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Advanced Biochemistry 0305701 pdia 4y gas plaasS

Course Description Blal) Ciia

Students will examine the
pathways, enzymes, and organic
chemical mechanisms involved in
the metabolic pathways of
carbohydrates, lipids, amino acids,
nucleic acids, and photosynthesis.
Additional emphasis will be placed
on the unique coenzymes that are
required for these metabolisms.
Students will also be trained in
reading and interpreting research
publications in biochemistry.

Advanced Plant Physiology 0305722

Course Description

Students will examine the current
concepts of regulation and
limitations of  photosynthesis,
nitrogen metabolism, and assimilate
partitioning in field and horticultural
crops. Content

will include the mode of action of
plant growth regulators and stress
conditions in these processes.

¢ a3 g Ay gad) cililaad) (ands Ol o ghaw
Gllaad) b AS Ll Ay guanll dyiliassl) ¥ g
valaallly ¢ Qaaally ¢ Gl um g Sl L)
(el Jhailly ¢ gl galaa¥ly ¢ Al
Bacluall Jalgadl Ao ALl JSdy S AN Al
R Sl cldaad 4 pllaal) By il ey F3U
ey Bp) @ Jo Uy colall caydi alaw o8

gl plaasl) & Adal) o ) gdial)

pdite Ll L ol gueid

Blal) Cia g

381 g adatill AT anliall andy dUal) a gho
AR Jhailly ¢ gl Jhal e ddagdal
4fial) Jualaal) (B asedll) cladicd g ¢ g sl
Glaliie Jao &8k (2 (g giaall Ailicd) g

clalaal) 232 gﬁ Agay) g by bl gal
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Advanced Microbiology 0305732 adiiad) 488410 £LaY)
Course Description el ia g

This course delves into the advanced
principles of microbiology, exploring
the diversity, physiology, and genetics
of microorganisms, including bacteria,
viruses, fungi, and protozoa. It covers
the molecular mechanisms underlying

ARBA gl alel dasiiall jsabual) 5 jRall 138 Jglity
Lgisa slosdy ABAN) dal) clidS) g ol RS
QQ)E“L, tﬂm‘gﬁﬂﬁj QM‘ a1 L;é Lq ‘L@-SU..,;‘,

microbial growth, metabolism, and U"‘ﬁ e 3\.).\,‘);{\ Ql.,aﬂ’j SR iy bl

genetic regulation. Students will study IR Al AR Aad) il sl gy

the interactions between microbes G eldil) o olal) abaiuw | Aual) aulaiil
and their environments, including Al Yl g JAlsal) M) B Lay lgiling cilig Saal)

symbiosis, pathogenesis, and the Ao Ll g i) daa o il g Suall il

impact of microbes on human health Cay) B Al bl e el X LS

and ecosystems. The course also by clpagiall Jia o slem g Suall
emphasizes modern techniques in ae clighi L) AiLayy gl Aglagheall
mlcrobla! research, s.ut.:h as ger.lomlcs, ashally Gl A gl Lol il uﬁ FERRAIR

proteomics, and bioinformatics, as L)

well as applications of microbiology in N

biotechnology, medicine, and

environmental science.

Advanced Molecular Biology 0305756 pdiia 4353l Lo gl
Course Description ) Cia g
Students will acquire an advanced
level of knowledge on the activity of i
genes and genomes and the ds> Adal) Ga m:‘:f‘ s Siua O S
mechanisms of genome regulation i psiall il lllg cilagiadly ciliad) bl

skl Q@Qﬁngﬁcéﬂﬂ\mu‘g@aﬂ\ 6 Fiia

at the transcriptional and post- s T
WMl g (g 1A 030 5 g Selalll g

transcriptional level, in the contexts
of development, differentiation,
cellular homeostasis and cancer.
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Advanced Animal Physiology 0305716 pdiia () g L ol g
Course Description dhaal) Ciia g

This course offers a comprehensive
study of advanced concepts in
animal physiology, focusing on the
intricate mechanisms that regulate
physiological processes in animals.
Topics include the integration of
physiological systems such as
circulatory, respiratory, endocrine,
and nervous systems, and how they
interact to maintain homeostasis.
The course covers advanced topics

