List of subjects taught in English at VNU University of Science

	No
	Subject codes
	Subjects
	Number of credits
	Semester (I or II)
	Details

	1

	MATH 308 

	Linear Algebra I

	5

	I

	Systems of linear equations, vector spaces, matrices, subspaces, orthogonality, least squares, eigenvalues, eigenvectors, applications. 


	2

	MATH 318 

	Linear Algebra II

	5

	II

	Eigenvalue, eigenvector of homomorphism, bilinear form, quadratic form, Euclidean vector space, tensor, analytical geometry.


	3

	MATH 134

	Calculus I

	5

	I

	Real number, limit and continuity on R. Integral and differential calculus of functions of single variable.


	4

	MATH 136

	Calculus II

	5

	II

	Limitation and continuity of multivariable functions. Multivariable differential calculus on Rn

	5

	MATH 335

	Calculus III

	5

	II

	Series, sequences. Double and triple integrals, line and surface integrals.


	6

	MATH 187 

	Mathematics Computer Laborary

	2

	II

	Laboratory activities designed to introduce computing as a tool for doing mathematics.


	7

	MATH 307 

	Introduction to Differential Equations

	3

	II

	Introductory course in ordinary differential equations. Includes first- and second-order equations and Laplace transform. First, second and higher order differential equations; Wronski determinant, fundamental system, Ostrogradski – Liouville formula; method of variation of parameters; general theory of first order linear equation and stability.


	8

	MATH 402

	Introduction to Modern Algebra

	3

	I

	Elementary theory of groups: Cosets and Lagrange's theorem. Homomorphisms, normal subgroups, quotient groups, and the fundamental isomorphism theorems. Cyclic and symmetric groups. Orders and Cauchy's theorem. Direct products. Automorphisms. Elementary theory of rings and fields: polynomial rings. Ideals, homomorphisms, quotients, and fundamental isomorphism theorems. Fields and maximal ideals. Euclidean rings. Field extensions. Algebraic extensions. Vector spaces and degrees of extensions. Adjoining roots of polynomials. Finite fields. Straight edge and compass constructions. 


	9

	MATH 427

	Complex Analysis

	3

	I

	Complex numbers; analytic functions; sequences and series; complex integration; Cauchy integral formula; Taylor and Laurent series; uniform convergence; residue theory; conformal mapping. Topics chosen from: Fourier series and integrals, Laplace transforms, infinite products, complex dynamics; additional topics chose by instructor. Holomorphic functions, meromorphic functions, Riemann surface.


	10

	MATH 438

	Introduction to Partial Differential Equations

	3

	II

	Integral curves and surfaces of vector fields, initial value problems for first-order linear and quasi-linear equations, Cauchy-Kovalevsky theorem, general Cauchy problem characteristics, special equations. Laplace's equation and general elliptic equations, wave equation and general hyperbolic equations, heat equation and general parabolic equations. Initial value problems and Dirichlet problems. Green's functions. Maximum principle.


	11

	MATH 394

	Probability

	3

	II

	Sample spaces; basic axioms of probability; combinatorial probability; conditional probability and independence; binomial, Poisson and normal distributions. Random variables; expectation and variance; laws of large numbers; normal approximation and other limit theorems; multidimensional distributions and transformations.


	12

	MATH 464 

	Numerical Analysis

	3

	I

	Basic principles of numerical analysis, classical interpolation and approximation formulas, finite differences and difference equations. Numerical methods in algebra, systems of linear equations, matrix inversion, successive approximations, iterative and relaxation methods. Numerical differentiation and integration. Solution of differential equations and systems of such equations.


	13

	MATH 527

	Functional Analysis

	3

	I

	Metric spaces, normed spaces, Hilber spaces, linear operator in normed spaces and Hilbert spaces, some applications of functional analysis. Banach spaces, Hilbert spaces, and Lp spaces, locally convex spaces ; operators on locally convex spaces (duality, the open mapping theorem and closed graph theorem, Banach-Steinhaus theorem) ; spectral theory and fundamental applications ; spectral theorem for the normal operators on Hilbert spaces


	14

	MATH 441 

	Topology

	3

	I

	Metric and topological spaces, convergence, continuity, finite products, connectedness, and compactness.


	15

	MATH 403

	Modern Algebra

	3

	II

	Topics in algebra chosen from Galois theory, theory of modules, geometric group actions, and the theory of rings and fields. 


	16

	MATH 414 

	Number Theory

	3

	I

	Congruences, arithmetic of quadratic fields, binary quadratic forms, Dirichlet's theorem on primes in an arithmetic progression, Chebyshev's theorem on distribution of primes, the partition function, equations over finite fields.


	17

	MATH 504

	Advanced Algebra I

	3

	I

	Advanced of group theory, field theory and Galois theory; commutative rings and modules, linear algebra, theory of forms; representation theory, associative rings and modules; commutative algebra and elementary algebraic geometry.


	18

	MATH 505

	Advanced Algebra II

	3

	II

	Continue with advanced of group theory, field theory and Galois theory; commutative rings and modules, linear algebra, theory of forms; representation theory, associative rings and modules; commutative algebra and elementary algebraic geometry.


	19

	MATH 442 

	Differential Geometry

	3

	I

	Curves in 3-space, continuity and differentiability in 3-space, surfaces, tangent planes, first fundamental form, area, orientation, the Gauss Map.


	20

	MATH 544 

	Differential Topology

	3

	II

	This topic covering general topology, the fundamental group, covering spaces, topological and differentiable manifolds, vector fields, flows, the Frobenius theorem, Lie groups, homogeneous spaces, tensor fields, differential forms, Stokes's theorem, de Rham cohomology. Prerequisite: MATH 404 and MATH 426 or equivalent


	21

	MATH 564 

	Algebraic Topology

	3

	I

	Classical and modern approaches; complexes and their homology theory; applications; fixed points, products and Poincare duality; axiomatic approach


	22

	MATH 443 

	Topics in Topology and Geometry

	3

	I

	Content selected from such topics as homotopy theory, topological surfaces, advanced differential geometry, projective geometry, hyperbolic geometry, spherical geometry, and combinatorial geometry.


	23

	MATH 528

	Advanced Functional Analysis

	3

	II

	Continuation of MATH 527 and advanced.


	24

	MATH 528 

	Advanced Complex Analysis

	3

	II

	Holomorphic functions, complete analytic functions and Riemann surfaces. Fourier series; orthogonal functions; boundary value problems; applications.


