemistry with Spartan package

	2
	Lecture: Important results from quantum mechanics: Hydrogenic atom, rigid rotor, harmonic oscillator 
Lab: Computational quantum chemistry with Spartan package

	3
	Lecture: Interaction between electromagnetic radiation and matter: radiation, absorption, emission, line width 
Lab: Spartan Semi-empirical calculations of molecular orbital energies; relationship to absorption and emission 

	4
	Lecture: Molecular symmetry: Symmetry elements, point groups, character tables, symmetry and dipole moments
Lab: Measuring dipole moment of polar molecules using capacitance cell

	5
	Lecture: General Features of spectroscopic methods: Absorption experiments, dispersing elements, characteristics of absorption in different regions of the electromagnetic spectrum
Lab: Absorption spectrum of a conjugated dye

	6
	Lecture: Rotational spectroscopy: Rotational infrared, millimeter, and microwave spectroscopies; EXAM 1 (WEEKS 1 – 5)
Lab: Vibrational/rotational spectra of HCl/DCl

	7
	Lecture: Vibrational spectroscopy: Diatomics- infrared, raman, anharmonicity, vibrational/rotational spectra
Lab: Vibrational/rotational spectra of HCl/DCl

	8
	Lecture: Vibrational spectroscopy: polyatomics - group vibrations, counting normal modes, selection rules, anharmonicity
Lab: Infrared spectra of ethanol and methanol

	9
	Lecture: Electronic spectroscopy: Atomic spectroscopy- periodic table, vector representation of momenta and vector coupling approximation
Lab: Infrared spectra of benzene and toluene

	10
	Lecture: Electronic spectroscopy: Electronic spectroscopy of diatomic molecules; molecular orbitals and electronic states, electronic selection rules
Lab: Spartan semi-empirical calculation of molecular orbital energies of diatomics

	11
	Lecture: Electronic spectroscopy: Electronic spectroscopy of polyatomic molecules; molecular orbitals and electronic states, electronic selection rules, chromophores
EXAM 2 (WEEKS 6 – 10)
Lab: 

	12
	Lecture: Photoelectron spectroscopies: UV and X-ray photoelectron spectroscopy (UPS and XPS)
Lab: Field trip to College of Staten Island (XPS facility)

	13
	Lecture: Photoelectron spectroscopies: Auger electron and X-ray fluorescence spectroscopy
Lab: X-ray photoelectron spectroscopy data analysis

	14
	Lecture: Lasers and laser spectroscopy: introduction to lasers, use of lasers in Raman spectroscopy
Lab: Field trip to York College, Raman instrument (CUNY Core facility)

	15
	Lecture: Spectroscopy in industry: Quality control and research and development applications
CUMULATIVE FINAL EXAM





Grading Policy and Procedure

The lecture will account for 50 % of a student’s grade and the laboratory will account for 50 % of a student’s grade.  The grades in lecture and lab will be computed as described below.

Lecture: The activities and assignments comprising the lecture grade will be:
	Exam 1: 15 %
	Exam 2: 15 %
	Cumulative final exam: 25 %
	Problem sets (6 total): 30 %
Students will perform bi-weekly problem set exercises.  Problem sets will be graded for completeness, clarity, and quality of attempt.
	In-class participation: 15 %
During class, students will participate in problem solving exercises.  Students will receive full credit for participation in the guided inquiry exercises if they are present for the class, on time, and actively engaged.

Laboratory: The activities and assignments comprising the laboratory grade will be:
	Written lab reports: 60 %
[image: ]Students will write one laboratory report for each of the laboratory exercises. 
	Laboratory participation: 40 %
Students’ participation in lab is extremely important because laboratory techniques are learned by doing them.  Student participation will be based on 1) attendance and on time arrival to the lab; 2) active participation in the lab.  For all students who actively participate in the lab, their laboratory attendance grade will be calculated based on the table below.  In the rare case that a student is present, on time, and not actively participating, the grade calculated from the table below will be lowered by one full letter grade.
 






Required and Recommended Instructional Materials
For lecture, the required textbook is:

Hollas, M. J.  Modern Spectroscopy, 4th Edition; Wiley, Hoboken,  2007.


For lab, students are required to purchase:

	Approved safety goggles
	Laboratory coat
	Laboratory notebook (bound)

Library Resources: See Library Resources Form



Course Needs Assessment

Target Students and Projected Head Counts: This course will be a required upper level science course for BS in Applied Chemistry students.  We will offer the course once per year, and anticipate that each year, all of the students in year 4 of their bachelor’s degree studies will take the course.  Thus, during the first year of the Applied Chemistry bachelor’s degree program, we anticipate that there will be eight students taking the Advanced Spectroscopy course.  As the program grows, the Advanced Spectroscopy class enrollment will grow.  We anticipate that there will be 14 students in year 2, 18 students in year 3, 21 students in year 4, and 24 students in year 5.

Physical Resources: No additional physical resources are necessary.

Overlap with Other Courses: Advanced Spectroscopy includes an overview of quantum mechanics, the interaction of light with matter, and molecular symmetry.  While this overview will be presented in a self-contained way, we anticipate that students with strong interest in physical chemistry will take the Introduction to Quantum Mechanics (PHYS 2607) course.  We further anticipate that such students may take Calculus III (MAT 2675), and Differential Equations (MAT 2680).  Finally, students will be exposed to laser spectroscopy during the trip to York College’s Raman spectrometer.  We anticipate that some students may want to augment their knowledge of laser spectroscopy by taking PHYS 2605, Introduction to Laser Physics and Photonics
 
Course Design
This course will be a required upper level chemistry course for the BS in Applied Chemistry.  The course will be offered as a lecture with an associated laboratory.  The course will be taught using three main instructional strategies: 1) In class problem solving (flipped classroom); 2) Lecture; 3) Hands on laboratory work.  None of the course will be offered online.

Relationship to Programmatic Learning Outcomes

A number of the BS in Applied Chemistry learning outcomes are listed below.  Next to each learning outcome, we note in italics whether and how the Advanced Spectroscopy course relates to the learning outcome.

Skills:
· Students should be able to analyze laboratory data in order to draw defensible conclusions **Students will generate spectroscopic data and will perform in-class activities to teach them how to analyze the data using Origin data analysis software.  They will present the data and associated conclusions in the form of a laboratory report.
· Students should be able to report the results of laboratory work in both written and oral forms **Advanced Spectroscopy will teach and reinforce the structure of written laboratory reports.
·  Students should be able to evaluate safety risks associated with chemical experiments and use their evaluation to discern safe laboratory practices and behaviors  **Advanced Spectroscopy students will be required to analyze all possible laboratory safety hazards prior to lab class, and will be required to recommend safe practices and personal protective equipment prior to lab.
· Students should be able to demonstrate competent usage of modern spectroscopic, chromatographic, and electro-analytical techniques **Advanced Spectroscopy students will work in groups to generate quality data using modern spectroscopic instrumentation.
· Students should be able to locate and analyze chemical literature in order to explain phenomena observed experimentally and in order to compare multiple sources of experimentally determined data **All Advanced Spectroscopy laboratory reports will require that students compare their data to literature data.
· Students should be able to solve scientific problems by designing experiments based on testable hypotheses **Advanced Spectroscopy students will conduct a final project in which they design a spectroscopic experiment.
Knowledge:
· Students should demonstrate an understanding of the molecular nature of matter by describing atoms, molecules, and chemical bonding in terms of the relevant mathematical and spatial models  **Advanced Spectroscopy students will learn how quantum mechanics and molecular symmetry influences the interaction of light with matter.
· Students should be able to predict the products of chemical reactions based on knowledge of the phenomenological trends observed for organic molecules
· Students should be able to explain observed commonly observed macroscopic properties (boiling point, melting point, solubility, stability, hardness) in terms of underlying molecular and electronic structure
· Students should be able to explain the chemical and physical laws that govern the functioning of spectroscopic and chromatographic instrumentation **Advanced Spectroscopy students will learn how quantum mechanics and molecular symmetry influences the interaction of light with matter.
Attitudes:
· Students should appreciate that academic integrity is crucial to the development of new knowledge in chemistry and the sciences **In Advanced Spectroscopy, students will read chemical literature and use it to evaluate the knowledge they uncover through laboratory work.
· Students should appreciate chemistry’s role as a “central science,” relevant to questions of energy, biology, environment, materials, and medicine.  **Advanced Spectroscopy students will perform spectroscopic experiments relevant to a variety of fields.
LIBRARY RESOURCES & INFORMATION LITERACY: MAJOR CURRICULUM MODIFICATION
Please complete for all major curriculum modifications. This information will assist the library in planning for new acquisitions; it will not affect curriculum proposals either positively or negatively.
Consult with library faculty subject selectors (http://cityte.ch/dir) 3 weeks in advance when planning course proposals to ensure enough time to allocate budgets if materials need to be purchased.

Course proposer: please complete boxes 1-4.  Library faculty subject selector: please complete box 5.
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Chancellor’s Report Form
 
Section AIV: New Courses

AIV.1.	Chemistry

Course Number: CHEM 4312 
Title:  Instrumental Chromatography
Hours: 3 Class Hours, 3 Lab Hours   
Credits: 4 Credits
Prerequisites: CHEM 3412

Course Description:   This course provides in depth theoretical and hands on experience with gas chromatography (GC), gas chromatography-mass spectrometry (GC-MS), high pressure liquid chromatography (HPLC), and liquid chromatography-mass spectrometry (LC-MS).  Methods of sample preparation prior to chromatographic analysis are also covered.  These include liquid/liquid extraction, solid phase extraction, and solid phase microextraction.  Laboratory work emphasizes chromatographic methods development for applications in the pharmaceutical industry, in forensics labs, and in environmental monitoring labs.


Rationale:  One of the required upper level chemistry courses for the BS in Applied Chemistry. Experience and skills in chromatography vastly improve the employment options for students.  In a survey of over 100 BS level chemistry job postings, 24 % specifically mentioned the need for experience in Instrumental Chromatography.  Few chemistry bachelor’s degree programs offer such experience.  By offering a course in Instrumental Chromatography, City Tech will create graduates who are well prepared for laboratory work.


New York City College of Technology, CUNY 
NEW COURSE PROPOSAL FORM
This form is used for all new course proposals. Attach this to the Curriculum Modification Proposal Form and submit as one package as per instructions.  Use one New Course Proposal Form for each new course.

	Course Title
	Instrumental Chromatography

	Proposal Date
	09/29/14

	Proposer’s Name 
	L. Jay Deiner

	Course Number
	CHEM 4312

	Course Credits, Hours
	4 credits, 3hr lecture, 3 hr laboratory

	Course Pre / Co-Requisites
	CHEM 3412

	Catalog Course Description
	
This course will provide in depth theoretical and hands on experience with gas chromatography (GC), gas chromatography-mass spectrometry (GC-MS), high pressure liquid chromatography (HPLC), and liquid chromatography-mass spectrometry (LC-MS).  Methods of sample preparation prior to chromatographic analysis will also be covered.  These will include liquid/liquid extraction, solid phase extraction, and solid phase microextraction.  Laboratory work will emphasize chromatographic methods development for applications in the pharmaceutical industry, in forensics labs, and in environmental monitoring labs.


	Brief Rationale
Provide a concise summary of why this course is important to the department, school or college.
	
This course is important to the department because it will be one of required upper level chemistry courses for the BS in Applied Chemistry.  It is necessary that this course be part of the BS in Applied Chemistry because experience and skills in chromatography vastly improve the employment options for students.  In a survey of over 100 bachelor’s level chemistry job postings, 24 % specifically mentioned the need for experience in Instrumental Chromatography.  Few chemistry bachelor’s degree programs offer such experience.  By offering a course in Instrumental Chromatography, City Tech will create graduates who are well prepared for laboratory work.


	Intent to Submit as Common Core
If this course is intended to fulfill one of the requirements in the common core, then indicate which area.
	This course will not be submitted to fulfill a common course requirement.

	Intent to Submit as An Interdisciplinary Course
	This course will not be submitted as an interdisciplinary course.

	Intent to Submit as a Writing Intensive Course
	This course will be submitted as a writing intensive course.





Course Outline: Instrumental Chromatography (CHEM 4312)

Hours: 3 hours of lecture per week, 3 hours of lab per week
Credits: 4 credits
Prerequisites: CHEM 3412

Course Description: This course will provide in depth theoretical and hands on experience with gas chromatography (GC), gas chromatography-mass spectrometry (GC-MS), high pressure liquid chromatography (HPLC), and liquid chromatography-mass spectrometry (LC-MS).  Methods of sample preparation prior to chromatographic analysis will also be covered.  These will include liquid/liquid extraction, solid phase extraction, and solid phase microextraction.  Laboratory work will emphasize chromatographic methods development for applications in the pharmaceutical industry, in forensics labs, and environmental monitoring labs.