2 Aadiiall aaliall Alald Al jiall 12 adly
LY o S ga cclilgall Lo gl gaud
o Anslpuadl) cllell ABE A Sl
LY Jals gl Jedd il gad)
(ol Jlgally oy ganl) 3 gal) Jia A gl gacadl
lelelds 4ds (emard) Jlgadly cslaall aallg
dasiia pualga el iy Giliiny) e Blall

such as physiological adaptations to il “ <l aglgmdl it Jia
Glas ) ale g Cligagdl Hgay cAgal) clilaiul
S auall Ciilig adil A ool gl
cligall Laglpud 3 4Ldal dlad) ol
RIGBY (B ghatll Ayt bl ¢ gardicg g
el Gl o LA S e slsadl
glaly  alaYly Al agdl doa ol gaadll
physiology and use experimental <) gaaly

environmental changes, stress
responses, and the role of hormones
and neurophysiology in regulating
bodily functions. Students will
explore current research in animal
techniques to investigate
physiological phenomena. The
course emphasizes the application
of physiological principles to
understand health, disease, and
animal performance.

Research Project 0305792 diay £ g e
Course Description el Cia g

This course comprises a supervised
research project supported and t"‘*“:ﬁ Gl (ray £9 e (o el 10 G950
daland) Guladlly & palaall (ary JaSag ageda

complemented by some classes, lab A
Ll AdBlia g cupail)

experiments, training and results
discussions.
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Advanced Ecosystem 0305745 pdiile 4 gaal) Al aRadl)

Course Description Blal) Ciia

This course provides an in-depth
exploration of advanced ecological
principles and concepts, focusing on
the structure, function, and
dynamics of ecosystems. It covers
topics such as energy flow, nutrient
cycling, species interactions,
population dynamics, community
structure, and ecosystem resilience.
Students will examine the impact of
human activities on ecosystems and
explore strategies for conservation
and sustainable management. The
course integrates current research
and case studies to enhance
understanding of complex ecological
processes and challenges. It also
emphasizes the use of quantitative
methods and modeling techniques
to analyze ecosystem functions and
predict changes under various
environmental scenarios.

aaliall g (sabeall lhana Llisind i)l 138 ok
dligy Jsa o Sl pa cdadiiall dpind)
e gl ga )Rl Jady Asial) alill) cilSualisa g
O ey cablall 3,59 (ABUall  gdas
Cladiaall JSR g (Ol clSualing ) 8
Aaidy) Ll Cdal) J gt Aia) alail) da glia g
) i) O pddSing g Al pBl o 4yl
A el Aaldicall 3yl g Adnd) o Blall
agd Jajadl AAl clud jag Al S on
o i LS cbaaill g Saleal) Al cilded)
Jaladl dadail) cildliy Al cullud) aladicl
Calide ol o il gadil) g i) alall) Cili g

Al il g )



Seminar and Research
Methodology

0305796

Course Description

This course is designed to develop
students' skills in research design
and methodology, focusing on the
various stages of conducting
scientific research. It includes an
overview of research principles,
such as formulating research
questions, reviewing literature,
selecting  appropriate  research
methods, data collection and
analysis, and interpreting and
presenting results. The course also
emphasizes critical thinking, ethical
considerations in research, and
effective scientific communication.
Students will participate in seminars
to present their research proposals
and findings, receive feedback, and
engage in scholarly discussions to
enhance their research abilities and
academic writing skills.

Immunology
Course Description

The course covers central topics in
immunology for students who
already have a basic knowledge of
immunology. The focus is on the
immune system in disease
situations where faulty B:T cell
interactions are involved. Thus,

central topics are allergy,
autoimmunity and cancer
immunology. Furthermore,

attempts to manipulate the immune
response are described.
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Advanced Biotechnology 0305746

Course Description

This course explores advanced topics
in biotechnology, focusing on the
latest developments and applications
in the field. It covers areas such as
genetic engineering, synthetic
biology, bioinformatics, and the use
of biotechnology in agriculture,
medicine, and environmental
management. Students will study
advanced techniques such as gene
editing, and recombinant DNA
technology, and their implications for
innovation and research. The course
also addresses ethical, regulatory, and
commercial aspects of biotechnology.
Through case studies and practical
labs, students will gain hands-on
experience with biotechnological
tools and methodologies, preparing
them for careers in research, industry,
and academia.