	25

	MATH 435

	Introduction to Dynamical Systems

	3

	II

	Examples of dynamical systems in mathematics and in natural phenomena. Iterated functions, phase portraits, fixed and periodic points. Hyperbolicity, bifurcations. Chaos. Interval maps; quadratic families. Fractals; iterated function systems. Elements of higher dimensional dynamics. Julia sets, the Mandelbrot set.


	26

	AMATH 403 

	Methods for Partial Differential Equations

	 

	I

	Applications of partial differential equations; linear and quasilinear first order equations, characteristics, shocks; classification of linear second order equations; basic solution techniques for parabolic, elliptic, and hyperbolic equations; Green's functions and integral transform methods.


	27

	AMATH 465 

	Advanced Numerical Analysis I

	3

	II

	Advanced topics of MATH 464


	28

	AMATH 301 

	Beginning Scientific Computing

	3

	I

	Introduction to the use of computers to solve problems arising in the physical, biological and engineering sciences. Application of mathematical judgment in selecting tools to solve problems and to communicate results. Introduction to basic MATLAB routines for numerical computation.


	29

	AMATH 352 

	Applied Linear Algebra and Numerical Analysis

	3

	II

	Analysis and application of numerical methods and algorithms to problems in the applied sciences and engineering. Applied linear algebra, including eigenvalue problems. Emphasis on use of conceptual methods in engineering, mathematics, and science. Extensive use of MATLAB package for programming and solution techniques.


	30

	AMATH 353 

	Fourier Analysis and Partial Differential Equations

	3

	II

	Heat equation, wave equation, and Laplace's equation. Separation of variables. Fourier series in context of solving heat equation. Fourier sine and cosine series; complete Fourier series. Fourier and Laplace transforms. Solution of partial differential equations on infinite domains. D'Alembert's solution for wave equation.


	31

	MATH 487 

	Advanced Mathematics Computer Laborary

	3

	II

	Advanced topics of MATH 187


	32

	AMATH 466 

	Advanced Numerical Analysis II

	3

	II

	Advanced topics of MATH 464


	33

	MATH 407 

	Linear Optimization

	3

	I

	Maximization and minimization of linear functions subject to constraints consisting of linear equations and inequalities; linear programming and mathematical modeling. Simplex method, elementary games and duality.


	34

	MATH 408 

	Nonlinear Optimization

	3

	I

	Maximization and minimization of nonlinear functions, constrained and unconstrained; nonlinear programming problems and methods. Lagrange multipliers; Kuhn-Tucker conditions, convexity. Quadratic programming.


	35

	MATH 515 

	Advanced Optimization

	3

	II

	Content selected from: Maximization and minimization of functions of finitely many variables subject to constraints. Linear, convex, smooth, and nonsmooth programming. Saddle points and dual problems. Penalties, decomposition. Methods of solving optimization problems in finitely many variables, with or without constraints. Steepest descent, quasi-Newton methods. Quadratic programming and complementarity. Exact penalty methods, multiplier methods. Sequential quadratic programming. Cutting planes and nonsmooth optimization. Sequential optimization problems involving random variables. Dynamic programming, stochastic programming. Control of uncertain dynamic systems in finite, discrete time. Risk, feedback, adaptivity. Problems with imperfect state information. Applications such as to optimal stopping, inventory control, resource management.


	36

	AMATH 509 

	Theory of Optimal Control

	3

	I

	Trajectories obtained from ordinary differential equations with control variables. Controllability, optimality, the maximum principle. Relaxation and the existence of solutions. Techniques of nonsmooth analysis.


	37

	MATH 381 

	Discrete Mathematical Modeling

	3

	II

	Introduction to methods of discrete mathematics, including topics from graph theory, network flows, and combinatorics. Emphasis on these tools to formulate models and solve problems arising in variety of applications, such as computer sciences, biology, and management science. 


	38

	MATH 409 

	Discrete Optimization

	3

	I

	Maximization and minimization problems in graphs and networks (shortest paths, minimum spanning trees, maximum flows, minimum cost flows); transportation and trans-shipment problems, NP-completeness


	39

	MATH 461

	Combinatorics

	3

	I

	Selected topics from among: block designs and finite geometries, coding theory, generating functions and other enumeration methods, graph theory, matroid theory, combinatorial algorithms, applications of combinatorics


	40

	CSE 421 

	Introduction to Algorithm Theory

	3

	I

	Techniques for design of efficient algorithms. Methods for showing lower bounds on computational complexity. Particular algorithms for sorting, searching, set manipulation, arithmetic, graph problems, pattern matching.


	41

	STAT 481 

	Introduction to Mathematical Statistics

	3

	I

	Probability, generating functions; the d-method, Jacobians, Bayes theorem; maximum likelihoods, Neyman-Pearson, efficiency, decision theory, regression, correlation, bivariate normal. 


	42

	MATH 491 

	Introduction to Stochastic Processes

	3

	II

	Random walks, Markov chains, branching processes, Poisson process, point processes, birth and death processes, queuing theory, stationary processes.


	43

	STAT 423 

	Applied Regression and Analysis of Variance

	3

	I

	Regression analysis. Problems in interpreting regression coefficients. Estimation, including two-stage least squares. Guided regression: building linear models, selecting carriers. Regression residuals. Analysis of variance. Nonparametric regression. Factorial designs, response surface methods. 


	44

	STAT 425 

	Introduction to Nonparametric Statistics

	3

	II

	Nonparametric methods, such as rank tests, goodness of fit tests, 2 x 2 tables, nonparametric estimation.


	45

	STAT 513 

	Statistical Inference

	3

	II

	Review of random variables; transformations, conditional expectation, moment generating functions, convergence, limit theorems, estimation; Cramer-Rao lower bound, maximum likelihood estimation, sufficiency, ancillarity, completeness. Rao-Blackwell theorem. Hypothesis testing: Neyman-Pearson lemma, monotone likelihood ratio, likelihood-ratio tests, large-sample theory. Contingency tables, confidence intervals, invariance. Introduction to decision theory.


	46

	MATH 400 

	Mathematical Communication for Undergraduate

	2

	II

	Techniques of effective writing and oral presentations in the mathematical sciences


	47

	MATH 498 

	Selected Topics in Mathematics

	2

	II

	Seminar on a modern mathematical topic.


	48

	MATH 499 

	Undergraduate research

	2

	I

	Undergraduate research project.


	49

	AMATH 499 

	Selected Topics in Applied Mathematics

	2

	I

	Seminar on a modern applied mathematical topic.


	50

	AMATH 383 

	Continuous Mathematical Modeling

	2

	II

	Introductory survey of applied mathematics with emphasis on modeling of physical and biological problems in terms of differential equations. Formulation, solution, and interpretation of the results.