Learning Outcomes and Assessments

Discipline specific
	Learning outcome
	Assessment

	Upon completion of the course, students should be able to explain the intermolecular forces governing instrumental separations of mixtures.
	In class problem solving sessions, homework problem sets, exams

	Upon completion of the course, students should be able to predict the relative times of elution of components of a mixture.
	In class problem solving sessions, homework problem sets, exams

	Upon completion of the course, students should be able to independently operate a gas chromatograph, a gas chromatograph-mass spectrometer, a high pressure liquid chromatograph, and a liquid chromatograph-mass spectrometer.
	Laboratory practical

	Upon completion of the course, students should be able to transform raw chromatography data into clear and meaningful graphs. 
	Laboratory reports

	Upon completion of the course, students should be able to use chromatographic data to draw qualitative and quantitative conclusions about mixture composition.
	Laboratory reports




General Education
	Learning outcomes
	Assessment

	Upon completion of the course, students should be able to summarize data from discipline specific literature.
	Laboratory reports 

	Upon completion of the course, students should be able to write clear and concise arguments based on evidence.
	Laboratory reports



Example weekly course outline:

	Week
	Topics

	1
	Lecture: General concepts in column chromatography
Lab: Check-in safety orientation

	2
	Lecture: Spectroscopic detectors for identification and quantification
Lab: Solid/liquid extraction of food pigments

	3
	Lecture: Methods of pre-separation sample preparation
Lab: Solid phase micro-extraction GC (water sample)

	4
	Lecture: The column in gas chromatography
Lab: Solid-phase microextraction GC (air sample)

	5
	Lecture: Instrumental aspects of gas chromatography
Lab: Quantitation of ethanol in wine

	6
	Lecture: Development of a GC-MS method; EXAM 1 (WEEKS 1 – 5)
Lab: Identification of aromatics in wine

	7
	Lecture: Development of a GC-MS method
Lab: Identification of aromatics in wine

	8
	Lecture: The column in liquid chromatography 
Lab: Pre-sample preparation: extraction of caffeine from real hair samples

	9
	Lecture: Instrumental aspects of liquid chromatography 
Lab: Quantification of caffeine in real hair samples

	10
	Lecture: Development of an HPLC method 
EXAM 2 (WEEKS 6 – 9)
Lab: Quantification of caffeine in real hair samples

	11
	Lecture: Development of an HPLC method
Lab: Quantification of caffeine in real hair samples

	12
	Lecture: Development of an LCMS method
Lab: LC-MS analysis of nutritional supplements

	13
	Lecture: Development of an LCMS method
Lab: LC-MS analysis of nutritional supplements

	14
	Lecture: Development of an LCMS method
Lab: LC-MS analysis of nutritional supplements

	15
	Lecture: Chromatography in modern sports labs: Case study- detecting doping in professional cyclists
CUMULATIVE FINAL EXAM










Grading Policy and Procedure

The lecture will account for 50 % of a student’s grade and the laboratory will account for 50 % of a student’s grade.  The grades in lecture and lab will be computed as described below.

Lecture: The activities and assignments comprising the lecture grade will be:
	Exam 1: 15 %
	Exam 2: 15 %
	Cumulative final exam: 25 %
	Problem sets (6 total): 30 %
Students will perform bi-weekly problem set exercises.  Problem sets will be graded for completeness, clarity, and quality of attempt.
	In-class participation: 15 %
During class, students will participate in problem solving exercises.  Students will receive full credit for participation in the guided inquiry exercises if they are present for the class, on time, and actively engaged.

Laboratory: The activities and assignments comprising the laboratory grade will be:
	Written lab reports (6 total): 60 %
There are six laboratory exercises, each with an associated data analysis session.  Students will write one laboratory report for each of the six laboratory exercises. 
	Laboratory practical: 40 %
During weeks 6, 7, 10, 11, 12, 13, and 14, students will work in small groups to develop chromatographic methods.  The quality of their method development plans and laboratory data will be used as means to assess their mastery of chromatographic methods. 

Required and Recommended Instructional Materials
For lecture, the required textbook is:

Skoog, D.A., Holler, F.J, and Crouch, S.R.  Principles of Instrumental Analysis; Brooks/Cole, Belmont, 2007.

For lab, students are required to purchase:

	Approved safety goggles
	Laboratory coat
	Laboratory notebook (hardcover, bound)

Library Resources: See Library Resources Form



Course Needs Assessment
Target Students and Projected Head Counts: This course will be a required upper level science course for Applied Chemistry bachelor’s degree students.  We will offer the course once per year, and anticipate that each year, all of the students in year 4 of their bachelor’s degree studies will take the course.  Thus, during the first year of the Applied Chemistry bachelor’s degree program, we anticipate that there will be eight students taking the Instrumental Chromatography course.  As the program grows, the Advanced Spectroscopy class enrollment will grow.  We anticipate that there will be 14 students in year 2, 18 students in year 3, 21 students in year 4, and 24 students in year 5.

Physical resources: No additional physical resources are necessary.

Overlap with Other Courses: Instrumental Chromatography provides an in depth experience in modern separations science.  The course relies on ideas of intermolecular interaction introduced in General Chemistry II, CHEM 1210.  It also builds on hands on gas chromatographic experience that students begin acquiring in Organic Chemistry I, CHEM 2223, and on the theoretical and hands on experience with gas chromatography-mass spectrometry and high pressure liquid chromatography that students acquire in Instrumental Methods of Analysis, CHEM 3412.

Accrediting Body Information: This course is not required for the American Chemical Society certification of bachelor’s degree programs.



Course Design

This course will be a required upper level chemistry course for the BS in Applied Chemistry.  The course will be offered as a lecture with an associated laboratory.  The course will be taught using three main instructional strategies: 1) In class problem solving (flipped classroom); 2) Lecture; 3) Hands on laboratory work.  None of the course will be offered online.

Relationship to Programmatic Learning Outcomes

A number of the BS in Applied Chemistry learning outcomes are listed below.  Next to each learning outcome, we note in italics whether and how the Instrumental Chromatography course relates to the learning outcome.

Skills:
· Students should be able to analyze laboratory data in order to draw defensible conclusions **Students will generate chromatographic data and will perform in-class activities to teach them how to analyze the data using Origin data analysis software.  They will present the data and associated conclusions in the form of a laboratory report.
· Students should be able to report the results of laboratory work in both written and oral forms  **Instrumental Chromatography will teach and reinforce the structure of written laboratory reports.
·  Students should be able to evaluate safety risks associated with chemical experiments and use their evaluation to discern safe laboratory practices and behaviors  **Instrumental Chromatography students will be required to analyze all possible laboratory safety hazards prior to lab class, and will be required to recommend safe practices and personal protective equipment prior to lab.
· Students should be able to demonstrate competent usage of modern spectroscopic, chromatographic, and electroanalytical techniques **Instrumental Chromatography students will work in groups to generate quality data using modern chromatographic instrumentation.
· Students should be able to locate and analyze chemical literature in order to explain phenomena observed experimentally and in order to compare multiple sources of experimentally determined data **All Instrumental Chromatography laboratory reports will require that students compare their data to literature data.
· Students should be able to solve scientific problems by designing experiments based on testable hypotheses **Instrumental Chromatography students will conduct a final project in which they design a chromatographic separation method.
Knowledge:
· Students should demonstrate an understanding of the molecular nature of matter by describing atoms, molecules, and chemical bonding in terms of the relevant mathematical and spatial models  **Instrumental Chromatography students will about the intermolecular forces governing separations science and will learn about the partition coefficients used to describe the relative affinities of a molecule for the stationary or mobile phase in a chromatographic column.
· Students should be able to predict the products of chemical reactions based on knowledge of the phenomenological trends observed for organic molecules
· Students should be able to explain observed commonly observed macroscopic properties (boiling point, melting point, solubility, stability, hardness) in terms of underlying molecular and electronic structure **Instrumental Chromatography students will about the intermolecular forces governing separations science and will learn about the partition coefficients used to describe the relative affinities of a molecule for the stationary or mobile phase in a chromatographic column.
· Students should be able to explain the chemical and physical laws that govern the functioning of spectroscopic and chromatographic instrumentation **Instrumental Chromatography students will about the intermolecular forces governing separations science and will learn about the partition coefficients used to describe the relative affinities of a molecule for the stationary or mobile phase in a chromatographic column.
Attitudes:
· Students should appreciate that academic integrity is crucial to the development of new knowledge in chemistry and the sciences **In Instrumental Chromatography, students will read chemical literature and use it to evaluate the knowledge they uncover through laboratory work.
· Students should appreciate chemistry’s role as a “central science,” relevant to questions of energy, biology, environment, materials, and medicine.  **Instrumental Chromatography students will perform spectroscopic experiments relevant to a variety of fields including pharmaceuticals, forensics, and environmental monitoring.





LIBRARY RESOURCES & INFORMATION LITERACY: MAJOR CURRICULUM MODIFICATION

Please complete for all major curriculum modifications. This information will assist the library in planning for new acquisitions; it will not affect curriculum proposals either positively or negatively.
Consult with library faculty subject selectors (http://cityte.ch/dir) 3 weeks in advance when planning course proposals to ensure enough time to allocate budgets if materials need to be purchased.

Course proposer: please complete boxes 1-4.  Library faculty subject selector: please complete box 5.
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 Chancellor’s Report Form
 
Section AIV: New Courses

AIV.1.	Chemistry

Course Number: CHEM 4901 
Title:  Internship/Research in Applied Chemistry
Hours: 135 hours total   (9 hours per week)
Credits: 3 Credits
Prerequisites: Department approval and CHEM 2323 or CHEM 3412

Course Description:   This internship/research course provides students with hands-on experience in an applied setting.  The student will be able to relate the internship experience to the knowledge, skills and values gained through college-level classroom teaching.


Rationale:  Through this internship/research course, students will demonstrate and apply the knowledge, skills, and values gained via the undergraduate courses. Students will have the opportunity to further develop specific skills, such as research, writing, technical or presentation skills.  A final report and presentation will reinforce general education skills.  Students will have the opportunity to gain real-world experience in academic or professional settings.  These may include but are not limited to research in a CUNY or non-CUNY laboratory and summer internships at research, government or industrial laboratories.  This practical experience will be advantageous to students and create graduate who are well prepared to enter the workforce or those who aim for graduate degrees.  




New York City College of Technology, CUNY 
NEW COURSE PROPOSAL FORM
This form is used for all new course proposals. Attach this to the Curriculum Modification Proposal Form and submit as one package as per instructions.  Use one New Course Proposal Form for each new course.

	Course Title
	Internship/Research in Applied Chemistry

	Proposal Date
	11/18/14

	Proposer’s Name 
	Diana Samaroo

	Course Number
	CHEM 4901

	Course Credits, Hours
	3 credits, 135 hours total 

	Course Pre / Co-Requisites
	Department approval and CHEM 2323 or CHEM 3412

	Catalog Course Description
	
This internship/research course provides students with hands-on experience in an applied setting.  The student will be able to relate the internship experience to the knowledge, skills and values gained through college-level classroom teaching.

	Brief Rationale
Provide a concise summary of why this course is important to the department, school or college.
	
Through this internship/research course, students will demonstrate and apply the knowledge, skills, and values gained via the undergraduate courses. Students will have the opportunity to further develop specific skills, such as research, writing, technical or presentation skills.  A final report and presentation will reinforce general education skills.  Students will have the opportunity to gain real-world experience in academic or professional settings.  These may include but are not limited to research in a CUNY or non-CUNY laboratory and summer internships at research, government or industrial laboratories.  This practical experience will be advantageous to students and create graduate who are well prepared to enter the workforce or those who aim for graduate degrees.  


	Intent to Submit as Common Core
If this course is intended to fulfill one of the requirements in the common core, then indicate which area.
	This course will not be submitted to fulfill a common course requirement.

	Intent to Submit as An Interdisciplinary Course
	This course will not be submitted as an interdisciplinary course.

	Intent to Submit as a Writing Intensive Course
	This course will not be submitted as a writing intensive course.





Course Outline: Internship/Research in Applied Chemistry (CHEM 4901)

Hours: 135 hours total (9 hours of lab per week)
Credits: 3 credits
Prerequisites: Department approval and CHEM 2323 or CHEM 3412 

Course Description: This internship/research course provides students with hands-on experience in an applied setting.  The student will be able to relate the internship experience to the knowledge, skills and values gained through college-level classroom teaching.


Upon successful completion of the internships students should be able to:

1. Retrieve appropriate scientific literature and data
2. Demonstrate the ability to produce data through planning, designing and safely carrying out experiments using current instrumentation and techniques
3. Collect, analyze and interpret data 
4. Communicate (oral, written and presentation) the data, concepts and skills gained through the internship
5. Work effectively, independently and cooperatively
6. Pursue career goals that make use of the baccalaureate degree

Specific Learning Outcomes and Assessments

	INSTRUCTIONAL OUTCOMES
For successful completion of the course, students should be able to:
	ASSESSMENT
Evaluation methods and criteria

	Evaluate the scientific literature and to use it in their internship/research
	Students will rely upon this skill in authoring their internship/research notebook and final report.