Advanced Biodiversity 0305747

Course Description

This course delves into advanced
topics in biodiversity, focusing on the
complex interactions and processes
that shape biological diversity on
Earth. It covers areas such as species
diversity, genetic diversity, ecosystem
diversity, and the impact of human
activities on biodiversity. Students
will explore advanced methods for
measuring and analyzing biodiversity
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Plant taxnomy 0305712

Course Description

This course provides an in-depth
exploration of advanced concepts in
plant taxonomy, focusing on the
classification, identification, and
nomenclature of plants. It covers
sophisticated techniques for plant
identification and classification,
including molecular methods such as
DNA sequencing and phylogenetic
analysis. Students will study advanced
topics such as plant systematics,
evolutionary relationships, and the
use of taxonomic databases and tools.
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Theory of Ordinary Differential

1

Course Description

First-Order Differential Equations
(Existence and uniqueness): Separable
Equations, Exact Equations, Existence and
Uniqueness of Lipsctite condition, The
Method of Successive Approximation.
Metric Spaces, The Contraction Mapping
Principle. Fixed Point Method, Continuous
Dependence on a parameter.
Differentiability of Solutions. SECOND-
ORDER and HIG|HER Des. Second-order
Homogeneous Differential Equations, IVP
for Second-Order, Existence Theorem
Uniqueness Theorem. Linear Dependence,
Wronskian, Nonhomogeneous Wquations,
IVP for nth-Order Equation, Existence.
Linear  Equations with  Variable
Coefficients, Existence and Uniqueness
for the Homogeneons Equation.
SYSTEMS AND nth-ORDER Equations:
Introduction and Examples, Systems as
Vector Equations, Existence and
Uniqueness.
Linear Systems, Equations of Order n,
THEORY of Stability: Definitions and
Examples Stability of  First-Orser
Equations.
Stability of Second-Order Equations,
Lyapunov’s Second Method, Hurvitz
Theorem.
Sturm-liouvilib systems: Introduction;
Sturm  -Lioavile Steries, Singular
systems.
The Sturm Comparison Theorem Sturm
oscillation Theorem.
# The Sequence of Eigen-Functions, the
Liovile nernal forn.
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Integration and Measure theory

Course Description

Lebesgue integral & measure.
Monotone convergence. Fatour &
Lebesgue dominated convergence
theorems. Modes of convergence.
Bounded variation. Absolute
continuity. Signed measures.
Generation of measures. Radon-
Nikodym & Riesz representation
theorems.

Numerical Analysis 1

Course Description

INTERPOLATION AND
POLYNOMIAL APPROXIMATION:
Interpolations and Lagrange

polynomial, divided differences 1 3
Hermite Interpolation 1 3 Cubic
Splines 1 3 Parametric Curves 1 3
INITIAL-VALUE PROBLEMS FOR
ODEs: One-Step and  Multistep
Methods. Variable Step-Size Multistep
Methods 1 3 Higher-Order Equations
and Systems of Differential Egqns
Stability 1 3 BOUNDARY-VALUE
PROBLEMS FOR ODEs: The Linear
Shooting Method 1 3 The Shooting
Method for Nonlinear Problems 1 3
Finite Difference Method For Linear
Problems 1 3 Finite Difference Method
For Nonlinear Problems 1 3
NUMERICAL SOLUTIONS FOR
PDEs: Elliptic Partial Differential
Equations 1 3 Parabolic Partial
Differential Equations 1 3 Hyperbolic
Partial Differential Equations
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Abstract algebra 1 0301741 1 200>
Course Description Blal) Ciua

Revision to Groups , subgroups and
main theorems, Normal subgroups,
Quotient  groups and kernels.

allil g de il cle ganall g Gile ganall daa) ya

Isomorphism Theorems and e ganay Ailal wﬂ\ e ganally At N
correspondence Theorem, Subgroups ‘f‘j““)‘dj 4 kis 41'1'.‘1"‘“ ‘:'QJ{"‘ -"‘.3"”3 Jualal
generated by a set, commutator A gars Aol gy W L) T (il 4o ) S gagal
subgroup, Group actions and some OBt As ganall gl ) (Jaall 4 2 4AS gara
applications Glidatl)
Sylow theorems and Applications, Tiially sdliall i) ¢ Sylow cliplaig ol s
Direct product and inner product, Jiall ¢ Algs ISy Bl gial) Gl cile gana ¢ ASIAY
Fi_nitely generated abelian groups, Lilad) Jial) (el Jal) gl g u_;_&,;;“ Lilad)
Right and left Ideals , Ideals, Prime and Bamia cilBlal) o Adalal)l cililal) Judad ¢ g saalll
maximal ideals, Factorization of Jal s ) 3 and) aia Jlas ¢ 4 gasl