	51

	AMATH 401 

	Vector Calculus and complex variables

	2

	II

	Emphasis on acquisition of solution techniques; ideas illustrated with specific example problems arising in science and engineering. Applications of vector differential calculus, complex variables. Line-surface integrals; integral theorems; Taylor and Laurent series.


	52

	AMATH 402 

	Dynamical System and Chaos

	2

	II

	Overview of methods to describe the qualitative behavior of solutions of nonlinear differential equations. Phase space analysis of fixed points and periodic orbits. Bifurcation methods. Description of strange attractors and chaos. Introductions to maps. Applications from engineering, physics, chemistry and biology.


	53

	MATH 492 

	Financial Mathematical Modeling

	2

	II

	Introductory stochastic calculus mathematical foundation for pricing options and derivatives. Basic stochastic analysis tools, including stochastic integrals, stochastic differential equations, Ito's formula, theorems of Girsanov and Feynman-Kac, Black-Scholes option pricing, American and exotic options, bond options.


	54

	VMATH 501 

	Stochastic Differential Equations

	2

	I

	The course will introduce stochastic integrals, stochastic differential equations based on these integrals, integration with respect to Poisson random measures, stochastic differential equations for general Markov processes, change of measure, and applications to finance and control.


	55

	VMATH 502 

	Advanced Algebraic Topology

	2

	I

	Second semester of Algebraic Topology. The topics covered include fibrations, homotopy groups, the Hurewicz theorem, vector bundles, characteristic classes, cobordism, and possible further topics at the discretion of the instructor.


	56

	VMATH 503 

	Stability of Dynamical Systems

	2

	I

	This is the second term of Dynamical System, it provides some state-of-the-art expositions of major advances in fundamental stability theories and methods for dynamic systems of ODE and DDE types and in limit cycle, normal form and Hopf bifurcation control of nonlinear dynamic systems.


	57

	VMATH 504 

	Computer Algebra

	2

	I

	The course is designed to expose students to algorithms used for symbolic computation, as well as to the concepts from modern algebra which are applied to the development of these algorithms. This course provides a hands-on introduction to many of the most important ideas used in symbolic mathematical computation, which involves solving system of polynomial equations, analytic integration, and solving linear difference equations.


	58

	VMATH 505 

	Cryptography and Data Security

	2

	II

	Cryptography and its applications to information and computer security. Privacy and security are central to our emerging “information society”, and cryptography is a key technology for achieving them. A survey of such private and public key cryptographic techniques as DES, RSA, etc.


	59

	VMATH 506 

	Parallel Computing

	2

	I

	Principles and practice of parallel computing: parallel architecture model, software systems for parallel computing, parallel algorithms using MALAB or MATHEMATICA for numerical algorithms such as linear algebra, differential equation, Fourier transforms….


	60

	CS 101

	Introduction to Computing for Eng & Science

	3

	II

	Fundamental principles, concepts, and methods of computing, with emphasis on applications in the physical sciences and engineering. Basic problem solving and programming techniques; fundamental algorithms and data structures; use of computers in solving engineering and scientific problems. 


	61

	MATH 220

	Calculus I

	4

	I

	First course in calculus and analytic geometry; basic techniques of differentiation and integration with applications including curve sketching; antidifferentiation, the Riemann integral, fundamental theorem, exponential and circular functions. 


	62

	MATH 230 

	Calculus II

	3

	I

	Second course in calculus and analytic geometry: techniques of integration, conic sections, polar coordinates, and infinite series. 


	63

	MATH 225

	Introductory Matrix Theory

	2

	II

	Systems of linear equations, matrices and inverses, determinants, and a glimpse at vector spaces, eigenvalues and eigenvectors.


	64

	MATH 242

	Calculus of Several Variables

	3

	I

	Third course in calculus and analytic geometry: three dimensional space, functions of several variables, partial derivatives, and multiple integrals.


	65

	MATH 385 

	Intro Differential Equations

	3

	I

	Intended for engineering students and others who require a working knowledge of differential equations; included are techniques and applications of ordinary differential equations and an introduction to partial differential equations. 


	66

	PHYS 211

	University Physics, Mechanics

	4

	I

	Lectures with demonstrations, discussions, and laboratory. For students in engineering, mathematics, physics, and chemistry. Topics include Newton's Laws, work and energy, static properties and fluids, oscillations, transverse waves, systems of particles, and rotations. 


	67

	PHYS 212 

	University Physics, Elec & Mag

	3

	II

	Lectures with demonstrations, discussions, and laboratory. For students in engineering, mathematics, physics, and chemistry. Topics include Coulomb's Law, electric fields, Gauss' Law, electric potential, capacitance, circuits, magnetic forces and fields, Ampere's law, induction, electromagnetic waves, polarization, and geometrical optics.


	68

	PHYS 214

	University Physics, Quantum Phys

	2

	I

	Lectures with demonstrations, discussions, and laboratory. For students in engineering, mathematics, physics, and chemistry. Topics include interference and diffraction, photons and matter waves, the Bohr atom, uncertainty principle, and wave mechanics


	69

	RHET 105

	Principles of Composition

	4

	II

	Study of the methods of exposition, the problems of argument, the use of evidence, and style; practice in expository writing. This course fulfills the Campus Composition I general education requirement.


	70

	RHET 108

	Forms of Composition

	4

	II

	Study of the methods of exposition, the problems of argument, the use of evidence, and style; practice in expository writing. This course fulfills the Campus Composition I general education requirement.


	71

	SPCM 111

	Oral & Written Communication I

	3

	I

	Principles and practice in communication; stress on fundamentals of critical thinking in writing and speaking. The Campus rhetoric requirement is fulfilled by this course in conjunction with SPCM 112 Credit is not given for both SPCM 111 and SPCM 112, and other courses that fulfill the Composition I requirement (i.e., RHET 100; RHET 101 and RHET 102; RHET 103 and RHET 104; RHET 105; RHET 108; ESL 114 and ESL 115).


	72

	SPCM 112

	Oral & Written Communication II

	3

	II

	Continuation of Oral & Written Communication I; stress on deliberation and fundamentals of communication and public argument through speaking and writing. The campus rhetoric requirement is fulfilled by this course in conjunction with SPCM 111 Credit is not given for both SPCM 111 - SPCM 112 and other courses that fulfill the Composition I requirement (i.e., RHET 100; RHET 101 and RHET 102; RHET 103 and RHET 104; RHET 105; RHET 108; ESL 114 and ESL 115). 


	73

	CHEM 202

	Accelerated Chemistry I

	3

	I

	Lectures and discussions. Beginning chemistry course for students in the chemical sciences and others with strong high school chemistry and mathematics preparation. Chemical calculations, structure, bonding and equilibrium. Credit toward graduation is received for CHEM 202 only if CHEM 203 is also completed.