	Effectively communicate scientific research, both their own and information from the research literature
	In this internship/research course both written and oral presentations are required

	Perform	experiments	using conventional	laboratory	equipment, instrumentation,	and	techniques.
	Internship/Research plan and Supervision evaluation 

	Demonstrate the safe and ethical use of scientific knowledge, materials and procedures, and be able to explain their impact on a diverse society

	Laboratory notebook

	Other internship/research instructional outcomes can be developed by student and supervisor with approval of the department, to provide appropriate learning experiences.







Course Outline:
Variable, the specific topics will be determined by the nature of the internship/research


Grading Policy and Procedure

The activities comprising the internship/research grade will be:
	Internship/Research Plan: 15%
	Student research notebook/Midterm Progress Report: 15%
Supervisor Evaluation: 30%
	Final Report: 20%
Oral Presentation: 20%

The Final Report should include:
• An introduction that includes the internship/research goal or question, with meaningful citation of appropriate academic journals
• A description of the research plan and procedures with results
• A conclusion addressing the research goal or question 
• A literature cited/references section (composed of primary research articles, academic books, and literature review articles) that were cited in the text in an approved format (any A.C.S. Journal) 

Required and Recommended Instructional Materials
Variable, the specific readings will be determined by the supervisor of the internship/research


Library Resources: See Library Resources Form



Course Needs Assessment

Target Students and Projected Head Counts:  Internship/Research in Applied Chemistry (CHEM 4901) will provide six credits (3 credits per semester) towards the BS in Applied Chemistry degree.  Through this course, students will have the opportunity to gain real-world experience in academic or professional settings.  These may include but are not limited to research in a CUNY or non-CUNY laboratory and summer internships at research, government or industrial laboratories.  This practical experience will be advantageous to students and create graduate who are well prepared to enter the workforce or those who aim for graduate degrees.  The total number of students taking CHEM 4901 every year is expected to range between 4 and 7 students. This is calculated according to the total enrollment expected for the BS program in Applied Chemistry and considering that students in the BS program will have to register for two semesters of CHEM 4901. Therefore, all students enrolling the BS program in Applied Chemistry will take this course before graduation.

Physical Resources: No other physical resources are needed.  

Overlap with Other Courses: Through this internship/research course, students will demonstrate and apply the knowledge, skills, and values gained through the undergraduate courses.  The pre-requisites include CHEM 2323 or CHEM 3412 and departmental approval.


Course Design
Internship/Research in Applied Chemistry (CHEM 4901) will be a required upper level chemistry course for the BS in Applied Chemistry.  The course will be offered as an internship/research opportunity at either a CUNY or non-CUNY laboratory, summer internships at research, government or industrial laboratories.  





















LIBRARY RESOURCES & INFORMATION LITERACY: MAJOR CURRICULUM MODIFICATION

Please complete for all major curriculum modifications. This information will assist the library in planning for new acquisitions; it will not affect curriculum proposals either positively or negatively.
Consult with library faculty subject selectors (http://cityte.ch/dir) 3 weeks in advance when planning course proposals to ensure enough time to allocate budgets if materials need to be purchased.
Course proposer: please complete boxes 1-4.  Library faculty subject selector: please complete box 5.
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Letters of Support and Communication with Affected Colleges and Departments
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From: 	Nina Bannett
To:	Peter Spellane
Date: 	9/11/2014 11:52 AM
Subject: 	Re: New degree program in Applied Chemistry

Hi Peter,
 
Thanks for sending this to us.  There is an error: English Composition 2 is ENG 1121--your document calls it ENG 1211 (no such course number).
ENG 3773 has as its pre-req ENG 1121 so that should be fine.  If you have any questions about Advanced Technical Writing, you can contact Reneta Lansiquot.
 
Best,
Nina
_____________________________________________________________________________


From: 	Marta Effinger
To:	Peter Spellane
Date: 	9/11/2014 1:36 PM
Subject: 	Re: New degree program in Applied Chemistry

Peter,
 
CONGRATS!
 
Marta

_________________________________________________________________________________

From: 	Henry Africk
To:	Spellane, Peter
Date: 	9/11/2014 2:44 PM
Subject: 	Re: New degree program in Applied Chemistry

Looks good to me.

 
Prof. Henry Africk, Chair
Mathematics Department, Room N711
New York City College of Technology
300 Jay Street
Brooklyn, New York 11201
(718)260-5380

________________________________________________________________________________

From: 	Laina Karthikeyan
To:	Peter Spellane
Date: 	9/12/2014 2:37 PM
Subject: 	Re: New degree program in Applied Chemistry

Dear Peter,
Best wishes for the new program!

Regards,
Laina

Laina Karthikeyan, Ph.D.
Associate Professor and Chair
Biological Sciences Department
NYC College of Technology
City University of New York
300 Jay Street
Room# P305A
Brooklyn, NY11201
Phone: 718-260-5088

_________________________________________________________________________________
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Appendix A: Job Needs Analysis

There is an unambiguous need of graduates in Chemistry with a bachelor’s degree (BS). According to the US Bureau of Labor Statistics (BLS, http://www.bls.gov/home.htm), B.S. is the minimum education needed as entry level for all occupations listed as “chemist.”  

Additionally, in figures corresponding to 2012, the rate of unemployment for the work force trained with an associate degree (AS) in chemistry was an average of 2.9% higher than those trained with a bachelor’s degree (see Figure 1). Data from the New York State Department of Labor (NYSDOL, http://www.labor.ny.gov/home/) reinforces the need for a bachelor’s degree program from a more local point of view. 

According to the NYSDOL, the demand in employment requiring BS certification in Chemistry (Chemists) is projected to grow a 7.5% from 2012 to 2022 (see Figure 2). 

In a local study (focusing within 25 miles of NYC, including New York State and New Jersey State) conducted by the members of the chemistry department of City Tech, using four different job search engines (ACS, Indeed, CareerBuilder and JuJu) during four different days of October 2012, it was found that 50.4% of a total of 113 offers for chemists required a BS as a primary education level, in comparison with the 9.7% demanding the services of graduates with AS degree (see Figure 3). 

The need for a specific program in Applied Chemistry with a uniquely strong component of training in instrumentation is supported by the strong demand for expertise in handling spectroscopic and chromatographic techniques, since a 24% of all bachelor’s degree level jobs analyzed required some level of hands-on experience in such spectroscopic and chromatographic techniques. 

In addition, the need for a BS is supported by the fact that bachelor’s level chemists have significantly higher entry and median level salaries. According to the NYSDOL (data averaged from 2010 to 2014)  and a survey conducted by the American Chemical Society during the period March-May 2012 (http://cen.acs.org/articles/90/i39/Salary-Employment-Survey-Chemists.html), a graduate with a BS is likely to find a job with an entry salary 48% higher than a graduate with an AS, and to end up reaching a median salary 64% higher than an AS (see Figures 6 and 7, and Table A1). 
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Figure 1. Unemployment rate depending on education level. Figures from 2012 according to the BLS (BLS, http://www.bls.gov/home.htm)
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Figure 2. Projected number of jobs through 2022, according to the NYSDOL (NYSDOL, http://labor.ny.gov/stats/lsproj.shtm)



















Figure 3. Educational demand for chemists in the New York Metropolitan area.  Study undertaken by the chemistry department of NYC College of Technology. October 2012.  ASCP refers to certification by the American Society for Clinical Pathology sometimes required for work in medical laboratories.
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Figure 4. Distribution of job offers in chemical science and allied professions, according to the study by the chemistry department of NYC College of Technology. October 2012
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Figure 5. Salaries for chemists, according to a survey conducted by ACS. Figures from the period March-May 2012 (C&EN, 2012, 90(39), 40-43. http://cen.acs.org/articles/90/i39/Salary-Employment-Survey-Chemists.html).





Table A1: Entry and median salaries of scientists. Calculated in the period 2010-2014 according to the NYSDOL. ( NYSDOL, http://labor.ny.gov/stats/lswage2.asp).

	        Salaries ($)
	Entry
	Median

	Chem Engineer (BS)
	58,070
	90,330

	Chemical Plant System Operator (on the job training)
	39,960
	58,090

	Chemical Technician (AS)
	31,620
	44,300

	Chemist (BS)
	46,880
	72,810

	Environmental Science and Protection (AS)
	30,130
	44,320

	Environmental Scientist and Specialist (MS)
	44,080
	68,020

	Health Technologist and Technicians (Post-Secondary Training)
	32,090
	44,020

	Biochemists, Biophysicist (BS)
	46,020
	73,710





APPENDIX B:  Chemical and Engineering News Article
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Appendix C: Admissions Requirements


I. Students entering BS Applied Chemistry program with no prior higher education experience:

New students will have graduated from high school with an overall average of 75.0 or higher and be fully CUNY-certified, that is, academically qualified to register for ENG 1101 (English Composition I) and MAT 1175 (Fundamentals of Mathematics: “Topics include linear and quadratic functions, equations of lines, parallel and perpendicular lines, intermediate algebra, plane geometry and trigonometry of the right triangle.”) High school coursework in Physics and/or Chemistry will be helpful but is not required. 

Please be aware that students who do not have the mathematics background that is required for General Chemistry I (MAT 1275, College Algebra and Trigonometry, is pre- or co-requisite for CHEM 1110, General Chemistry I) but who meet other admission requirements will be advised to transfer to the AS Chemical Technology program. Students who complete the AS Chemical Technology program may transfer to the BS Applied Chemistry program with full credit for years 1 and 2 of the BS program.  

II. Students transferring from other colleges:

Students transferring into the B.S. Applied Chemistry program will have overall GPA of 2.0 or higher and have taken at least one semester of college-level mathematics and one semester of college-level English composition. College coursework in Chemistry and/or Physics will be useful for applicants but is not required for admission.

III. Students transferring from the A.S. Chemical Technology program or other associate degree programs at City Tech:

Students will be admitted to the B.S. Applied Chemistry program if they have successfully completed the associate in Chemical Technology at City Tech or if they have earned an equivalent associate degree with a minimum GPA of 2.0. 



Appendix D: Articulation Agreements

Articulation agreements with Bronx Community College, Borough of Manhattan Community College, Kingsborough Community College, and Queensborough Community College. We anticipate that transfer of students earning AS or AAS degrees from these CUNY community college should be seamless. 

In Table D1 below, we identify course equivalencies which will identified in the articulation agreements.
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B.S. Degree in Applied Chemistry 
Articulation Agreement with Borough of Manhattan Community College


A. SENDING AND RECEIVING INSTITUTIONS
	
Sending College:		Borough of Manhattan Community College (BMCC)
Department:			Sciences Department
Program:			AS in Science
Degree:			Associate in Science (AS)

Receiving College: 		New York City College of Technology (NYCCT)
Department:      		Chemistry Department
Program: 			APPLIED CHEMISTRY
Degree:			Bachelor of Science (BS)


B.  ADMISSION REQUIREMENTS FOR SENIOR COLLEGE PROGRAM 

· The AS in Science degree and a minimum 2.50 GPA.
Students who wish to transfer but do not meet all of the above requirements or are unable to enroll within two years after graduation will receive admission consideration under our standard transfer credit policies.

Total transfer credit granted toward baccalaureate degree: 60
Total additional credits required by senior college to complete baccalaureate degree: 60

The Chemistry Department of New York City College of Technology (NYCCT) agrees to accept into the BS program in Applied Chemistry students from Borough of Manhattan Community College (BMCC) who successfully complete an associate in science in Science. Completion of the curriculum includes the attainment of at least a 2.5 overall grade-point average.

NYCCT and BMCC agree to offer the courses noted in the BS program in Applied Chemistry (NYCCT) and AS Science program (BMCC), as described in this agreement, and as outlined in each college’s course catalog. Each college agrees to notify the other if course numbers, content, or catalog descriptions change. Furthermore, the parties involved understand that any change in course number, content, or catalog description may require a modification to this agreement.


C.  COURSE EQUIVALENCIES AND TRANSFER CREDIT AWARDED

Students transferring from BMCC with an AS in Science shall enter the BS Program in Applied Chemistry at NYCCT as third year students. The following courses, totaling 60 credits, will be transferred to NYCCT.


ASSOCIATE IN SCIENCE IN Science

	COMMON CORE

	Required Common Core

	English Composition (two terms)
	
	6

	Mathematical and Quantitative Reasoning
	
	3

	Life/Physical Sciences
	
	3

	Total Required Common Core
	12

	Flexible Core

	Creative Expression
	
	3

	Scientific World
	
	3

	Individual and Society
	
	3

	World and Global Issues
	3

	US Experience in its Diversity
	3

	One additional Flexible Core course from any category
	3

	Total Flexible Core
	18

	Total Common Core
	30

	CURRICULUM REQUIREMENTS

	BMCC course
	COURSE NAME
	NYCCT Equivalent
	

	CHM 11
	General Chemistry I
	CHEM 1110
	4

	CHM 22
	General Chemistry II
	CHEM 1210
	4

	CHM 31
	Organic Chemistry I
	CHEM 2223
	5

	CHM 32
	Organic Chemistry II
	CHEM 2323
	5

	MTH 31
	Calculus I
	MAT 1475
	4

	MTH 32
	Calculus II
	MAT 1575
	4

	PHY 11
	College Physics (calculus based) I
	PHYS 1441
	4

	Total Curriculum Requirements
	30

	Total Program Credits
	60



TOTAL NUMBER OF CREDITS TRANSFERRED  				  	  60



D.  SENIOR COLLEGE UPPER DIVISION COURSES REMAINING FOR BS DEGREE

Students transferring to the BS program in Applied Chemistry at NYCCT from the AS program in Science at BMCC will be required to satisfactorily complete the following courses (totaling 60 credits) at NYCCT.