commutative rings, Polynomial rings,
Factorization of polynomials

Identification and General

. 0301761 1 4ale L gl g

Information 1

Course Description Blal) Cia g
Topological spaces, Continuity and i )

homeomorphisms,  Separation and clglddll g Al i) ¢ A glgighall clalul)
accountability axioms, Compactness, Jagl il ¢ SLESY cAQlidl g Juadl) clagaa
Connectedness
Partial differential equations 0301703 A ja Alalis calaa

Course Description Blal) Cia g
linear PDE of order one. el 0l (RN PDE
Non-linear PDEs of order one. ) s duhil) & PDE 8¢
Linear PDE with constant coefficients. AL cBlalas pa Al PDE
The method of characteristics. .uaiadl) 44, jh
Canonicals forms. Aada g i Jlsdi

The hyperbolic Equation. .hyperobolic 4



Selected Topics in Equations

Course Description

Series solutions 0f D.Es
Method of Greens function
Difference equations

Z- Transform

Functional Analysis

Course Description

Metric spaces: elements of topology;
compactness; completeness; contraction
mapping  principle;  theorems on
continuity & compactness. Normed,
Banach & Hilbert spaces: strong &
weak convergence; orthogonal systems;

orthogonal complements; projection
theorem, linear functionals, Riesz
representation theorem. General

topological spaces. Bounded operators
on Hilbert spaces. Dual of a Hilbert
space. Adjoin operator, self-adjoint
operators, unitary operators.
Applications. Weak convergence on
Hilbert spaces. Banach-Alaoglu's
theorem.Introduction to spectral theory.
Compact operators. Spectral theorem
for self-adjoint compact operators on
Hilbert spaces. Hilbert-Schmidt
operators. Functions of operators.
Introduction to the theory of unbounded
operators. Linear differential operators.

37

0301709

0301712

Y aleall gﬁ LA Cile gaa g

lal) Ciua g

f D.ESO Adudaial) J slal)
paAl) dis g 438y )b
éjﬂ\ Y Al

digaill .7

gm Jalad

lall Clia g

Y Laglsghll jalis 1Ay dall claleal)
bl ¢ LAl LilAN aug aa Jls)
Elby 4lae clslad Uy 4y aiu)
QMSMMAM‘SJMJ@JEQJ& o yala g
Agohi ¢ kAl Gailagl) ¢ Jaliuy) 4kl Baalaia
Oplidiall dalall doa gl gughall clalowal) |, Jdiad
Cla dalual z g33e Gl Cilabuia B (padall
Osidadl ¢ Gaigaidl aelidiall ¢ jglaad) Jaladl
Cilpliad gﬁ s ol cliuhill gl 9aal)
bl 4y B3 3 dadla gl o) 4l - UL e
Ouidiall  Agddall ARl daasdl) ol
Sl clabee A W ouigladiad) ulalial)
Al Aadia Clidiall B 5 Cuad ol e

bl Sl colelan (pd ganall 4 Clidiall



38

Complex Analysis 0301713

Course Description

The theory of differentiation for
complex functions. Holomorphic
functions to include the Cauchy-
Riemann equations, harmonic functions,
and  properties of  Holomorphic
functions.

The theory of Taylor and Laurent
series. Constructing series that converge
in certain circular or annular regions.
Classification of zeros and poles.
Definition and computation of
residues. Using residues to compute
integrals around loosed loops in
multiply-connected domains

Topics covered include the Cauchy-
Riemann equations, Taylor series,
Laurent expansions, Cauchy
integral formula, residues, the
argument principle, harmonic functions,
maximum modulus theorem, conformal
mappings and applications including
evaluation of improper real integrals
and fluid mechanics.

Selected topics in numerical

. 0301729
analysis

Course Description

Matrix notations and formes,
fundamental operations, keral and
ranges, inner product, vector and
matrix norms, diagonalization  of
matrices, similarity and canonical
forms, singular value decomposition,
methods to solve linear systems, matrix
analysis and factorizations, singular
value decomposition. Stability. Least
squares problem for linear systems.
Symmetric and nonsymmetrical
eigenralve problems.
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Mathematical Statistics 1

Course Description

This course aims to discuss the axioms
and theories of mathematical statistics
and enable students to comprehend data
reduction and estimation and develop
some methods and estimators of the
probability distribution parameters.