	74

	CHEM 204

	Accelerated Chemistry II

	3

	II

	Continuation of CHEM 202. Lectures and discussions. Emphasizes chemical thermodynamics, equilibrium, chemical kinetics, and coordination chemistry. 


	75

	CHEM 205

	Accelerated Chemistry Lab II

	2

	II

	Laboratory and discussion. Includes experiments in qualitative analysis, inorganic synthesis, and kinetics as well as an individual project. 


	76

	CHEM 312

	Inorganic Chemistry

	3

	I

	Basic chemical bonding in molecules, introduction to symmetry, chemistry of the main group elements, coordination chemistry of the transition elements, organometallic chemistry, solid state chemistry, bioinorganic chemistry, chemistry of the lanthanide and actinide elements. 


	77

	CHEM 317

	Inorganic Chemistry Lab

	3

	I

	Emphasizes modern techniques for the synthesis, purification, and characterization of inorganic and organometallic compounds. There are three components to the course: lectures on laboratory methodology and reporting, laboratory experiments, and report writing. The final third of the course is dedicated to special individualized projects. 


	78

	CHEM 236

	Fundamental Organic Chemistry I

	4

	II

	Fundamental structural, synthetic, and mechanistic organic chemistry is presented. For students whose major is chemistry or for those in the specialized curricula in chemistry or chemical engineering. The first term of a two-term integrated sequence (to be followed by CHEM 436). This lecture course is intended to accompany CHEM 237. Students may not receive credit for both CHEM 232 and CHEM 236. 


	79

	CHEM 237

	Structure and Synthesis

	2

	II

	Laboratory course introduces synthesis and the basic techniques for the separation, isolation and purification of organic and inorganic compounds. Students may not receive credit for both CHEM 237 and CHEM 233.


	80

	CHEM 222

	Quantitative Analysis Lecture

	2

	II

	Fundamentals of quantitative analysis, chemical equilibrium and kinetics. This lecture course is intended to accompany CHEM 223. Students with credit in CHEM 222 can receive credit for CHEM 203 but not for CHEM 121.


	81

	CHEM 223

	Quantitative Analysis Lab

	1

	II

	Laboratory course covers the fundamentals of quantitative analysis, equilibrium and kinetics. Students with credit in CHEM 223 cannot receive credit for CHEM 203 or 121. 


	82

	CHEM 315 

	Instrumental Chemistry Systems Lab

	2

	I

	Laboratory course emphasizes the application of modern instrumental techniques for characterizing the kinetic behavior and equilibrium properties of chemical systems.


	83

	MCB 354

	Biochemistry & Phys Bases of Life

	3

	I

	Introduction to biochemistry and structural biology emphasizing the physical and chemical properties of macromolecules. Students may not receive credit for both MCB 354 and MCB 450. 


	84

	CHEM 436

	Fundamental of Organic Chemistry II

	3

	II

	Course is the second term of a two-term integrated sequence and should be taken the term following enrollment in CHEM 236 Students may not receive credit for both CHEM 436 and CHEM 332.


	85

	CHEM 437

	Organic Chemistry Lab

	3

	II

	Laboratory experiments in organic chemistry with emphasis on synthesis. Prerequisite: CHEM 233 or CHEM 237 and credit or concurrent registration in CHEM 332 or CHEM 436.


	86

	CHEM 420

	Instrumental Characterization

	3

	I

	Lecture course covers the fundamentals of instrumental characterization including: nuclear magnetic resonance spectroscopy, potentiometry, voltammetry, atomic and molecular spectroscopy, mass spectrometry, activation analysis, electron and x-ray spectroscopy, and gas and liquid chromatography. 


	87

	CHEM 421 

	Separation Methods

	3

	I

	Examines theory, practice, and instrumentation in gas and liquid chromatography, extraction techniques, mass spectrometry as coupled to chromatography, electrophoresis, and separations based on phase equilibria.


	88

	CHEM 442

	Physical Chemistry I

	4

	II

	Lectures and problems focusing on microscopic properties. CHEM 442 and CHEM 444 constitute a year-long study of chemical principles covering topics such as quantum chemistry, atomic and molecular structure and spectra, statistical thermodynamics, properties and thermodynamics of materials in gases, solids, and liquids, and chemical kinetics and equilibria. Credit is not given for both CHEM 442 and PHYS 427. 


	89

	CHEM 445

	Physical Principles Lab I

	2

	II

	Laboratory course features experiments concerning the fundamental physical nature of chemical phenomena. Typical experiments include magnetic resonance and thermochemistry.


	90

	CHBE 221 

	Principles of Chemical Engineering

	4

	II

	Lectures and problems on material and energy balances.


	91

	CHBE 430

	Chemical Eng. Lab

	2

	I

	Experiments and computation in fluid mechanics, heat transfer, mass transfer, and chemical reaction engineering. Exercises in effective Chemical and Biomolecular Engineering communications. 


	92

	CHEM 444

	Physical Chemistry II

	4

	I

	Continuation of CHEM 442, focusing on bulk properties. Credit is not given for both CHEM 444 and PHYS 427.


	93

	CHEM 447

	Physical Principles Lab II

	2

	I

	Laboratory course features advanced experiments concerning the fundamental physical nature of chemical phenomena. This course is a continuation of CHEM 445. Typical experiments include dielectric constants of liquids and low-energy electron diffraction from surfaces.


	94

	CHEM 480

	Polymer Chemistry

	 

	II

	Comprehensive overview and examination of the methods used to synthesize macromolecules. Both descriptive and mechanistic organic chemistry, as it relates to polymer synthesis, are discussed. Same as MSE 457. 3 undergraduate hours. 3 or 4 graduate hours.


	95

	CHEM 584

	Introduction to Materials Chemistry

	3

	II

	Processing of ceramics, metals, polymers, and semiconductors, both traditional and advanced, and their mechanical, electrical, magnetic, optical and thermal properties


	96

	CHEM 483

	Solid State Structural Analysis

	3

	I

	Lectures and laboratory on various aspects of x-ray diffraction studies of solids; topics include the properties of crystals, symmetry, diffraction techniques, data collection methods, and the determination and refinement of crystal structures.


	97

	CHEM 199 

	Research Project I

	2

	II

	Students do scientific research under the supervision of an advisor. Chem 199 is for first year students and will be considered as maximum of 2 credits. Students are required to submit their scientific reports to their advisors at the end of this course.


	98

	CHEM 299 

	Research Project II

	2

	I

	Students do scientific research under the supervision of an advisor. Chem 299 is for first year students and will be considered as maximum of 2 credits. Students are required to submit their scientific reports to their advisors at the end of this course.