	COLLEGE OPTION REQUIREMENTS

	Public Speaking
	COM 1330
	3

	Interdisciplinary Course
	Any course in approved list, elective
	3

	Two upper division Liberal Arts Courses
	Electives
	6

	Total Common Core & College Option Requirements
	12

	CURRICULUM REQUIREMENTS

	CHEM 3312
	Analytical Chemistry
	5

	CHEM 3412
	Instrumental Methods of Analysis
	5

	CHEM 3222
	Physical Chemistry
	4

	CHEM 3622
	Inorganic Chemistry
	4

	CHEM 4312
	Instrumental Chromatography
	4

	CHEM 4322
	Advanced Spectroscopy
	4

	BIO 3601
	Biochemistry
	4

	CHEM 4901
	Internship/ directed research in Applied Chemistry
	6

	ENG 3773
	Advanced Technical Writing
	3

	
	Upper division mathematics or science elective
	4

	
	Upper division mathematics or science elective (PHYS 1442)
	5

	Total Curriculum Requirements
	48

	Total Program Credits
	60




TOTAL DEGREE CREDITS TO BE TAKEN AT NYCCT  			  	  60
TOTAL CREDITS FOR THE BS DEGREE		  			  	120

In order to satisfy the B.S. degree requirements, students must select the appropriate general education common core and flexible core courses to satisfy CUNY Pathways requirements for the degree program.

E.  ARTICULATION AGREEMENT FOLLOW-UP PROCEDURES


1.  Procedures for reviewing, updating modifying or terminating agreement:

When either of the degree programs involved in this agreement undergoes a change, the agreement will be reviewed and revised accordingly by faculty from each institution’s respective departments or programs, selected by their Chairpersons and program directors.


2.  Procedures for evaluating the effectiveness of this agreement and tracking the number of students who transfer from BMCC to NYCCT under terms of this articulation agreement and their success:

Each year New York City College of Technology (NYCCT) will provide Borough of Manhattan Community College (BMCC) the following information: a) the number of BMCC graduates who applied to the program; b) the number of BMCC students who were accepted into the program; c) and the number of BMCC students who enrolled; d) the aggregate GPA of these enrolled students at NYCCT.


3.  Sending and Receiving College procedures for publicizing agreement (e.g., college catalogs, transfer advisors, websites, etc.):

· This articulation agreement will be publicized on the Borough of Manhattan Community College’s website, and New York City College of Technology website.
· Transfer advisors at BMCC will promote this agreement with eligible students.
				 




Effective Agreement Date: 	__________________	
	                                     		               
			         		                         		    
                      
                                  
_____________________________________ 		_______________________________________  
Dr. Karrin E. Wilks					Dr. Bonne August	
Provost and Sr. Vice President for Academic Affairs	Provost & Vice President for Academic Affairs Borough of Manhattan Community College		New York City College of Technology





_____________________________________		_______________________________________
Dr. 							Dr. Peter Spellane
Chair, Science Department				Chair, Biological Sciences Department 
Borough of Manhattan Community College		New York City College of Technology
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B.S. Degree in Applied Chemistry 
Articulation Agreement with Bronx Community College


A. SENDING AND RECEIVING INSTITUTIONS
	
Sending College:		Bronx Community College (BCC)
Department:			Liberal Arts and Sciences Department
Program:			LAS in Science
Degree:			Associate in Science (AS)

Receiving College: 		New York City College of Technology (NYCCT)
Department:      		Chemistry Department
Program: 			APPLIED CHEMISTRY
Degree:			Bachelor of Science (BS)


B.  ADMISSION REQUIREMENTS FOR SENIOR COLLEGE PROGRAM 

· The AS in Science degree and a minimum 2.50 GPA.
Students who wish to transfer but do not meet all of the above requirements or are unable to enroll within two years after graduation will receive admission consideration under our standard transfer credit policies.

Total transfer credit granted toward baccalaureate degree: 60
Total additional credits required by senior college to complete baccalaureate degree: 60

The Chemistry Department of New York City College of Technology (NYCCT) agrees to accept into the BS program in Applied Chemistry students from Bronx Community College (BCC) who successfully complete an associate in science in Science. Completion of the curriculum includes the attainment of at least a 2.5 overall grade-point average.

NYCCT and BCC agree to offer the courses noted in the BS program in Applied Chemistry (NYCCT) and AS Science LAS program (BCC), as described in this agreement, and as outlined in each college’s course catalog. Each college agrees to notify the other if course numbers, content, or catalog descriptions change. Furthermore, the parties involved understand that any change in course number, content, or catalog description may require a modification to this agreement.


C.  COURSE EQUIVALENCIES AND TRANSFER CREDIT AWARDED

Students transferring from BCC with an AS in Science shall enter the BS Program in Applied Chemistry at NYCCT as third year students. The following courses, totaling 60 credits, will be transferred to NYCCT.


LIBERAL ARTS AND SCIENCES ASSOCIATE IN SCIENCE 

	COMMON CORE

	Required Common Core

	English Composition (two terms)
	
	6

	Mathematical and Quantitative Reasoning
	
	3

	Life/Physical Sciences
	
	3

	Total Required Common Core
	12

	Flexible Core

	Creative Expression
	
	3

	Scientific World
	
	3

	Individual and Society
	
	3

	World and Global Issues
	3

	US Experience in its Diversity
	3

	One additional Flexible Core course from any category
	3

	Total Flexible Core
	18

	Total Common Core
	30

	CURRICULUM REQUIREMENTS

	BCC course
	COURSE NAME
	NYCCT Equivalent
	

	CHEM 201
	General Chemistry I
	CHEM 1110
	4

	CHEM 201
	General Chemistry II
	CHEM 1210
	4

	CHEM 230
	Organic Chemistry I
	CHEM 2223
	5

	CHEM 240
	Organic Chemistry II
	CHEM 2323
	5

	MATH 301
	Calculus I
	MAT 1475
	4

	PHYS 210
	College Physics (calculus based) I
	PHYS 1441
	4

	PHYS 220
	College Physics (calculus based) II
	PHYS 1442
	4

	Total Curriculum Requirements
	30

	Total Program Credits
	60



TOTAL NUMBER OF CREDITS TRANSFERRED  				  	  60



D.  SENIOR COLLEGE UPPER DIVISION COURSES REMAINING FOR BS DEGREE

Students transferring to the BS program in Applied Chemistry at NYCCT from the AS program in Science at BMCC will be required to satisfactorily complete the following courses (totaling 60 credits) at NYCCT.


	COLLEGE OPTION REQUIREMENTS

	Public Speaking
	COM 1330
	3

	Interdisciplinary Course
	Any course in approved list, elective
	3

	Two upper division Liberal Arts Courses
	Electives
	6

	Total Common Core & College Option Requirements
	12

	CURRICULUM REQUIREMENTS

	CHEM 3312
	Analytical Chemistry
	5

	CHEM 3412
	Instrumental Methods of Analysis
	5

	CHEM 3222
	Physical Chemistry
	4

	CHEM 3622
	Inorganic Chemistry
	4

	CHEM 4312
	Instrumental Chromatography
	4

	CHEM 4322
	Advanced Spectroscopy
	4

	BIO 3601
	Biochemistry
	4

	CHEM 4901
	Internship/ directed research in Applied Chemistry
	6

	ENG 3773
	Advanced Technical Writing
	3

	
	Upper division mathematics or science elective
	4

	
	Upper division mathematics or science elective 
	5

	Total Curriculum Requirements
	48

	Total Program Credits
	60




TOTAL DEGREE CREDITS TO BE TAKEN AT NYCCT  			  	  60
TOTAL CREDITS FOR THE BS DEGREE		  			  	120

In order to satisfy the B.S. degree requirements, students must select the appropriate general education common core and flexible core courses to satisfy CUNY Pathways requirements for the degree program.

E.  ARTICULATION AGREEMENT FOLLOW-UP PROCEDURES


1.  Procedures for reviewing, updating modifying or terminating agreement:

When either of the degree programs involved in this agreement undergoes a change, the agreement will be reviewed and revised accordingly by faculty from each institution’s respective departments or programs, selected by their Chairpersons and program directors.


2.  Procedures for evaluating the effectiveness of this agreement and tracking the number of students who transfer from BMCC to NYCCT under terms of this articulation agreement and their success:

Each year New York City College of Technology (NYCCT) will provide Borough of Manhattan Community College (BMCC) the following information: a) the number of BMCC graduates who applied to the program; b) the number of BMCC students who were accepted into the program; c) and the number of BMCC students who enrolled; d) the aggregate GPA of these enrolled students at NYCCT.


3.  Sending and Receiving College procedures for publicizing agreement (e.g., college catalogs, transfer advisors, websites, etc.):

· This articulation agreement will be publicized on Bronx Community College’s website, and New York City College of Technology website.
· Transfer advisors at BCC will promote this agreement with eligible students.
				 




Effective Agreement Date: 	__________________	
	                                     		               
			         		                         		    
                      
                                  
_____________________________________ 		_______________________________________  
Dr. 							Dr. Bonne August	
Provost and Sr. Vice President for Academic Affairs	Provost & Vice President for Academic Affairs Bronx Community College				New York City College of Technology





_____________________________________		_______________________________________
Dr. 							Dr. Peter Spellane
Chair, Science Department				Chair, Biological Sciences Department 
Bronx Community College				New York City College of Technology
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B.S. Degree in Applied Chemistry 
Articulation Agreement with Kingsborough Community College


A. SENDING AND RECEIVING INSTITUTIONS
	
Sending College:		Kingsborough Community College (KCC)
Department:			Sciences Department
Program:			AS in Chemistry
Degree:			Associate in Science (AS)

Receiving College: 		New York City College of Technology (NYCCT)
Department:      		Chemistry Department
Program: 			APPLIED CHEMISTRY
Degree:			Bachelor of Science (BS)


B.  ADMISSION REQUIREMENTS FOR SENIOR COLLEGE PROGRAM 

· The AS in Science degree and a minimum 2.50 GPA.
Students who wish to transfer but do not meet all of the above requirements or are unable to enroll within two years after graduation will receive admission consideration under our standard transfer credit policies.

Total transfer credit granted toward baccalaureate degree: 60
Total additional credits required by senior college to complete baccalaureate degree: 60

The Chemistry Department of New York City College of Technology (NYCCT) agrees to accept into the BS program in Applied Chemistry students from Kingsborough Community College (KCC) who successfully complete an associate in science in Science. Completion of the curriculum includes the attainment of at least a 2.5 overall grade-point average.

NYCCT and KCC agree to offer the courses noted in the BS program in Applied Chemistry (NYCCT) and AS Science LAS program (QCC), as described in this agreement, and as outlined in each college’s course catalog. Each college agrees to notify the other if course numbers, content, or catalog descriptions change. Furthermore, the parties involved understand that any change in course number, content, or catalog description may require a modification to this agreement.


C.  COURSE EQUIVALENCIES AND TRANSFER CREDIT AWARDED

Students transferring from KCC with an AS in Chemistry shall enter the BS Program in Applied Chemistry at NYCCT as third year students. The following courses, totaling 60 credits, will be transferred to NYCCT.


LIBERAL ARTS AND SCIENCES ASSOCIATE IN SCIENCE 

	COMMON CORE

	Required Common Core

	English Composition (two terms)
	
	6

	Mathematical and Quantitative Reasoning
	
	3

	Life/Physical Sciences
	
	3

	Total Required Common Core
	12

	Flexible Core

	Creative Expression
	
	3

	Scientific World
	
	3

	Individual and Society
	
	3

	World and Global Issues
	3

	US Experience in its Diversity
	3

	One additional Flexible Core course from any category
	3

	Total Flexible Core
	18

	Total Common Core
	30

	CURRICULUM REQUIREMENTS

	KCC course
	COURSE NAME
	NYCCT Equivalent
	

	CHM 1100
	General Chemistry I
	CHEM 1110
	4

	CHM 1200
	General Chemistry II
	CHEM 1210
	4

	CHM 3100 
	Organic Chemistry I
	CHEM 2223
	5

	CHM 3200
	Organic Chemistry II
	CHEM 2323
	5

	MAT 1500
	Calculus I
	MAT 1475
	4

	PHY 1300
	College Physics (calculus based) I
	PHYS 1441
	4

	PHY 1400
	College Physics (calculus based) II
	PHYS 1442
	4

	Total Curriculum Requirements
	30

	Total Program Credits
	60



TOTAL NUMBER OF CREDITS TRANSFERRED  				  	  60



D.  SENIOR COLLEGE UPPER DIVISION COURSES REMAINING FOR BS DEGREE

Students transferring to the BS program in Applied Chemistry at NYCCT from the AS program in Chemistry at KCC will be required to satisfactorily complete the following courses (totaling 60 credits) at NYCCT.