Abstract Algebra 2

Course Description

Revision in Groups , Rings , Fields
Main theorems and comparison
between groups & Rings , Fields and
Extension  Fields, Nilpotent and
Idempotent in Rings. Some main
theorems, R-Modules, product and
sums of R-Modules, Exact sequences
and split exact sequences, Simple and
semi simple R-Modules, essential
submodules, The ring on
endomorphism of an R-Modules,
Regular rings (Vonumman Ring),
More on Regular Rings, Mid Term
Exam, The radical and socle of an R-
Modules, Notherian and Artinian
Rings, Notherian and Artinian R-
modules
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Selected Topics in Abstract
Algebra

Course Description

Homotopy and the fundamental group ,
Simplicial complexes and homology,
Covering spaces, Morse functions,
Euler characteristic

Approximation Theory

Course Description

The scope of approximation theory:
existence and unigueness of the best
approximations, convergence and rate
of convergence of sequences of
approximations with given properties,
estimates for error of approximation,
basic concepts in approximation theory,

characterization of the best
approximations using dual spaces.
Examples: strongly, uniformly and

strictly convex spaces, approximation
in Hilbert spaces.

Dense subsets in function spaces:
algebraic and trigonometric
polynomials, splines, etc, Weierstrass
theorems.

Trigonometric approximation: Fourier
and Fejer operators and their
properties, Lozinski - Harsziladze and
Korowkin theorems.

Approximation in C(K) spaces: Haar
subspaces, Kolmogorov  criterion,
alteration theorem, Remez algorithms.
Trigonometric interpolation.

Jackson and Bernstein theorems for
trigonometric and algebraic
polynomials. Regularity of functions vs.
distance from subspaces of polynomials
of specified degree.
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Selected Topics in Topology 0301769 L slsal) A B jlid cile gua g

Course Description Blal) Ciia g
Selected topics from different areas in L slushll (B Adlide (ghlia (e 5 Ui Cle g ga
topology like ideal topological spaces, Laslgishlly dllial daglsighl) claluall Jia
generalized topology, spaces, covering ) 4y laig Adaadl) Gailad g claluall g daarall
properties, dimension theory and fixed LAl dasil) 4 jlad

point theory.
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Classical Mechanics 0301714 LIS il
Course Description Blal) Ciia

Survey of the elementary principles,

vibrational principles and Lagrange’s (IAY c¥lae el fase A gY) salial) daal pa
equations, the two body central force “Nale (LalilS o 43S ) 3 el ddlee
problem, the kinematics of rigid body, rigid HJES.AL@J‘ F\EJ;J\ ‘“}41.:.; o= “f:j“j A FER
body equations of motion, Hamiltion ‘o i a-nll s

equations of motion, Canonical Bouall < J) FiaY) (A gilsl) Cdly satl)

transformations, small oscillations.

Electrodynamics 0301734 Al el aaliualf
Course Description Gl Cia g

Electrostatics, Laplace and Poisson’s

gquations, Green’s theorem, method pf (CHA 22, DB ¢ Gl g N Maa cAasiad el <l
images, boundary value probl«_—:-m ~in GlflaaY) 8 dgaal) b dl) Alws ALAY) 43,k
Cartesian, spherical and cylindrical P S . TR

coordinates, spherical harmonics, Bessel’s 488) gil) J“UAS\ Al ghuly 49,80 9 4"{"”&‘
functions, multipoles and  multipoles ¢ JJlad) cAguball) adatia o gSia ¢ Juwy J)ga (A g <Y
expansion, electrostatics of macroscopic asiadl AN agal) Al Aslalinal)
materi_alls, dielectrics, magnetostatil\(;ls, vec'ﬁ)r st Btiall c¥laall ) pusle c¥alaa ¢ Asanhilizal)
potential, magnetic moments, axwell's T L PO M - o .
equations of time-varying fields, energy and glsad Al 4"'3“? :uu‘, hh,, ‘ol
momentum conservation, plane A gisal) Apelalita g <)

electromagnetic waves.