	99

	CHEM 399 

	Research Project III

	2

	II

	Students do scientific research under the supervision of an advisor. Chem 399 is for first year students and will be considered as maximum of 2 credits. Students are required to submit their scientific reports to their advisors at the end of this course.


	100

	CHEM 470

	Computational Chemical Biology

	3

	I

	Hands-on introduction to the simulation of biological molecules and bioinformatics. Topics included the principles of molecular modeling, molecular dynamics and Monte Carlo simulations, structure prediction in the context of structural and functional genomics, and the assembly of integrated biological systems. Course counts towards the CSE option. Same as BIOP 470. 


	101

	CHEM 512

	Advanced Inorganic Chemistry

	4

	I

	Descriptive chemistry of the main group and transition elements, reactions and reaction mechanisms of inorganic systems, and electronic structure of inorganic molecules and solids. 


	102

	CHEM

516 

	Physical Inorganic Chemistry

	4

	II

	Includes group theory and use of physical methods to provide information about the geometry, electronic structures, and reactivity of inorganic compounds in solution; emphasizes NMR and ESR.


	103

	CHEM 588

	Physical Methods in Materials Chemistry

	4

	I

	Physical Methods for Materials Chemistry. Includes physical techniques for characterization in Materials Chemistry, including thermal analysis, electron microscopy, microprobe analysis and electron spectroscopies, adsorption and surface area measurements, and X-ray powder diffraction.


	104

	CM4215

	Bioinorganic Chemistry

	4

	II

	The students will learn the basic concepts of modern bioinorganic chemistry including the mechanisms of reactions catalyzed by metalloproteins, spectroscopic and electronic properties of metal sites, and kinetics of electron transfer in proteins. This module covers major areas in modern bioinorganic chemistry including synthetic model compounds for metal sites of metalloproteins, basic protein chemistry, biological electron transfer; hydrolytic enzymes, oxygen transporters; oxygen reacting proteins such as monooxygenase, peroxidase, catalase and superoxide dismutase; physical methods in bioinorganic chemistry. The module is directed towards students majoring in chemistry and related disciplines. 


	105

	CHEM 438

	Advanced Organic Chemistry

	3

	II

	Third course, lectures. Topics in structure, synthesis and reactions of organic chemistry. 


	106

	CHEM 530

	Structure and Spectroscopy

	4

	I

	Advanced survey of organic chemistry with emphasis on structure and spectroscopy. 


	107

	CHEM 532

	Physical Organic Chemistry

	4

	II

	Advanced survey of organic chemistry with emphasis on reaction mechanisms and concepts of physical organic chemistry. 


	108

	CHEM 534

	Advanced Organic Synthesis

	4

	I

	Advanced survey of organic chemistry with emphasis on synthesis.


	109

	CHEM 520

	Advanced Analytical Chemistry

	3

	II

	Treatment of the basic issues of importance in modern analytical chemistry. Topics include basic chemical and measurement concepts, measurement instrumentation and techniques, and principles, tools, and applications in spectroscopy, electrochemistry, separations, sensors, mass spectroscopy and surface characterization. 


	110

	CHEM 524

	Electrochemical Methods

	4

	II

	Structure of the metal solution interface. Electrochemical and physical methods for probing metal/solution interface. Electroanalysis. Principles of electrochemical instrumentation for electroanalysis. Electrode materials. Electrochemical surface science and electrocatalysis. 


	111

	CM4242

	Advanced Analytical Techniques

	4

	I

	This module is aimed at the principles and applications of advanced analytical techniques. The student will gain familiarity with the fundamental principles, instrumentation aspects as well as analytical applications of modern separation techniques as well as advances in microscopy and mass spectrometry. Topics discussed are selected from capillary electrophoresis and related techniques, hyphenated techniques involving gas chromatography and liquid chromatography, etc., with a focus on qualitative analysis; multidimensional chromatography; current advances in microscopy, mass spectrometry, etc., including applications. The module is directed towards students majoring in chemistry and related disciplines.


	112

	CHEM 484

	Thermodynamics of Materials

	4

	I

	Examines basic thermodynamic principles including energy, entropy, and free energy; describes the macroscopic properties of various materials systems such as equilibrium states, phases, and phase transitions; emphasizes metals, ceramics, polymers, and electronic materials. Particular attention is paid to the application of phase diagrams; introduces the statistical interpretation of thermodynamics on the atomistic level.


	113

	CHEM 488

	Surfaces and Colloids

	3

	I

	An introduction to the chemistry and physics of surfaces and interfaces, with emphasis on behavior in liquid media. Four main areas are treated: (1) surface composition; (2) surface and interfacial forces; (3) colloidal stability and flocculation; (4) amphiphilic molecules. Same as CHEM 488. 3 undergraduate hours. 3 or 4 graduate hours. Same as MSE 480. See MSE 480


	114

	CHEM 582

	Chemical Kinetics & Catalysis

	4

	II

	Rates and mechanisms of chemical reactions, treatment of data, steady state and unsteady behavior predictions of mechanisms, prediction of rate constants and activation barriers. Introduction to catalysis. Catalysis by solvents, metals, organometallics, acids, enzymes, semiconductors. Same as CHBE 551.


	115

	CHEM 548

	Molecular Electronic Structure

	4

	II

	Theoretical basis of the electronic structure of atoms and molecules; molecular orbital concepts and self-consistent field theory; angular momentum and the full rotation group; electron correlation effects; and applications to electronic spectroscopy of organic molecules, detailed descriptions of chemical reactions, and molecular properties. 


	116

	CHEM 544

	Statistical Thermodynamics

	4

	I

	Fundamentals of classical thermodynamics with emphasis on equilibrium and stability criteria; an introduction to equilibrium statistical mechanics with discussion of several ensembles and applications to ideal systems of interest to chemists; and introduction to nonequilibrium thermodynamics. 


	117

	CHEM 518

	Topics in Inorganic Chemistry

	4

	II

	Advanced course dealing with a subject not ordinarily covered by regularly scheduled courses, such as organometallic chemistry, advanced ligand field theory and molecular orbital theory of inorganic compounds, kinetics and mechanisms of inorganic reactions, etc. May be repeated.


	118

	CM5212

	Bioinorganic Chemistry

	4

	I

	Background and evolution of bioinorganic chemistry; metal ion selectivity; basic protein chemistry; physical techniques; metalloproteins and metals in medicine. 


	119

	CHEM 515 

	Inorganic Chemistry Seminar

	1

	I

	Required of all graduate students whose major is inorganic chemistry.