	COLLEGE OPTION REQUIREMENTS

	Public Speaking
	COM 1330
	3

	Interdisciplinary Course
	Any course in approved list, elective
	3

	Two upper division Liberal Arts Courses
	Electives
	6

	Total Common Core & College Option Requirements
	12

	CURRICULUM REQUIREMENTS

	CHEM 3312
	Analytical Chemistry
	5

	CHEM 3412
	Instrumental Methods of Analysis
	5

	CHEM 3222
	Physical Chemistry
	4

	CHEM 3622
	Inorganic Chemistry
	4

	CHEM 4312
	Instrumental Chromatography
	4

	CHEM 4322
	Advanced Spectroscopy
	4

	BIO 3601
	Biochemistry
	4

	CHEM 4901
	Internship/ directed research in Applied Chemistry
	6

	ENG 3773
	Advanced Technical Writing
	3

	
	Upper division mathematics or science elective
	4

	
	Upper division mathematics or science elective 
	5

	Total Curriculum Requirements
	48

	Total Program Credits
	60




TOTAL DEGREE CREDITS TO BE TAKEN AT NYCCT  			  	  60
TOTAL CREDITS FOR THE BS DEGREE		  			  	120

In order to satisfy the B.S. degree requirements, students must select the appropriate general education common core and flexible core courses to satisfy CUNY Pathways requirements for the degree program.

E.  ARTICULATION AGREEMENT FOLLOW-UP PROCEDURES


1.  Procedures for reviewing, updating modifying or terminating agreement:

When either of the degree programs involved in this agreement undergoes a change, the agreement will be reviewed and revised accordingly by faculty from each institution’s respective departments or programs, selected by their Chairpersons and program directors.


2.  Procedures for evaluating the effectiveness of this agreement and tracking the number of students who transfer from KCC to NYCCT under terms of this articulation agreement and their success:

Each year New York City College of Technology (NYCCT) will provide Kingsborough Community College (KCC) the following information: a) the number of KCC graduates who applied to the program; b) the number of KCC students who were accepted into the program; c) and the number of KCC students who enrolled; d) the aggregate GPA of these enrolled students at NYCCT.


3.  Sending and Receiving College procedures for publicizing agreement (e.g., college catalogs, transfer advisors, websites, etc.):

· This articulation agreement will be publicized on Kingsborough Community College’s website, and New York City College of Technology website.
· Transfer advisors at KCC will promote this agreement with eligible students.
				 




Effective Agreement Date: 	__________________	
	                                     		               
			         		                         		    
                      
                                  
_____________________________________ 		_______________________________________  
Dr. 							Dr. Bonne August	
Provost and Sr. Vice President for Academic Affairs	Provost & Vice President for Academic Affairs Kingsborough Community College			New York City College of Technology





_____________________________________		_______________________________________
Dr. 							Dr. Peter Spellane
Chair, Science Department				Chair, Biological Sciences Department kings
Kingsborough Community College			New York City College of Technology
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B.S. Degree in Applied Chemistry 
Articulation Agreement with Queensborough Community College


A. SENDING AND RECEIVING INSTITUTIONS
	
Sending College:		Queensborough Community College (QCC)
Department:			Liberal Arts and Sciences Department
Program:			AS in Science
Degree:			Associate in Science (AS)

Receiving College: 		New York City College of Technology (NYCCT)
Department:      		Chemistry Department
Program: 			APPLIED CHEMISTRY
Degree:			Bachelor of Science (BS)


B.  ADMISSION REQUIREMENTS FOR SENIOR COLLEGE PROGRAM 

· The AS in Science degree and a minimum 2.50 GPA.
Students who wish to transfer but do not meet all of the above requirements or are unable to enroll within two years after graduation will receive admission consideration under our standard transfer credit policies.

Total transfer credit granted toward baccalaureate degree: 60
Total additional credits required by senior college to complete baccalaureate degree: 60

The Chemistry Department of New York City College of Technology (NYCCT) agrees to accept into the BS program in Applied Chemistry students from Queensborough Community College (QCC) who successfully complete an associate in science in Science. Completion of the curriculum includes the attainment of at least a 2.5 overall grade-point average.

NYCCT and QCC agree to offer the courses noted in the BS program in Applied Chemistry (NYCCT) and AS Science LAS program (QCC), as described in this agreement, and as outlined in each college’s course catalog. Each college agrees to notify the other if course numbers, content, or catalog descriptions change. Furthermore, the parties involved understand that any change in course number, content, or catalog description may require a modification to this agreement.


C.  COURSE EQUIVALENCIES AND TRANSFER CREDIT AWARDED

Students transferring from QCC with an AS in Science shall enter the BS Program in Applied Chemistry at NYCCT as third year students. The following courses, totaling 60 credits, will be transferred to NYCCT.


LIBERAL ARTS AND SCIENCES ASSOCIATE IN SCIENCE 

	COMMON CORE

	Required Common Core

	English Composition (two terms)
	
	6

	Mathematical and Quantitative Reasoning
	
	3

	Life/Physical Sciences
	
	3

	Total Required Common Core
	12

	Flexible Core

	Creative Expression
	
	3

	Scientific World
	
	3

	Individual and Society
	
	3

	World and Global Issues
	3

	US Experience in its Diversity
	3

	One additional Flexible Core course from any category
	3

	Total Flexible Core
	18

	Total Common Core
	30

	CURRICULUM REQUIREMENTS

	QCC course
	COURSE NAME
	NYCCT Equivalent
	

	CH-151
	General Chemistry I
	CHEM 1110
	4

	CH-152
	General Chemistry II
	CHEM 1210
	4

	CH-251 
	Organic Chemistry I
	CHEM 2223
	5

	CH-252
	Organic Chemistry II
	CHEM 2323
	5

	MA-441
	Calculus I
	MAT 1475
	4

	PH-411
	College Physics (calculus based) I
	PHYS 1441
	4

	PH-412
	College Physics (calculus based) II
	PHYS 1442
	4

	Total Curriculum Requirements
	30

	Total Program Credits
	60



TOTAL NUMBER OF CREDITS TRANSFERRED  				  	  60



D.  SENIOR COLLEGE UPPER DIVISION COURSES REMAINING FOR BS DEGREE

Students transferring to the BS program in Applied Chemistry at NYCCT from the AS program in Science at QCC will be required to satisfactorily complete the following courses (totaling 60 credits) at NYCCT.


	COLLEGE OPTION REQUIREMENTS

	Public Speaking
	COM 1330
	3

	Interdisciplinary Course
	Any course in approved list, elective
	3

	Two upper division Liberal Arts Courses
	Electives
	6

	Total Common Core & College Option Requirements
	12

	CURRICULUM REQUIREMENTS

	CHEM 3312
	Analytical Chemistry
	5

	CHEM 3412
	Instrumental Methods of Analysis
	5

	CHEM 3222
	Physical Chemistry
	4

	CHEM 3622
	Inorganic Chemistry
	4

	CHEM 4312
	Instrumental Chromatography
	4

	CHEM 4322
	Advanced Spectroscopy
	4

	BIO 3601
	Biochemistry
	4

	CHEM 4901
	Internship/ directed research in Applied Chemistry
	6

	ENG 3773
	Advanced Technical Writing
	3

	
	Upper division mathematics or science elective
	4

	
	Upper division mathematics or science elective 
	5

	Total Curriculum Requirements
	48

	Total Program Credits
	60




TOTAL DEGREE CREDITS TO BE TAKEN AT NYCCT  			  	  60
TOTAL CREDITS FOR THE BS DEGREE		  			  	120

In order to satisfy the B.S. degree requirements, students must select the appropriate general education common core and flexible core courses to satisfy CUNY Pathways requirements for the degree program.

E.  ARTICULATION AGREEMENT FOLLOW-UP PROCEDURES


1.  Procedures for reviewing, updating modifying or terminating agreement:

When either of the degree programs involved in this agreement undergoes a change, the agreement will be reviewed and revised accordingly by faculty from each institution’s respective departments or programs, selected by their Chairpersons and program directors.


2.  Procedures for evaluating the effectiveness of this agreement and tracking the number of students who transfer from QCC to NYCCT under terms of this articulation agreement and their success:

Each year New York City College of Technology (NYCCT) will provide Queensborough Community College (QCC) the following information: a) the number of QCC graduates who applied to the program; b) the number of QCC students who were accepted into the program; c) and the number of QCC students who enrolled; d) the aggregate GPA of these enrolled students at NYCCT.


3.  Sending and Receiving College procedures for publicizing agreement (e.g., college catalogs, transfer advisors, websites, etc.):

· This articulation agreement will be publicized on Queensborough Community College’s website, and New York City College of Technology website.
· Transfer advisors at QCC will promote this agreement with eligible students.
				 




Effective Agreement Date: 	__________________	
	                                     		               
			         		                         		    
                      
                                  
_____________________________________ 		_______________________________________  
Dr. 							Dr. Bonne August	
Provost and Sr. Vice President for Academic Affairs	Provost & Vice President for Academic Affairs Queensborough Community College			New York City College of Technology





_____________________________________		_______________________________________
Dr. 							Dr. Peter Spellane
Chair, Science Department				Chair, Biological Sciences Department 
Queensborough Community College			New York City College of Technology
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At The Bench
Chemical teshnicians play 3 citcal ol fn 3 sompanys productiity.
Credit Asgis Soiences Corp.

Not long ago chernical technicians typically had an associate’s degree, and many were contentto stay in that rale for their entire s
career. Butwith rapidly advancing technologies and the competiive job market, comparies are increasingly seeking more info
CaniateS i  Bachelor's dearee, and i2ee Scirists view e pOsHon as rore o a steppi-<tone han # areer,

"Technicians used to be just a pair of hands," says Mary K. Moore, a principal technologist at Eastman Chemical, who has an
associate’s degree and entered he fld n 1991, Butthings have changed, and the bar has been raised; corpaes are
demanding a ot ore from technicians now."

Michele Caak, directar of divisianal operations for the scientiic division of stafing agency Aerotek, abserves that the shift
toward a bachelor's dearee started around 2009, afte the racession "Whatwe've heard fom our customers is that they need
employees with bachelor's degrees " That raining gives the companies the “fiexiblityto move employees to other areas ofthe
organization," she says."The othertrend we're seeing is that as technology advances, the fole is becoming more complex,
which is another reasan for the shifttoward the bachelor's degree.”

Info for Advertisers

In addition, older technicians are refting and taking their experience with them. *Since companies are losing that high-level
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exnerience, the only way they see fitin replacing those individuals is with candidates wha have a bachelor's degree and idealy
o or more years of experience,” Cook notes

Kaa M. Allen, manager of recruitment and university relations atforensics science company Aegis Sciences Corp., in
Nastwville has seen similar trends ather cormpany, which is expanding rapidly. "In earlir years, we focused on recrulting
assotiate-level candidates for ourtechnician roles, as we wanted people to remain in those roles for a long period of time,"
she says. "However, with such significant growth, it has benefted us to fire & good number of our technicians atthe 8.5, level
This has allowed for more promotional opportunities for these tearm mernbers,

he says many oftheir B.5 -level technicians have moved into other
positions atthe cornpany, seving as forensic special chemists,
forensic immunochenists, forensic mass spectrometrists, and
cerifing scientists, a5 well as obtaining leadership roles. Inthose
positions, "the experience they gained in the technician role is
invaluable,” she says.

HELP FOR UNEMPLOYED CHEMISTS

Many chernists are stil struggling to find jobs. To
address the urgent needs of ts unem ployed

mermbers, the American Chermical Saciety afers
an extensive suite of career assistanc e tools and

However, Janet M. Srith, a research tectnologist at Dow Coming | giccounts, ACS offers all of ts memmbers 2
who has been in the field for 27 years, expresses concern about .
increasing tumover in chermical technician positions. "Cormpanies G 25 o Rt ben R Sh A e huriay

will hire bachelor's degree chernists as technicians, butthose
chemists are not happy to stay in that position, and they'l look o
jurnp ladders to the chemist position,” she says. “That could lsad to
avoid in highly experienc ed technicians in the company.”

for mermbers, visit www.acs.org/unemployed

That's notnecessarily 3 bad thing, Eastman's Moore says. "No matierwhat kind of a profession you chooss, its going to
evalve,"she says. "Watching peaple continue to grow no matter which way they choose to take their profession can never be
anything bt a plus

Competition for chemical technician positions is intense. Lauren Gaskell who has a master's degree in pharm aceutical
stiences, decided to bec ome a chermical technician because she loves warking i the lab. After loaking for 2 job for more than
ayear, she recently found a ternporary position as a chernical technician at a company in Boston

Wihile job searching, she notes that she was cormpeting not only with bachelor's degree candidates but also with those with 2
Fh.D."There are 5o many Ph.D.s who are willing to take pay below what they would normally getin a much betier sconorny just
to getajob,"she says."It's very flusirating to know that I'm losing out on jobs that | reallywant—and | want o make a career out
of—to someone who is using it as a stepping-stone. But atthe same time, we're allreally desperate for jobs, and you've gotto
dowhatyou've oot o do."

