
 

Graduate Evening Courses in 
Chemistry, Spring 2023 

       ANALYTICAL • INORGANIC • BIOMATERIALS       
 

• The Chemistry Department at Rutgers Newark (http://sasn.rutgers.edu/chemistry)  
will offer Graduate Courses in Analytical Chemistry, Inorganic Chemistry, and 
Biomaterials Chemistry in Spring 2023.  

• When/where: Courses will be held in Smith Hall or Life Science Center I (LSC I) once a 
week from 6:00 PM to 9:00 PM 

• Register HERE or scan the code  
 
Analytical Spectroscopy (26:160:547):  NMR & Mass Spectrometry 
MONDAYS 6:00 - 9:00 PM            LSC 103  
Instructors: Dr. Roman Brukh  RBRUKH@ RUTGERS.EDU 
 Dr. Pavel Kucheryavy PAVEL.KUCHERYAVY@RUTGERS.EDU 
The course will focus on NMR spectroscopy and mass spectrometry, and one class will be dedicated to other analytical 
methods such as IR and Raman spectroscopy. The NMR part of the course will introduce basic principles of NMR 
spectroscopy, common types of experiments, optimization of the parameters for experiments and analysis of the 
results. It will be focused mostly on liquids NMR, including common 1D, 2D, dynamic methods such as T1/T2 and DOSY. 
Solid state NMR techniques will also be discussed. One class will be a practical session where students set up their 
experiments in person and analyze the obtained data. The MS part covers the physical and chemical principles of mass 
spectrometry. The main types of techniques and instruments will be discussed, including ion sources (EI, ESI, MALDI, 
etc.), mass analyzers (quadrupole, FTMS, TOF, Orbitrap), tandem MS, and MS-chromatography coupling. The instrument 
calibration and basics of MS data interpretation will be covered.  Specific examples of the application of MS to the 
determination of the molecular structure will be presented. Students will submit a final project which includes design 
of NMR and MS experiments, running the experiments, and data interpretation. After taking this course students should 
have developed an understanding and ability to use the instruments in the NMR and MS facilities at Rutgers-Newark. 

Special Topics Inorganic Chemistry (26:160:579):  Spectroscopy in Inorganic Chemistry 
TUESDAYS 6:00 - 9:00 PM      Smith Hall Room 240  
Instructor:    Prof. Jenny Lockard    JLOCKARD@RUTGERS.EDU 
This physical inorganic course will cover a range of spectroscopy methods and their applications to inorganic (primarily 
transition metal-based) complexes and materials. Once this course is successfully completed students will have 
mastered several fundamental concepts, such as theory of spectroscopy, molecular symmetry and ligand field theory 
and learned about the applications of specific spectroscopy methods that target different types of transitions (valence, 
core, vibrational, spin, etc) in inorganic systems. The course will have a mix of quantitative and descriptive aspects.  
Recommended pre-requisite courses include undergraduate Inorganic Chemistry, Physical Chemistry, Multivariable 
Calculus and Linear Algebra.  

Biomolecular Design and Nanotechnology (26:160:591) 
THURSDAYS 6:00 - 9:00 PM  Smith Hall Room 242 
Instructor:    Prof. Fei Zhang     FEI.ZHANG@RUTGERS.EDU 
This course introduces the principles of biomolecular design for self-assembly of nanomaterials, focusing on nucleic 
acids, peptides, and proteins. Fundamental knowledge, practical applications, and state-of-the-art research topics will 
be reviewed. The course will begin with an overview of the structures, properties, and cellular functions of the four 
major classes of biomolecules. The main content of the course will focus on the development of structural nucleic acid 
nanotechnology, including design and modelling of programmable biomaterials, DNA computing and molecular 
programming, and DNA/RNA/Protein-based nanomachines and devices. Upon successful completion of this course, 
students will acquire the knowledge of biomolecular self-assembly, learn to use 3D graphics software, and have a holistic 
view of research at the interface between biochemistry, materials science, and nanotechnology. 