Nuclear physics 0301742 L5 sl
Course Description ) Cina g
Nucleon-nucleon scattering, nuclear ¢ dgg gl e‘éas"s JWEl ¢ dggl — Ay B Ui
structure and nuclear volume, multipole Jadiaal) Nl s 5 WAl 23eal ¢ el .
moments, shell model, collective states, ‘“stiE\S! i Jj‘ LUM\C"A" i)u‘ “?3{;
instrumentation and methods in nuclear < ¢ =3 sl 2 d,Aly e

physics. 495



Atomic and Molecular physic

Course Description

Relativistic correction to non-relativistic
atomic spectra, coulping scheme,
polarizability, radioactive transitions,
atomic collisions, molecular structure,
Raman effect, resonance experiments,
crossover in atomic levels ,optical pumping,
atomic and molecular radiation.

Plasma physics

Course Description

Plasma oscillations, interaction of
electromagnetic fields with plasma, wave
propagation in magnetoionic media, plasma
sheath, radiation of electric sources in
compressive and in compressive plasma,
electro-acoustic waves, magneto-
hydrodynamics.

Quantum mechanics 1

Course Description

Review of the basic concepts of wave
mechanics, addition of angular momentum,
scattering, dynamics of two level systems,
linear vector space.
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Quantum Mechanics 2

Course Description

Quantum dynamics, rotations and other
symmetry  operations, bound state
perturbation theory, time dependent
perturbation theory, scattering.

Quantum Field Theory

Course Description

Canonical field quantization, systematic
derivations of  Feynman  diagrams,
renormalization  with  application to
quantum electrodynamics ,dispersion
relations, Mandelstam  representation,
analytic properties of Feynman diagrams.

Many-Particle Physics

Course Description

Classical and quantum mechanical many-
body problems, selected topics in statistical
mechanics, Fermi liquid, non-ideal Bose gas,
superfluidity, superconductivity, collective
excitation, simple fluid and plasmas, phase
transition, perturbation methods.
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Statistical Mechanics

Course Description

The statistical basis of thermodynamics,
elements of ensemble theory, canonical and
grand canonical ensembles, formulation of
quantum statistics, theory of simple gases,
ideal Bose systems ,ideal Fermi systems |,
statistical mechanics of interacting systems.

Solid State Physics

Course Description

Electron energy bands in crystalline solids,
crystal symmetry and Brillion zones,
approximate methods of calculation,
electrons and holes under applied fields,
lattice dynamics and thermal conductivity,
electron-lattice interaction, transport
phenomena in metals and semiconductors,
crystal impurities, transitions between
energy bands.

Mathematical Physics

Course Description

Homogeneous boundary value problem,
special functions, inhomogeneous problem,
Green’s functions, integral equations,
complex variable techniques, evaluation of
integrals, dispersions’ relations, calculus of
variations, group theory.

Special Topics

Course Description

Independent study
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Chemical Application of Group
Theory

Course Description

Introduction to Group Theory, basic
principles of group theory and its
applications in chemistry, symmetry of
molecules and point groups, representing
point groups, theory of point groups,
quantum mechanics, Linear Combination
of Atomic Orbitals LCAO, aspects of
symmetry in molecular orbital theory,
molecular and hybrid orbitals, Ligand—
field theory, molecular vibrations.

Organic Chemistry (Structure &
Mechanism)

Course Description

An advanced study of the structures of
organic compounds and organic reactions
mechanisms, chemical bonds on the basis
of molecular orbital theory, aromaticity,
methods of study of organic compounds,
mechanisms  of  selected reactions,
concerted reactions, photochemical
reactions, reactions of intermediates, and
active compounds.

0303721

0303731

;M\@MN\@AU*&S&UAMJ

le ganall 4y a0 (assl) Gaadail)

lal) Ciua g

L 1) Lgilaadip a3l Ay B dala) galsal)
gl JBUS el Al i cslasl b
LCilaall ¢ a3l &gl ¢ pa 3l Sl ¢ QBUEN e
il ga QBUN adldl) il alady) dgast)
Aagal) DY) Aun Al SEY) A ks 8 ks

LM cllatadl cMla Al el

(Jo U A1 g Asiall) & gucand) £ Lsausl)

lall Clia g

cldly gl clsSpall A dasiie A0
ekl Jo Aulial) Jagl g0 A gpuand) cullelanl)
e G Aalagylll ddgisall Sl 4 s
clleld (duigaall duilasl) clleldnl) (488 gial)
el QL) clle s (ddadil) g Ao giallils sal)



Spectroscopy and Molecular
Structure

Course Description

A study of the basic concepts of
spectroscopy, the structure of atoms

and chemical compounds, and their
relationship to the main principles

of quantum chemistry. During the course,
the atomic spectrum (atomic

emission and absorption spectrum), the
rotational spectroscopy (microwave), the
vibrational spectra of molecules, the
electronic spectrum of molecules, the
excited state spectroscopy (fluorescence,
phosphorescence), Magnetic resonance
spectroscopy (nuclear and electron) and
Photoelectron spectroscopy.