Despits the demand, Allen says Aegis will rarely consider someone with a master's or Ph.D. for chermical technician positions.
"We da our bestto follow up with candidates to help directther ta the posiions that would be more suited to their education
level and experience,” she says

FiEnisras Bachelor's-level chemists oflen see the chemical
technician position as away to gettheir foot in the door
After receiving her bachelor's degree in chemisty,
Samantha Fisher searched for a job for sight months
Aerotek helped her find placement as atechician at 2
biotech company in Maryland. After sixonths, Fisher was
hired on as a permanent smployee

She says she never pictured herself working as & cherical
technician, but she's enjoying the experience. I do feel like
I'm at a company where there’s a lot of poterntial or peaple
ta mave from being & technician up through the ranks into
research, into quality assurance, into validation,” she says
She plans on getting her master's degree and eventually
CAREER GROWTH maving into 3 research and development position at the
ibbs s3ys her involvement In ACS has given her many opportunitiesto | COMAANY.

develop het leadership s

Cradit Launick SaintFort
John H. Engelman I, a retired chemical technician who

moved into R&D positions later in his career, says
technicians need to have certain skills, such as the abilityto multtask and a strong knowledge of laboratory safety. Also,
chemmical technicians often wark in multidisciplinary research teams, so they need to b excellent communicators and team
players.

“The American Chemical Saciety's Committee on Technician Affairs (CTA), which is celebrating its 50th anniversary tis
year, offers many resources and opportunities for chemical technicians to netwark and growin their professions. For xample,
says Moore, who is imme diate pastchair of CTA, the commitiee is helping develop courses and webinars that can allow
technicians o move into difierent areas.

This fal, atthe ACS national meeting in San Francisco, the comrmitte is cosponsoring a symposium fitled “The Role ofthe
Chermical Technician through the Decades " In addition, a new Chem Luminary Award will e presented in San Francisco
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thatwill recognize an svent put on by of for tschnicians from a local s ection of division

Greglynn Walton-Gibibs, a research technologist at Pennsyivania Stats University, says that as a chemical technician, joining
professional organization such as ACS has helped her see the breacth of opporiunities available to her. She serves as chair-
elect of her local section, she's 3 chemistty ambassador and a science coach, a student chapter adviser, and chair of the
undergraduate program atthe San Francisco national meeting,

‘ou san contribute, and you can contribute significant

she says."Yau're not limited by the position you're i

Chemical & Engineering News
188N 0008-2347
Copyright © 2014 Americ an Chernical Society

Comments

Larry Oppenheimer (August 28, 2014 8:59 AM)

Nota ba deal for employers. Hire a tained chemist for the price of a technician. This is exacty the kind ofthing that the ACS,
acting in the interest ofts mermbers, should discourage.
» Reply
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Applied Chemistry
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New York City College of Technology, CUNY

CURRICULUM MODIFICATION PROPOSAL FORM

This form is used for all curriculum modification proposals. See the Proposal Classification Chart for information
about what types of modifications are major or minor. Completed proposals should be emailed to the Curriculum

Committee chair.

Title of Proposal NEW BACHELOR OF SCIENCE PROGRAM IN
APPLIED CHEMISTRY

Date September 29, 2014

Major or Minor . MAJOR

Proposer’s Name PROF. PETER SPELLANE

Department DEPARTMENT OF CHEMISTRY

Date of Departmental September 18, 2014

Meeting in which proposal

was approved

Department Chair Name PROF. PETER SPELLANE

Department Chair Signature
and Date

e,

Academic Dean Name

Academic Dean Signature and
Date

\’V\/\,\ @l@b’/l%

Brief Description of Proposal
(Describe the modifications
contained within this proposal ina
succinct summary. More detailed
content will be provided in the
proposal body.

The Department of Chemistry proposes a Bac&elor of Science (BS) degree in
Applied Chemistry, and five new courses to support the proposed degree
program. The proposed BS in Applied Chemistry aims to produce graduates
who are sought after by employers because they are particularly well
prepared for hands on laboratory work and data analysis. Towards that aim,
all of our upper level required chemistry courses will have a laboratory
component. In addition, the proposed BS in Applied Chemistry will comply
with the requirements of the American Chemical Society for a BS Chemistry
program. This will permit students to pursue post-baccalaureate study.

Brief Rationale for Proposal
(Provide a concise summary of why
this proposed change is important
to the department. More detailed
content will be provided in the
proposal body).

The role of chemical sciences in the economic life of metropolitan New York
has not diminished in recent years, but it has changed dramatically. N.Y.C. is no
longer a center for chemical manufacturing, but instead, a center for high-
value services. Accordingly, the role of chemistry in New York’s economy now
centers more on analysis. Applications of chemical analysis include quality
control of food and drug supply, law enforcement and security, compliance
with environmental regulations, environmental remediation, and design of
materials. There exists an unmet demand for highly trained chemical
technicians who can work in the range of industries which require advanced
chemical analyses. This proposed program will align the Department of
Chemistry’s degree with these local employment needs and opportunities.
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Minimum ACS  Requirements. BS degree in  Chemistry   City Tech Proposed Curriculum. BS in  Applied Chemistry   

 Amount of credits   Amount of credits  (including lab  credits)  

Introductory or   General  Chemistry  Ranging from none  to 6  General Chemistry:   CHEM1110 and CHEM1210  4+4  

TOTAL  6  TOTAL  8  

Foundation Course Work   Foundation Course Work   

Analytical Chemistry  3  Analytical Chemistry  CHEM3312   5  

Organic Chemistry  3  Organic Chemistry I  CHEM2223   5  

Inorganic Chemistry  3  Inorganic Chemistry CHEM3 622  4  

Biochemistry  3  Biochemistry BIO3601  4  

Physical Chemistry  3  Physical Chemistry CHEM3 222  4  

TOTAL  15  TOTAL  22  

In - Depth Course Work   In - Depth Course Work   

 12 credits in 4 one - semester  course (3  credits each) of any  of the foundation  courses or  specialized  department - defined  tracks.  In strumental Methods of Analysis  CHEM3412   Organic Chemistry II CHEM2323   City Tech   additionally proposes 2 specialized  courses        - Instrumental Chromatograph y CHEM4 312        - Advanced Spectroscopy CHEM4 322   Electives:        - Medicinal Chemistry CHEM4822            - Special Topics CHEM2411  5   5         4   4     3   3  

TOTAL  12  TOTAL  18 (+6)  

Laboratory Experience   Laboratory Experience   

 400 hours beyond  General Chemistry  CHEM3312L   CHEM3412L   BIO3601   CHEM2223L   CHEM2323L    CHEM3 222L   CHEM3 622L   PHYS1441L   PHYS1442L   CHEM4 312L   CHEM4 322L   Internship/Research   in Applied Chemistry   CHEM4901  45   45   45   45   45   45   45   45   45   45   45     180  

TOTAL  400  TOTAL  675 (+90 of Gen eral   Chem istry )  

Cognate Courses   Cognate Courses   

Calculus I  3  MAT 1475  4  

Calculus II  3  MAT 1575  4  

Physics I  4  PHYS1441/L  5  

Physics II  4  PHYS1442/L  5  

TOTAL  14  TOTAL  18  

GRAND TOTAL ACS BS  44 required credits  and 400 lab hours  GRAND TOTAL CITY TECH BS  66 required credits  (+6 from electives)  and 765 lab  hours  


image4.emf
Proposed Curriculum for the BS in Applied Chemistry

Fall Semester  Credit  Spring Semester  Credit 

YEAR ONE

General Chemistry I (CHEM 1110/L) 4 General Chemistry II (CHEM 1210/L) - Gen Ed Flexible Core II 4

Calculus I (MAT 1475) 4 Calculus II (MAT 1575)* 4

English Composition I (ENG 1101) 3 English Composition II (ENG 1121) 3

Gen Ed Flexible Core I 3 Gen Ed Flexible Core III - recommend LIB 1201 3

14 14

YEAR TWO

 

Organic Chemistry I (CHEM 2223/L) 5 Organic Chemistry II (CHEM 2323/L)  5

General Physics I:  Calculus-based  (PHYS 1441/L) 5 General Physics II:  Calculus-based  (PHYS 1442/L) 5

Biology I (BIO 1101/L)* 4 Gen Ed Flexible Core V 3

Gen Ed Flexible Core IV 3 Gen Ed Flexible Core VI 3

17 16

31 30

Associate Degree in Chemical Technology

61

YEAR THREE

 

Analytical Chemistry (CHEM 3312/L)  5 Instrumental Methods of Analysis (CHEM 3412/L)  5

Advanced Technical Writing (ENG 3773) 3 Public Speaking (COM 1330) 3

Physical Chemistry (CHEM 3222/L) 4 Biochemistry (BIO 3601/L) 4

Any upper level liberal arts and science elective 3 Any upper level liberal arts and science elective 3

15 15

YEAR FOUR  

Instrumental Chromatography (CHEM 4312/L) 4 Advanced Spectroscopy (CHEM 4322/L) 4

Inorganic Chemistry (CHEM 3622/L) 4 Any upper level Math or Science elective 4

Internship/Research in Applied Chemistry CHEM 4901 3 Internship/Research in Applied Chemistry CHEM 4901 3

Interdisciplinary Course 3 Any upper level Math or Science elective 4

14 15

29 30

Total B.S. in Applied Chemistry Degree Credits 120

Additional chemistry electives to be developed

Medicinal Chemistry (CHEM 4822)

*Students may take two science elective courses (not necessary BIO 1101, MAT 1475) which are applied to the Associate Degree in 

Chemical Technology.  
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      ABSENCES  

      0  1  2  3  

LATENESSES  0  100  95  90  0  

1  100  95  90  0  

2  95  90  85  0  

3  90  85  80  0  

4  85  80  75  0  

5  80  75  70  0  

6  75  70  6 0  0  

7  70  6 0  60  0  

8  6 0  60  6 0  0  

9  60  60  60  0  

10  60  60  60  0  

11  60  60  60  0  

12  60  60  60  0  

13  60  60  60  0  

14  60  60  60  0  

15  60  60  60  0  
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Title of proposal Department/Program

Inorganic Chemistry Chemistry/B.S. In Applied Chemistry
Proposed by (Include emad & phone) Expected date course(s) will be offered
Aberto Martinez Sprirg 2016
Amartinez@citytech.cuny.edu  of students

718) 260 - 5855 B EC)

Are City Tech library resources sufficient for course assignments? Please elaborate.

The Cry Tech library resources are fully sufficient for the course sssignments. We antkipate that
students will use the library resources peimarily for searching the chemial literature. In this
capacity, the library’s subscriptions to the American Chemical Society journals, to the Sdence Direct
Journals, and to Nature and Science are more than sufficient. The search ergines, Sclonce Direct,
EBSCO, and ACS fully satisly our needs. The library also has 3 reference copy of the CRC Handbook
of Chemistry and Physics in case we need this standard data for our laboratory work.

Are additional resources needed for course assignments? Please provide details about format of
resources (.2, ebooks , journals, DVDs, etc.), author, title, publisher, edition, date, and price.
No additional resources are necessary.

Ubrary faculty focus on strengthening students’ information literacy skills in finding, evaluating,
and ethically using information. We can collaborate on developing assignments and offer
<customized information literacy Instruction and research guides for your course.

Do you plan to consult with the lbrary faculty subject specialist for your area? Please elaborate.
We may consult with the library on an a3 needed basts, but we do not anticipate a yearly need for
Hbrary faculty consultation. Prior to taking Inorganic Chemistry, students will have taken LIB 1201,
and will have taken other courses that give explicit instruction in finding, retrieving, and using the
chemical litersture.

Ubrary Faculty Subject Selector_____ 7 (s lepn (pon

Comments and Recommendations: As stated in Section 2, the Library's existing subscriptions
provide academic journal coverage that is sufficient for course assignments. The CUNY catalog also
yields 3 number of resources on the course topic, available in both print and electronic formats.
Materials can also be borrowed from other CUNY libraries. Should additional resources be needed,
the library will acquire materials based on budgetary means.

Oate: 11/18/14
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Title of proposal Department/Program

Instrumental Chromatography Chemistry/B.S. in Applied Chemistry
Proposed by (include email & phone) Expected date course{s) wil be offered
L Jay Dener Spring 2016
Wdeinercitytech.cuny.odu #of students

(718] 260 - 5850 10

Are City Tech library resources sufficient for course assignments? Please elaborate.