	120

	CHEM 526

	Topics in Analytical Chemistry

	2

	I

	Recent advances in measurement science and the application of analytical chemistry to other sciences; designed to acquaint students with techniques and applications not covered in other courses. May be repeated. 


	121

	CM4241

	Trace Analysis

	4

	II

	At the end of this module, you should be able to identify the major sources of errors in trace analysis, understand the advantages and limitations of sample preparation and detection techniques, and be able to design a suitable method for the analysis of a given sample by taking into account the sample matrix, properties and concentration. Topics discussed include analysis at trace levels: general considerations and principles, sampling, sample preparation and sample pretreatment; selected advanced techniques of extraction and detection, applications in environmental, biomedical, etc. analyses; chemosensors and biosensors. The module is directed towards students majoring in chemistry and related disciplines.


	122

	CHEM 525

	Analytical Chemistry Seminar

	1

	I

	Required of all graduate students whose major is analytical chemistry


	123

	CHEM 522

	Experimental Spectroscopy

	4

	I

	Principles and applications of spectroscopic measurements and instrumentation. Atomic and molecular absorption, emission, fluorescence, and scattering, emphasizing physical interpretation of experimental data.


	124

	CHEM 536

	Organic Chemistry Research

	1

	I

	Lecture course on research techniques in organic chemistry. Approved for both letter and S/U grading. 


	125

	CHEM 538

	Topics in Organic Chemistry

	4

	II

	Advanced course dealing with a subject not ordinarily covered by regularly scheduled courses, such as natural product synthesis and biosynthesis, organic photochemistry, chemistry of special families of organic compounds, etc. May be repeated. 


	126

	CHEM 535 

	Organic Chemistry Seminar

	1

	II

	Current literature in organic chemistry. 


	127

	CM5222

	Bioorganic Chemistry

	4

	II

	Nucleic acids (physical properties, structures and synthesis); Protein structures, functions and synthesis; Fundamentals of enzymes and enzyme catalysis; Coenzymes, mechanisms and examples of enzyme catalysis; DNA damage and repair; Drug discovery, development and metabolism; Combinatorial approaches to small molecule discovery; Enzyme inhibitors; Anti-cancer and anti-HIV agents. 


	128

	CHBE 456

	Polymer Science & Engineering

	3

	I

	Fundamentals of polymer science and engineering: polymerization mechanisms, kinetics, and processes; physical chemistry and characterization of polymers; polymer rheology, mechanical properties, and processing. Credit is not given for both CHBE 456 and MSE 450, or MSE 451.


	129

	CHEM 552

	Chemical Kinetics

	4

	I

	Theoretical and experimental topics in chemical kinetics and chemical dynamics; topics include relation between rates and mechanisms of chemical reactions, collision theory of reaction rates, activated complex theory, theory of unimolecular processes, classical dynamics of reactive scattering, elastic scattering, quantum theory of inelastic scattering or equivalent curve crossing processes, and experimental methods.


	130

	CHEM 586

	Surface Chemistry

	4

	II

	Introduction to the behavior of molecules adsorbed on solid surfaces; the structure of surfaces and adsorbate layers. The bonding of molecules to surfaces; adsorbate phase transitions; trapping and sticking of molecules on surfaces. An introduction to surface reactions; kinetics of surface reactions. A review of principles of chemical reactivity; reactivity trends on surfaces; prediction of rates and mechanisms of reactions on metals, semiconductors, and insulators.


	131

	CHEM 545 

	Physical Chemistry Seminar

	1

	II

	Required of all graduate students whose major is physical chemistry. Approved for both letter and S/U grading. 


	132

	CHEM 554

	Topics in Physical Chemistry

	3

	I

	Advanced course dealing with a subject not ordinarily covered by regularly scheduled courses, such as molecular spectroscopy, statistical mechanics, radiation and hot-atom chemistry, molecular quantum mechanics, radio-frequency spectroscopy, advanced experimental methods, kinetics of irreversible processes and cooperative phenomena, etc. May be repeated.


	133

	CHEM 573

	Isotopically Labeled Compounds

	4

	II

	Variable credit course consisting of 2 parts: First half is a practical study of the most commonly used radioisotopes, including procedures for their safe handling; Last half of course covers the synthesis and analysis of isotopically labeled compounds using both radioisotopes and stable isotopes. Course credit is 2 hours (for the first half only) or 4 hours (for the entire course)


	134

	CHEM 578

	Combinatorial Chemistry

	4

	I

	All aspects of combinatorial chemistry, the synthesis of multiple compounds in a rapid fashion, will be covered. Examples of combinatorial biology will also be discussed. Prerequisite: Chemistry graduate students or two semesters of undergraduate organic chemistry.


	135

	CHEM 360

	Chemistry of the Environment

	3

	I

	Study of the chemistry of the atmosphere, the chemistry of soil and minerals in the Earth's crust, chemistry of natural waters, agricultural chemicals and organic pollutants, and topics related to energy use.


	136

	CHBE 424

	Chemical Reaction Engineering

	3

	II

	Chemical kinetics, chemical reactor design, and the interrelationship between transport, thermodynamics, and chemical reaction in open and closed systems. 


	137

	CHBE 471

	Biochemical Engineering

	4

	II

	Applications of chemical engineering principles to biological processes. Topics include enzyme mechanisms and kinetics, bioreactor design, cellular growth and metabolism, fermentation, and bioseparations. 3 undergraduate hours. 4 graduate hours.


	138

	CHEM 460

	Green Chemistry

	4

	I

	This course seeks to reduce the environmental consequences of the chemical industry. It includes modifying engineering practices, the development of new catalytic processes, modification of existing chemical processes, and bioremediation. 3 undergraduate hours. 4 graduate hours. 


	139

	CHEM 572

	Enzyme Reaction Mechanisms

	3

	I

	Introduction to the catalytic strategies used by enzymes for accelerating chemical reactions using a combination of kinetics, enzymology, and structural information. Application of gene databases to infer evolutionary relationships among catalytic mechanisms. Same as MCB 553. 


	140

	CM5261

	Biomaterials

	4

	II

	Biomaterials: polymers - composites, metals, ceramics, natural polymers. Biomaterials evaluation - from conception to clinical trials; interplay of product concept with in vitro and in vivo methods of evaluating a device. Applications - soft tissue, hard tissue, implants, drug delivery, examples of devices that are in the market, new developments and trends in biomaterials.


	141

	CHEM 450

	Astrochemistry

	4

	II

	Covers the foundations of astrochemistry, a young field at the intersection between chemistry and astronomy. Topics to be discussed include the interstellar medium, atomic and molecular physics, interstellar chemistry, molecular astronomy, and unresolved enigmas in the field. Same as ASTR 450. 