Quantum Chemistry

Course Description

The aim of the course is to give a detailed
understanding of molecular orbital
theory with research-level applications
During the course, basic and advanced
methods in quantum chemistry are
presented. An important part of the
course is the practical computer
exercises, in which you get hands-on
experience with simple quantum chemical
calculations, such as Hartree-Fock and
density functional theory. Furthermore,
you learn how to approach a chemical
reaction from a quantum chemical
perspective by determining potential
minima, transition states, force constants,
zero-point energy, and other relevant
reaction parameters.
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Chemical Kinetics 0303743 4L jal) el

Course Description Blal) Ciia g

## Review of basic undergraduate concepts in
chemical kinetics: elementary reactions
with simple rate laws: zero-order
reactions; first-order reactions; second-
order reactions; third-order reactions and
nth-order reactions. Pseudo-first and
second-order kinetics, reactions
approaching equilibrium, temperature
dependence of rate constants.

¢ Experimental Methods in Chemical
Kinetics: 1. Classical Methods: i. sampling
ii. In situ measurements. 2. relaxation
techniques. 3. flash photolysis. 4. laser
flash  photolysis. 5. laser-induced
fluorescence.

# The kinetics of complex reactions: Parallel

elementary reactions; consecutive (Je i) e p iy jad (A jal) pliasSl) oo dadia
elementary reactions: concentration with Agilal) CHeWl) Ao ju Jo B figall ualiad)
time, rate-determining step, steady-state capdiil) Ao ¢ AlasSl) Je il 4 ) g Aoy ¢y 5il8
approximation; Reversible reactions; pre- Alaa - Jo L) 3-9)*-“ el u‘b 3 adl aéﬁ J:‘-':'i:'
equilibrium; Relaxation methods; kinetic ‘@133\1\ FUEN :‘-',Jh-' = a.\l.«a‘.'d\ 3“..)54 ‘L.\*‘JQ“Ji
isotope effect. Ay Ly AV Aieall - A8l cdlelis
% Complex Reaction Mechanisms: linear Jalad cla Ll GJLJ LG:‘MJ dasiall 21‘3)5‘3
chain reactions: rate laws of linear chain <Ole L) ‘5—)5‘3“‘ el S al) “Cﬂ‘m‘
reactions; branched chain reactions: COlelill) daliiadl cOleWl) (i gilly Apmsal)

explosions Saaal) e Ul 4,810 g Apbealad)

¢ Photochemistry: Kinetics of photophysical
and photochemical processes

¢ Molecular reaction dynamics: Collision
theory; Diffusion-controlled reactions; The
material balance equation. Transition
state theory: The Eyring equation;
Thermodynamic aspects. Unimolecular
reactions: The Lindemann theory, the
Hinshelwood-RRK theory, RRKM theory.

¢ Reactions in solution: lonic strength
effects, the effect of pressure on the rate
coefficient, the dynamics of solution
reactions, cage reactions, cluster reactions,
the solvated electron, electron transfer
reactions



Advanced Bioinorganic
Chemistry

Course Description

Fundamentals of Inorganic Biochemistry,
Experimental Methods., Transport and
Storage, Metalloproteins and
Metalloenzymes:

%= Oxygen Carriers and Hydrolases,
Metalloproteins and Metalloenzymes.)
Redox Chemistry, Alkali and Alkaline
Earth Metals, Metals in the Regulation of
Biochemical Events, Cell Toxicity and
Chemotherapeutics, Metal Complexes as
Probes of Structure and Reactivity, Case
Studies

Analytical Separation
Techniques

Course Description

This course will cover the fundamental
principles and key applications of
chemical separation methods such as
electroanalytical techniques,
chromatography separations, separations
based on electrophoresis, and
separations based on mass spectrometry.
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