The City Tech library resources are fully sufficient for the course assignments. We anticipate that
students will use the library resources primarily for searching the chemical Iiterature. In this
capacity, the library’s subscriptions to the American Chemical Society jaumals, 10 the Science Direct
journals, and to Nature and Science are more than sufficient. The search engines, Scence Direct,
EBSCO, and ACS fully sstisfy our needs. The library also has a reference copy of the CAC Handbook
of Chemistry and Physics in case we need this standard data for our laboratory work.

Are additional resources needed for course assignments? Please provide details about format of
resources (e.g., ebooks , journals, DVDs, etc.], author, title, publisher, edition, date, and price.
Mo additional resources are necessary.

Library faculty focus on strengthening students” information literacy skills in finding, evaluating,
and ethically using information. We can colisborate on developing assignments and offer
customized information Bteracy instruction and research guides for your course.

Do you plan to consult with the library faculty subject specialist for your area? Please elaborate.
We may consult with the library on an as needed basis, but we do not anticipate 3 yearly need for
tibrary faculty consuitation, Prior to taking Acvanced Spectroscopy, students will have taken LIB
1201, and will have taken st least one other course that gives explicit instruction in finding,
retrieving, and using the chemical iterature, Instrumental Methods of Analysis, CHEM 3412.

Ubrary Faculty Subject MM

Comments and Recommendations: As ststed in Saction 2, the Ubrw: existing subscriptions
provide academic jourmal coverage that s sufficient for course assignments. The CUNY catalog also
yields & number of resources on the course tapic, avadable in both print and electronic formats.
Materials can also be borrowed from othes CUNY Tibraries. Should additional resources be needed,
the library will acquire materials based on budgetary means.

Date: 11/18/14
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Title of proposal Department/Program
Internship/Research in Applied Chemistry. Chemistry/8.5. in Applied Chemistry
Proposed by (include email & phone) ‘Expected date course(s) will be offered
Diana Samaroo Spring 2017
dsamaroo@citytech.cuny.edu Lm students

(718)260- 5853 Z

‘Are City Tech library resources suffiient for course assignments? Please elaborate.

‘The City Tech library resources are fully suffiient for this course. We anticipate that students will use
the library resources primarily for searching the chemical literature. In this capacity, the ibrary's
subscriptions to the American Chemical Soclety journals, to the Science Direct journals, and to Nature
and Science are more than sufficient. The search engines, Science Direct, EBSCO, and ACS fully satisfy
our needs. The library also has a reference copy of the CRC Handbook of Chemistry and Physics in
case we need this standard data for laboratory work.

‘Are additional resources needed for course assignments? Please provide details about format of
resources (e.g., ebooks , journals, DVDs, etc.), author, title, publisher, edition, date, and price.
No aditional resources are necessary.

Ubrary faculty focus on strengthening students' information literacy skilsin finding, evaluating, and
ethically using information. We can collaborate on developing assignments and offer customized
Information ieracy instruction and research guides for your course.

Doyou plan to consult with the ibrary faculty sublect specialst for your area? Please elaborate.
We may consult with the fibrary on an as needed basis, but we do not antiipate 3 yearly need for
library faculty consultation. Prior to taking Internship/Research in Applied Chemistry, students will
have taken LB 1201, and wil have taken at least one other course that gives explt instruction in
finding, ewrieving, and using the chemicallierature, Instrumental Methods of Analysis, CHEM 3412 or
Organic Chamistry 1l CHEM 2323,

Uibrary Faculty Subject Selector_ {2z Cail ney

Comments and Recommendations: As stated I Section 2, the Library's existing subscriptions
provide academic journal coverage that s suffcient for course assignments. The CUNY catalog also
yields a number of resources on the course topic, available in both print and electronic formats.
Materials an also be borrowed from other CUNY libraries. Should additional resources be needed,
the library will acquire materials based on budgetary means.

Date: 11/20/14
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MEMORANDUM

To Professor Henry Africk, Mathematics
Professor Nina Bannett, English
Professor Ann Delilkan, Humanities
Professor Marta Effinger-Crichlow, African American Studies
Professor Jean Hillstrom, Social Science
Professor Laina Karthikeyan, Biological Sciences
Professor Roman Kezerashvili, Physics
Professor Maura Smale, Library

From Peter Spellane, Chemistry Depanrﬁ%/

Date September 11, 2014
RE New degree program: BS in Applied Chemistry
Copy Dean Karl Botchway

The Chemistry department has prepared and will submit to the College Council Curriculum
Committee a proposal for a new program of study that will lead to a BS degree in Applied
Chemistry. | write to you as department chair because the new program requires or encourages
Applied Chemistry students to enroll in one or more of your department’s courses.

The new Applied Chemistry program is designed to meet or exceed all American Chemical
Society standards for bachelor's degree programs in Chemistry with added stress on laboratory
experience. Chromatography and spectroscopy will also be emphasized. The program
envisions the application of chemistry to endeavors beyond the manufacturing of chemicals.
The Chemistry faculty will encourage students to value broad experience in science and
mathematics and provide students opportunity to choose five elective courses in science and
math. Students will also be required to complete coursework in public speaking, technical
writing, and literature research and documentation.

I've attached a summary of the proposed curriculum including both the general education and
the math/science electives that contribute to the Applied Chemistry degree.

We welcome your thoughts, questions, concerns, or comments on this proposed curriculum.

Attachment.
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BMCC

Borough of Manhattan Community College
The City University of New York
199 Chambers Street

September 24, 2014 New York, NY 10007-1097

Professor Peter Spellane

Chair, Chemistry Department

New York City College of Technology (CUNY)
300 Jay Street

Brooklyn, NY 11201

Dear Professor Spellane,

We have reviewed the statement of goals and the sample curriculum of the BS Applied
Chemistry program of study that the Chemistry department at New York City College of
Technology is presenting for approval by CUNY and eventually by the Board of Regents of the
University of the State of New York.

As Chemistry Deputy Chair of the Science Department at Borough of Manhattan Community
College (CUNY), I would like to express our department’s support for City Tech’s proposed
Applied Chemistry program. We believe that this program of study is suitably designed to
match skills and understanding of chemistry with careers that apply chemical science in various
parts of New York’s economy.

Several months ago, as Prof. Tony Nicolas contacted me regarding the development of the
program that CityTech is proposing, he and | had an in-depth conversation and we agreed that
this would be a very important line of studies as much of the bench chemistry is performed
outside the United States in places like China and India. The program that you are trying to
create would provide individuals who, as indicated in the proposal, would pursue the analytical
part of chemistry without competing with current Forensic Science degrees. We think the
proposed bachelor’s-level course of study will match well with BMCC’s AS degree in Science and
create a new option for our graduates. We are willing to explore an articulation to allow our
students, who after a successful completion of a degree at BMCC, might be able to transfer to
City Tech’s BS program. These students would be able to expand their access to career
opportunities that, otherwise, would not be available to them.

Sincerely yours,

{evsty DL

Carlos Alva, Ph.D.
Chemistry Science Deputy
Science Department
calva@bmcc.cuny.edu
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COMMUNITY COLLEGE

QUEENSBOROUGH (/8
\

DEPARTMENT OF CHEMISTRY

Professor Peter Spellane

Chair, Chemistry Department

New York City College of Technology (CUNY)
300 Jay Street

Brooklyn, NY 11201

Dear Professor Spellane, September 29, 2014

We have reviewed the statement of goals and the sample curriculum of the BS Applied
Chemistry program of study that the Chemistry department at New York City College of
Technology is presenting for approval by CUNY and eventually by the Board of Regents of the
University of the State of New York.

As chair of the Chemistry department at Queensborough Community College (CUNY), | write to
express our department’s support for City Tech'’s proposed Applied Chemistry program. We
believe that this program of study is suitably designed to match skills and understanding of
chemistry with careers that apply chemical science in various parts of New York's economy.

At QCC, we are in the process of establishing an A.S. in Chemistry as part of the dual/joint with
York College. We think the proposed bachelor's-level course of study at New York City Tech will
match well with QCC’s A.S. degree in Science and create a new option for our graduates.

Sincerely yours,

Tl

Sasan Karimi, Ph.D.
Professor and Chair
Department of Chemistry
QCC-CUNY
Phone:(718) 631-6280

Email: skarimi@qcc.cuny.edu

718.631.6280 - Fax 718-281-5078 - ScIENCE, RoOMm 445 - 222-05 S6TH AVENUE, BAYsiDE, NY 11364-1497
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KINGSBOROUGH

COMMUNITY COLLEGE Department Of Pllysical Sciences

Professor Peter Spellane

Chair, Chemistry Department

New York City College of Technology (CUNY)
300 Jay Street

Brooklyn, NY 11201

Dear Professor Spellane,

We have reviewed the statement of goals and the sample curriculum of the BS Applied
Chemistry program of study that the Chemistry Department at New York City College of
Technology is presenting for approval by CUNY and eventually by the Board of Regents of the
University of the State of New York.

As chair of the Physical Sciences Department at Kingsborough Community College (CUNY), |
write to express our department’s support for City Tech’s proposed Applied Chemistry program.
We believe that this program of study is suitably designed to match skills and understanding of
chemistry with careers that apply chemical science in various parts of New York’s economy.

We think the proposed bachelor's-level course of study will match well with Kingsborough's AS
degree in Chemistry and therefore create a new option for our graduates. Kingsborough
students who complete the AS program here will be able to transfer quite seamlessly to City
Tech’s BS program and, on completing that degree, have access to career opportunities that
are not presently available to them.

Sincgrely,yours,

ol Jhsr—  afusfly

hair, Department of Physical Sciences
Kingsborough Community College

2001 Oriental Boulevard | Brooklyn, New York 11235 | Telephone 718 368 5746 | Fax 718 368 4876
A College of The City University of New York
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BRONx o Bronx Community College/CUNY
B Department of Chemistry & Chemical Technology

COMMUN TY Meister Hall, Rm 813

2155 University Avenue

Bronx, NY 10453

Tel. 718-289-5569

Fax. 718-289-6075
March 14, 2014

Professor Peter Spellane

Chair, Chemistry Department

New York City College of Technology (CUNY)

300 Jay Street

Brooklyn, NY 11201

Dear Professor Spellane,

We have reviewed the statement of goals and the sample curriculum of the BS Applied
Chemistry program of study that the Chemistry department at New York City College of
Technology is presenting for approval by CUNY and eventually by the Board of Regents
of the University of the State of New York.

As chair of the Chemistry and Chemical Technology department at Bronx Community
College (CUNY), | write to express our department’s support for City Tech’s proposed
Applied Chemistry program. We believe that this program of study is suitably designed
to match skills and understanding of chemistry with careers that apply chemical science
in various parts of New York’s economy.

We think the proposed bachelor's-level course of study will match well with Bronx
Community College’s AS degree in Liberal Arts and Sciences — Chemistry and therefore
create a new option for our graduates. Bronx Community College students who
complete the AS program will be able to transfer quite seamlessly to City Tech’s BS
program and, on completing that degree, have access to career opportunities that are
not presently available to them.

Sincerely,

Neal Phillip, Ph.D.

Professor & Chairperson

Department of Chemistry & Chemical Technology
Bronx Community College/CUNY

Meister Hall, Room 813

2155 University Avenue, Bronx, NY 10453
www.bcc.cuny.edu

P: 718.289. 5569

F: 718.289.6075

E: neal.phillip@bcc.cuny.edu
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May 31, 2014

Professor Peter Spellane

Chair, Chemistry Department

New York City College of Technology
The City University of New York

300 Jay Street

Brooklyn, New York 11201

Dear Professor Spellane,

It is with great enthusiasm that I write in support of the proposed BS Applied Chemistry
curriculum at New York City College of Technology. During my studies for the AS Chemical
Technology degree prior to my entry into graduate school, I was struck by NYCCT’s incredible
diversity of students. This new program will effectively prepare students to help fill a global
need in cultural heritage preservation and conservation.

As you are no doubt aware, for the past 20 years the New York Conservation Foundation has held
its Conservation Science Annual Meeting at the Eastern Analytical Symposium, exploring topics
such as methods of non-destructive analysis, analysis of artists’ materials, and exploration and
elucidation of the chemical threats to important artifacts in museum, library, and archive
collections. There would be ample research and networking opportunities for high-caliber
NYCCT students in New York City laboratories and cultural institutions. The art conservation
profession suffers from an overall lack of diversity, and entry into the profession by students with
diverse cultural backgrounds, language skills, and preservation priorities would be warmly
welcomed.