	142

	CHEM 540

	Quantum Mechanics

	4

	I

	The sequence, CHEM 540 and CHEM 542, is designed to give seniors and graduate students a unified treatment of physical chemistry on an advanced level; topics include the electronic structure and spectra of atoms, principles of wave mechanics, experimental and theoretical aspects of the chemical bond in diatomic and polyatomic molecules, statistical thermodynamics, and chemical kinetics.


	143

	CHEM 542

	Quantum Mechanics and Spectroscopy

	4

	I

	Continuation of CHEM 540. 


	144

	CHEM 546

	Advanced Statistical Mechanics

	4

	II

	Fundamentals of equilibrium statistical mechanics with selected applications to interacting classical fluids: dense gases, solutions, liquids, plasmas, and ionic solutions; introduction to nonequilibrium statistical mechanics and linear response theory. 


	145

	CHEM 550

	Advanced Quantum Dynamics

	4

	I

	The quantum mechanical description of time-dependent processes, including discussions of the time-dependent Schrodinger equation, approximations, interaction of matter with radiation, wave packets, elastic and inelastic scattering, and relaxation phenomena.


	146

	ENG 101

	English I

	14

	I

	Equip students with the necessary skills in English to help them apply the skills of listening, speaking, reading and writing to participate in language activities at the level of common communication.


	147

	ENG 102

	English II

	8

	II

	Continue to equip and expand knowledge of vocabulary, phonetics and grammar. Enhance students’ confidence in communication through various language activities. Flexible application of listening, speaking, reading and writing skills to language communication at a higher level.


	148

	ENG 103

	English III

	3

	I

	Continue to equip and expand phonetics, vocabulary and grammar. Supplement knowledge on academic topics in order to help students approaching to independent learning, language and linguistic used in academic profession. Enhance students’ confidence in communication, help them apply reading, writing, speaking, listening skills flexibly in professional language communication.


	149

	ENG W231A

	Advanced English I

	6

	II

	This course concentrates on the writing of concise, informative prose, and emphasizes the importance of writing with a clearly defined purpose and audience. Assignments will be based on general principles of communication but will usually take the form of writing done in the world of work: letters, memos, summaries, and abstracts, reports, proposals, etc


	150

	ENG W231B

	Advanced English II

	5

	I

	Students will often be able to write on subjects related to their field of environmental study. The course requires constant, careful attention to writing and rewriting, and many classes will be conducted as workshops, with writing exercises and detailed discussion of the work of class members


	151

	L111

	Evolution and Diversity

	3

	II

	The course is arranged into four units. In the first unit focuses on the theory of evolution and how genetic variation is the key to the origin of species. In second unit we explore the evolutionary history, diversity and characteristics of Domains Bacteria, Archaea, & Eurkarya. In the third unit we study how organisms interact with each other and with their environment. We end the semester with a discussion of behavioral ecology and conversation biology, disciplines that utilize every single topic that we cover in this course. The goal of the course is for you to gain an understanding of ecology and evolutionary biology. Societal decisions and actions affect species, including our own, in terms of species extinction.


	152

	C105

	Principles of Chemistry I

	3

	I

	Basic principles, including stoichiometry, thermochemistry, atomic and molecular structure, gases, solutions, and selected topics in descriptive chemistry.


	153

	C106

	Principles of Chemistry II

	3

	II

	Chemical equilibria with emphasis on acids, bases, solubility, electrochemistry, elementary thermodynamics, chemical kinetics, and selected topics in descriptive chemistry.


	154

	C341

	Organic Chemistry

	3

	I

	Chemistry of carbon compounds. Nomenclature; qualitative theory of valence; structure and reactions. Syntheses and reactions of major classes of monofunctional compounds.


	155

	C125

	Experimental Chemistry I

	2

	I

	Introduction to laboratory experimentation, with particular emphasis on the collection and use of experimental data, some properties of solutions, stoichiometry, thermochemistry, and synthesis.


	156

	C126

	Experimental Chemistry II

	2

	II

	A continuation of C125, with emphasis on equilibria; qualitative analysis; acids and bases; and oxidation reduction, including electrochemistry, chemical kinetics, and synthesis.


	157

	G225

	Earth Materials

	4

	II

	This course sequentially considers minerals, rocks, sediments, and soils; the materials that comprise the solid earth. The distribution and environmental significance of these materials are studied, as are their chemical and physical interactions with groundwater and plants. Three 50-minute lectures and one 2-hour laboratory per week. Laboratory attendance is required.


	158

	G329

	Field experience in Environmental Science

	5

	II

	Introduction to field-based scientific investigations. Experience in various environmental sciences including ecology, natural resources, geology, hydrology, and meteorology.


	159

	G304

	Meteorology and Climatology

	3

	I

	Fundamental atmospheric properties and interrelationships. Radiation theory, components of energy and moisture balance, atmospheric circulation, upper air-surface relationships, and global weather systems.


	160

	M111

	Linear Algebra

	2

	I

	Matrix, vector space, system of linear equations and linear transformation


	161

	M211

	Calculus I

	3

	I

	Real number, limit and continuity on R. Integral and differential calculus of functions of single variable.


	162

	M212

	Calculus II

	3

	II

	Techniques of integration (by parts, trigonometric substitutions, partial fractions), improper integrals, volume, work, arc length, surface area, infinite series.


	163

	M343

	Introduction to Differential Equations with Applications I

	3

	II

	Ordinary differential equations and methods for their solution, including series methods and the Laplace transform. Applications of differential equations. Systems, stability, and numerical methods. Partial differential equations of mathematical physics, Fourier series.


	164

	P221

	Fundamental Physics I

	5

	II

	Newtonian mechanics, oscillations and waves, heat and thermodynamics. Three lectures, two discussion sections, and one two-hour lab each week. 


	165

	P222

	Fundamental Physics II

	5

	 

	Electricity and magnetism; geometrical and physical optics; introduction to concepts of relativity, quantum theory, atomic and nuclear physics. Three lectures, one discussion section, and one two-hour laboratory period each week.


	166

	K300

	Statistical Techniques

	3

	II

	An introduction to statistics. Nature of statistical data. Ordering and manipulation of data. Measures of central tendency and dispersion. Elementary probability. Concepts of statistical inference decision: estimation and hypothesis testing. Special topics discussed may include regression and correlation, analysis of variance, nonparametric methods. 


	167

	E332

	Introduction to Ecology

	3

	I

	This course provides an introduction to ecology.


	168

	E363

	Environmental Management

	3

	II

	Introductory course in environmental management. Subjects covered include current issues and trends, total quality environment management, managing scientific and technical personnel, managing contracts and grants, nontraditional approaches to regulation, environmental conflict resolution, working with the media, risk communication, and working with communities.


	169

	E476

	Environmental Law and Regulation

	3

	II

	Introductory course in environmental law and regulation. Subjects covered include command and control regulation, air quality, water quality, toxics, waste management, energy, natural resources, international environmental law, and alternative dispute resolution.


	170

	E340

	Environmental Economics and Finance

	3

	I

	This course familiarizes students with the principles of environmental economics, finance, and cost-benefit analysis. The incentive effects of environmental policy design are assessed. Policy instruments include tradable permits, emissions taxes, deposit-refund systems, pollution prevention programs, and voluntary agreements. Project appraisal techniques are then developed and applied to specific case evaluations.


	171

	E475

	Techniques in Environmental Science

	3

	I

	Principles and methods of sampling, collection, measurement, analysis, interpretation, and presentation of data concerning environmental science. Through lab demonstrations and fieldwork, students will become familiar with instrumentation and analytical methods currently used in environmental analysis. Team instruction will be used to demonstrate techniques.


	172

	E272

	Introduction to Environmental Science

	3

	I

	An integrated approach to understanding and solving environmental problems. Topics may include ecosystem restoration, surface water and groundwater contamination, air pollution, and global environmental change.


	173

	E325

	Computing for Environmental Scientists

	3

	I

	Survey of computing applications to environmental issues. Personal computing emphasized. Application of spreadsheets, graphics, simple statistics, and programming (e.g., Basic, Mathlab) to environmental science issues. Manipulation and interpretation of real data, case studies, and projects. Many software packages used.


	174

	V370

	Research Methods and Statistical Modeling

	3

	II

	This course will introduce the student to the basic methods, issues, analytical techniques, and ethical considerations of evaluation research.


	175

	E536

	Environmental Chemistry

	3

	I

	Gas law calculations, stoichiometry, steady and non-steady state box models, stratospheric ozone, chemical kinetics, photochemical smog, greenhouse effect, CO2 equilibria, chemodynamics, pesticides, and toxic metals.


	176

	E410

	Introduction to Environmental Toxicology

	3

	I

	Study of toxic mechanisms, pathology, and disease development resulting from exposure to biological and chemical agents in the environment.


	177

	E431

	Water supply and waste water treatment

	3

	II

	Health and ecological premises for water and wastewater treatment; principles of water supply; treatment, distribution, and construction; basis for water standards and laboratory examinations; wastewater disposal methods and construction for private installations, institutions, municipalities, and industries; water quality control with respect to wastewater pollution.


	178

	E451

	Air Pollution and Control

	3

	II

	Type, sources, and behavior of air contaminants; economic, social, and health hazard aspect of air pollutants; principles of evaluation; indices of pollution and their worth; control measures, organization, and administration of community control programs.


	179

	E419

	Applied Remote Sensing of the Environment

	3

	II

	Applications of remotely sensed data and raster geographic information systems in environmental research. Concepts of remote sensing. Image acquisition from different sensors, ranging from aerial photography to various types of satellite imagery. Image processing and analysis. Raster-vector integration. Concepts of spatial analysis.


	180

	E418

	Geographic Information Systems

	3

	I

	Introduction to geographic information systems using vector data structure Vector GIS capabilities and uses. Data structure and file management of spatial data. Laboratory exercises.


	181

	E411

	Introduction to Groundwater Hydrology

	3

	II

	An overview is presented of the theory and practice of groundwater movement, groundwater contamination, and aquifer testing remediation, as well as policy issues such as groundwater management. The formal lectures are supplemented by several guest speakers who are professionals working in different areas of groundwater hydrology. 


	182

	E440

	Wetlands: Biology and Regulation

	3

	II

	This course trains students to evaluate wetlands to comply with federal, state, and local regulations. It examines the principles that inspired these regulations and assesses the consequences. It seeks to relate the breadth and strength of available scientific knowledge to public policy goals.


	183

	E452

	Solid and Hazardous Waste Management

	3

	I

	Types and sources of solid waste; collection methods; disposal techniques: sanitary landfill, incineration, composting, reclaiming, or recycling; advantages and disadvantages of each; special and hazardous waste handling; operation and management of solid and hazardous waste programs.


	184

	E442/E443

	Habitat Analysis-Terrestrial/Aquatic

	3

	II

	This is an experiential field methods course. Students work as teams collecting field data to test hypotheses about terrestrial and/or aquatic habitats. Students will learn new methods and field skills on field sites, and then prepare scientific reports that incorporate statistical analysis to be presented in a class symposium.


	185

	E456

	Lake and Watershed Management

	3

	II

	Students will learn to apply basic limnological principles to diagnose lake and watershed problems, to understand lake response to population, to identify appropriate management solutions, and to predict lake response to management.


	186

	E470/E570

	Environmental Soil Science | Soil chemistry

	3

	I

	A multidisciplinary approach to soils. Discussions on the properties and mechanics of soils are given from the perspective of the engineer, the agronomist, and the geologist. Topics include physical and chemical properties, soil nutrients, stress analysis, slope failure, and soil erosion.


	187

	E455

	Introduction to Limnology

	3

	II

	Limnology is the integrated science of inland waters. Principles of physics, chemistry, geology, and biology combine to form the basis for understanding how lakes and streams function as aquatic ecosystems. The course will highlight the effects of human activity on lake and stream ecosystems.


	188

	E457

	Introduction to Conservation Biology

	3

	I

	Ecological principles associated with rare species and with biodiversity, laws and statutes used to conserve biodiversity, and land and species management practices. The aim is to understand scientific and political complexities of conservation biology, and to study different methods used to conserve living resources and resolve conflicts associated with conservation. 


	189

	E311

	Introduction to Risk Assessment and Communication

	3

	II

	This course will cover basic human health and risk assessment procedures, as outlined by the various regulatory agencies and standards setting groups. Because risk communication is an integral part of any risk management process, risk communication techniques and applications will be integrated into the course material.


	190

	V475

	Database Management Systems

	3

	I

	Students learn contemporary theories and methodologies regarding design, use, and management of database systems among public-sector organizations. The course provides hands-on experience with tools such as entity-relationship diagrams, query languages, database management software; and an understanding of critical database management issues such as security, backup, and recovery.


	191

	V161

	Urban Problems and Solutions

	3

	I

	An introduction to urban policy issues. Topics include political, social, and economic foundations and development of cities and suburbs; urban planning; poverty; and other selected urban problems.


	192

	E400

	Topical Courses in Environmental Science

	3

	II

	An interdisciplinary consideration of specific environmental topics. 



	


	