Conservation training programs are nonexistent in many parts of the world where valuable
cultural property is in need of preservation and material care. As a result, there are numerous
projects designed to connect Western expertise in conservation with needs in other parts of the
world. Recently, two conservators came to NYU from Egypt and Malawi for training they were
unable to obtain in their home countries. Their need is for practical, applied skills, like how to
create and maintain a certain atmosphere inside a mummy display case, or how to store and
exhibit archaeological artifacts to prevent deterioration. To accomplish this, one must know
about everything from corrosion reactions in metals to salt effluorescence in ceramics to basic
preventive conservation measures, such as maintaining temperature and relative humidity within
an appropriate range for the collection objects. One problem in creating more diversity in the
field has been ensuring that students at the undergraduate level find out about careers in cultural
heritage preservation so that they can plan their internships and electives accordingly. This
program would undoubtedly help address this. NYCCT students could help advance the field
anywhere they choose — in their home countries or this one.

Sincerely,

ey Boott—

Amy Brost

Andrew W. Mellon Fellow in Art Conservation
Graduate Program in Art Conservation
Conservation Center, Institute of Fine Arts
New York University
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July. 19, 2014

Professor Peter Spellane

Chair, Chemistry Department

New York City College of Technology (CUNY)
300 Jay Street

Brooklyn, NY 11201

Dear Professor Spellane:

I am very pleased to write this letter in support of the proposed program to establish a Bachelor
of Science in Applied Chemistry at New York City College of Technology. As a M.S.
Regulatory Affairs professional and with over 8 years in the biopharmaceutical industry ranging
from manufacturing to quality control to validation and regulatory affairs, I believe that the
proposed curriculum offers an exceptionally strong academic foundation for students planning
careers within the biopharmaceutical industry. The current and expanded program requirements
will provide NYCCT students with essential competencies for understanding chromatography,
technical writing, analytical chemistry and the regulatory landscape within the biopharmaceutical
industry.

The biopharmaceutical industry has ever changing regulatory advancements that require
adaptation and technical knowledge to stay abreast on regulatory guidelines and latest
technological advancements. The expanded program requirements will provide NYCCT
students with the essential competencies for understanding the technical aspects. This program
will prepare NYCCT students to enter the biopharmaceutical industry with already acquired
skills and knowledge.

I support the proposed BS program as I believe it will provide NYCCT students with enhanced
career opportunities including employment in the ever developing biopharmaceutical industry.

Best regards,
Kelsey Hoontis, M.S.

Regulatory Affairs global CMC professional
Genzyme A Sanofi Company

500 Soldiers Field Road

Allston-MA 02134
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May 2, 2014

Professor Peter Spellane

Chair, Chemistry Department

New York City College of Technology (CUNY)
300 Jay Street

Brooklyn, NY 11201

Dear Professor Spellane:

I am very pleased to write this letter in support of the proposed program to establish a Bachelor
of Science in Applied Chemistry at New York City College of Technology. As a rare book and
manuscript conservator and a former NYCCT student I believe that the proposed curriculum
offers an exceptionally strong academic foundation for students planning careers as conservators
or conservation scientists. The expanded program requirements will provide NYCCT students
with the essential competencies for analyzing the chemical and structural nature of cultural
heritage objects and the materials used to preserve them.

Conservation is a competitive field that typically requires study at the graduate level preceded by
training in a conservation laboratory. NYCCT students pursuing a BS in Applied Chemistry
would be uniquely positioned to develop this training through the internship component of the
program as New York City boasts several of the best conservation facilities in the nation. The
conservation field needs more individuals equipped with the skills to conduct technical research
and I believe that attracting more chemistry majors is key.

I support the proposed BS program as I believe it will provide NYCCT students with enhanced
career opportunities including employment in the rewarding field of conservation.

Best regards,
Kelli Piotrowski

Kress Conservation Fellow
Harvard University

Weissman Preservation Center
90 Mount Auburn Street
Cambridge, Massachusetts 02138
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To: Professor L. Jay Dreiner
New York City College of Technology
The City University of New York
300 Jay Street
Brooklyn, NY 11210

From: Paul F. Jackson, Ph.D.
Senior Director, Lead Generation Chemistry
Jannsen Pharmaceuticals
Johnson & Johnson Pharmaceutical Companies
3210 Merryfield Row
San Diego, CA 92129

Dear Jay:

Thanks for sharing the proposal for a BS in Applied Chemistry with me. | have read it and want to let you
know that | think this is a great concept and | fully support the implementation of this program.

The curriculum really allows students to get an unprecedented amount of practical hands on experience
in laboratory work which is crucial regardless of what field of chemistry the student pursues after their
degree. As you state, this will help across a large number of potential employers such as
pharmaceutical, agricultural, and materials science companies. The student will receive almost twice
the number of laboratory hours that the ACS recommends for BS degree programs. | also like the fact
that the students will do internships in industrial or academic labs and they will be encouraged to go
outside of their college for this. This will allow them to not only develop a different skill sets but will
also allow them to begin to build a network of individuals in chemistry that will be useful to them as
their career progress.

The emphasis on spectroscopy and chromatography is also a novel addition to this program. As we
discussed, gaining experience in these areas will give a competitive advantage to students as these skills
are applicable in all fields of chemistry including organic synthesis, inorganic synthesis, polymer
chemistry and other branches of industry. | am excited to see these ideas and the emphasis on real
laboratory experience built into an undergraduate program. | believe that students who complete this
program will be well positioned to either enter industry or continue their education at the graduate
level.

Thanks again for involving me and please let me know if | can be of any further assistance.

Sincerely,

Paul F. Jackson, Ph.D.
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345 Skyline Orchard Drive
Hockessin, DE 19707

October 20, 2014

Jay Deiner, Ph.D.

Assistant Professor of Chemistry
NYC College of Technology

City University of New York

300 Jay Street

Brooklyn, NY 11201

Dear Jay,

Most traditional Bachelor of Science degree in chemistry prepares students for further advanced
training in pursuit of an academic career. But the majority of jobs for chemist are in industry. An industrial
scientist is a problems solver, a provider of information needed for business decisions, a specialist in industrial
chemical processes, and so much more. Formal training as an applied chemist will better prepare students for
employment in industry, governmental agencies, and contract research organizations. The field of chemistry
and other sciences is ever changing, but the basics of “What does it take to be a scientist?” and the scientific
principle are timeless. Since the scientific principle is “Hypothesis, Observations, and Conclusions,” a well-
trained scientific chemist understands the importance of metrology, i.e. the science of measurements, in all
aspects of observation and chemistry. Too frequently, | interact with individuals who profess to be scientists,
but do not understand or embrace the basic foundation upon which all sciences are built -- the scientific
principle, metrology, and statistics.

A degree in applied chemistry should provide the student with an understanding of “How are the
fundamentals of chemistry and materials science applied to make the items of everyday life?” Each of us,
scientist or not, take for granted the complexities of the chemistry, physics, and material sciences which go
into every item of daily life. A focus on the link between the fundamentals of chemistry and how they make
the everyday item available will better prepare a student for a career as an industrial chemist.

An academic program should prepare the student for a life-long career. Applied chemistry and other
sciences continue to evolve, but once a person understands the basics, they can acquire additional knowledge
as the world and technology evolve. City University of New York will better prepare students for industrials
jobs in the greater New York City metropolitan area by offering a Bachelor of Science degree in Applied
Chemistry. The City abounds with chemistry jobs in textiles, packaging, food, cosmetics, personal care,
pharmaceuticals, medicine, municipal services, environmental, forensics, and many more in no particular
order. The new degree will help City University of New York better serve the students and all of its
stakeholders in the greater community.

Sincerely

Charles Potter, Ph.D., MBA
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Shimadzu Scientific Instruments, 19 Schoolhouse Road, Suite 107, Somerset, NJ 08873
Tel: 800.439.8555/732.893.5400; Faxi 732 2712585, www.ssi shimadzu.com

Dr. Peter Spillane November 10, 2014
New York City College of Technology

300 Jay Street

Brooklyn, New York, 11201

Dear Peter,
I am excited to hear that the Chemistry Department is considering a new program of study, leading to a
Bachelor of Science in Applied Chemistry. I agree that this is an exciting step forward in the College's

Curriculum and would like to do everything that we can to help you promote this new program.

Shimadzu Scientific Instruments Inc. would be willing to participate in the program, to assist in developing
hands-on experience with scientific instrumentation. As your program develops we will be open to assisting
you in keeping your instrument base up to date with the latest versions of software and firmware as well as
providing technical advice and guest lecturers on new instrumentation and analytical processes and research
projects.  We would also be willing to sponsor students to scientific meeting locally and nationwide by
collaborating on poster presentations on various analytical techniques. We are also be willing to assist in
connecting your students to the wide array of chemical and pharmaceutical industries that we interact with
locally. Shimadzu does not currently have a local internship program, but I would be willing to explore

the creation of one to help promote our relationship with New York City College of Technology.

Shimadzu Scientific Instruments supports your initiative and is willing and able to work with you as this
program develops. Please keep me informed of your progress and let me know how we can assist as you

move forward.

Best Regards,

B Al o
‘/// /h_/{t,w,‘ i Q‘,// ////,’/z'orﬁa*f\/
v/ /

/

Regional Manager NJ/NYC

Shimadzu Scientific Instruments




image23.jpeg
-

Janssen )'

e
November 12, 2014

To:  Professor L. Jay Dreiner
New York ity College of Technology
‘The City University of New York
300 Jay Sweet
Brooklyn, NY 11210

From: Paul . Jackson, Ph.D.
Senior Director, Lead Generation Chemistry
Jannsen Pharmaceuticals
Johnson & Johnson Pharmaceutical Companies.
3210 Mernyfeld Row
San Diego, CA 92129

Dearjay:

‘Thanks for sharing the proposal for a BS in Applied Chemistry with me. 1 have read it and want to let
‘you know that I think this is a great concept and I fully support the implementation of this progeam.

The curriculum really allows students to get an unprecedented amount of practical hands on
experience in laboratory work which is crucial regardless of what field of chemistry the student
‘pursues after their degree. As you state, this will help across a large number of potential employers
such as pharmaceutical, agricultural, and materials science companies. The student will receive
almost twice the number of laboratory hours that the ACS recommends for BS degree programs. |
also like the fact that the students wil o internships in industrial or academic labs and they will be
encouraged to go outside of their college for this. This will allow them to not only develop a different
skill sets but will also allow them to begin to build a network of individuals in chemistry that will be
useful to them as their career progress.

‘The emphasis on spectroscopy and chromatography is also a novel addition to this program. As we
discussed, gaining experience in these areas will give a competitive advantage to students as these
skills are applicable in all fields of chemistry including organic synthesis, inorganic synthesis, polymer
chemistry and other branches of industry. | am excited to see these ideas and the emphasis on real
laboratory experience built into an undergraduate program. I believe that students who complete
this program will be well positioned to either enter industry or continue their education at the
graduate level.

‘Thanks again for involving me and please let me know if I can be of any further assistance.

Sincerely,

Paul F. Jackson, Ph.D.

3210 Merryfield Row, San Diego, CA 92121
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Chemistry Department
Department Committee Meeting Minutes
September 18, 2014 at 12:00 pm -1:30 pm in P611

In attendance:

Chair, Peter Spellane

Tony Nicolas

Suresh Tewani

Alberto Martinez

Jay Deiner

Diana Samaroo

Henry Zimmerman (by proxy)

D

2)

3)

The meeting was called to order at 12:00 pm.
Chair’s Report

Prof. Spellane reported on the proposed Bachelor’s of Science (BS) program in Applied Chemistry.
He thanked Profs. Deiner, Martinez and Samaroo for crafting a strong proposal.

The proposal will be sent to AP Brown for feedback before submission on Oct 1, 2014 to College Council.

Department members are actively pursuing and gathering letters of support from community colleges and
industry partners. Dr. Nicolas will contact Queensborough CC. Dr. Martinez will reach out to Michael
Palmieri (FDA) and John Gilligan (NYPD). Dr. Deiner has received letter from alumni, Amy Brost and
Kelli Piotrowski.

The Chairs of the affected departments have been contacted (English, Math, Biology, Physics, African
American Studies) by email. A few letters of support have been received from English, Math and African
American Studies.

The notion of identifying Biochemistry (currently BIO3601) as an interdisciplinary course was brought up.
For BS program, an interdisciplinary course is required. Additionally, the department seeks to explore
cross-listing the course as CHEM3601.

The motion to approve the proposed program of study (BS in Applied Chemistry) was approved by a vote of
7-0-0 (including Prof. Zimmerman proxy vote).

Hiring

New applications (~20) on the old PVN (October 8, 2013) have been received.
The new PVN has been submitted to the college for approval.
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4) Capital
The department has been contacted by the Dean of Arts and Sciences to submit requests for new
equipment/instrumentations (with cost >$50K). The date of submission of the proposal, however, is
unknown. The department discussed the possibility of acquiring instrumentation for teaching and research
in light of the proposed BS degree. Possible instrumentation: high resolution LC-MS, several FT-IR,
atomic absorption, and CD.

5) Multiple Position Forms

Appointments Committee will meet and sign off on the reporting forms for chemistry faculty for the fall
2014 term.

6) Next department meeting will be October 2, 2014, followed by an Appointments Committee meeting.

7) Mecting adjourned 1:30 pm

Respectfully submitted,
D Samaroo
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