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1% Year - 1°'Semester
General mathematic (1): 1% Year [1% Semester:2 Hours Theoretical + 2 Hours
Practical]
Determinates-linear equations systems-introduction determinant statistics-probability-
random variables-famous distributions (Student distributions-Kay quadrature
distribution).
Practical: Exercises and problems
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1* Year - 1°'Semester

General mathematic (2): 1% Year [1% Semester:2 Hours Theoretical + 2 Hours
Practical]
Real functions of one variable (limits, derivation applications, continuation) with
focusing on the famous functions and drawing the graphs-real functions for many
variables (partial derivation and differential applications)- radial functions — numeric
infinite real sequences and series-analytical geometry: rectilinear — circle -conics —

plane in space-rectilinear in space — surface and curves in space-famous second grade
surface.
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1*' Year - 1°'Semester

General physics (1): 1% Year [1°" SEMESTER: 3 HOURS THEORETICAL + 3 HOURS
PRACTICAL]
Introduction(Classic physics divisions-the relation between physics and the other sciences)-units
and measuring-(basic quantity and units-accuracy- measurements in lab)-radiations and
vectors(-preamble-scalar quantity and vector quantity-adding vectors-scalar product and vector
product-surface radial representation-problems in motion science)-forces-(preamble-moment-
centre of gravity-particle balance and solid body balance-problems)- motion-(speed and
acceleration-Vector representation for speed and acceleration-vertical component and
tangential component for acceleration-circular motion: angular velocity and acceleration-
problems)-relative motion-(relative velocity-relative draw ability uniform rotational motion-
Lorenz changes and the results-problems)-moving particle —(motion quantity —motion quantity
retention principle-friction forces-motion quantity moment-problems)-capability units and work
units-kinetic energy-latent energy-particle energy retention-energy curves discussion- the
derivation force from potential-the non derivation force from potential-problems).
Practical: Introduction: Unites, measurement errors, estimation of uncertainty,
approximation of the calculations, drawing curves and extraction of results.Basic
Experiments: Measurement of  lengths, sensitive balance, experimental data
Processing.Experiments in mechanics: simple pendulum, complex pendulum, harmonic
vibratory motion, surface tension measurement, temperature measurement by
calorimeter, ice melting temperature, specific heat of a solid state materials, density
measurement using beaker, viscosity.

IV deadl) — Kimy e laas€ — (1Y) diuadi—(1) Lalad) £ Lassl) 7 lgsa
e sl e cilele SO0 + (gl cle b )

— ALl Ll ol — ¢ SLal Glually S pally jealiall — clgalsay salall — chadiall — 1 g lail) g3ad)
Bl = Ailasl Tadds il Clipall = pualiall dy) 50l alsdlls (g5l Canaill = ()l S alls 4l )
cyslills Llall slua) = Al clpans Jlsudl — ccullall A€l dylail) — (ALY
Al Jle) = clera Jalaill (3yhs Ayl 33615 sl 0 il Jaad) aolgd — Aadiall - : Laall gl
paad — (DUl Gany faea pandy Ayibas dbgall asgda — (3 Bse pladial ()5l cagaall (ulE) Apaalady)




Julal) — ¢ cliplell A Sl — ¢ Jllaall paadaad — ¢l Apgiad) ALY aand — calaall (and 4y ALY
BasY) Cllaa — (2 ) Lranall plaal) — (1) Lranadl Sulaal) — ¢ Jogaal (AN Julail) — ¢ cligad LAY
B s = Gl Bha — ot el — @ LaYIPH waad - AagSia) — Gl = Gaes Bylee o L
shasll A sl — ¢ Balall Axiguaa @pilh - (RSN (Llall Anpn ¢ leat¥) dnpd) dgall e ALl cylgll)
() conle Jslan cola) Sallaall dag 3t — cdygucanl)

1 Year - 1%'Semester

General chemistry (1): 1% Year [1% Semester:4 Hours Theoretical + 3 Hours Practical]
Introduction-Matter and its properties — elements and compounds-chemical calculus-
chemical fundamental laws-atomic structure and atomic composition-periodic
classification and periodicity properties of elements-molecules and the chemical bonds-
inert gases-kinetic theory of gases-liquids and state variations-solids and crystals.
Practical: Introduction-basic laboratory equipments and lab instruments and how they
are used-major lab work-stereometry-weighing-Bunsen burner- the concept of chemical
formula and specifying compounds-determine atomic mass of minerals-determine
molecular mass of gases-solutions preparation-qualitative analysis of cations-qualitative
analysis of ions-qualitative analysis of unknown-titration (1),(2)-oxidation reduction
calibration-Hess law-heat of neutralization-pH changes in acid-basic titration-
stoichiometry-determination of physical constants of some substances(melting point —
boiling point-density)-conservation law of matter-principles in organic chemistry-liquids
viscosity (water-salt solution-oil)
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Foreign language (1):1°"Year [1® SEMESTER : 4 HOURS THEORETICAL] |

Content
4:  A: Food: fuel or pleasure?

8:  B:if you really want to win, cheat.
12: C: We are family

16: Practical English Introductions
17: Writing

18: Review & Check

1)
Grammar
Present tenses: simple and continuous. Action and
non-action verbs.
Past tenses: simple, continuous, perfect
Future forms: Going to, Present continuous, Will

Describing a person
What do you remember? What can you do?

Vocabulary
Food and restaurants

Sports
Family, personality

Pronunciation
(0) and (u), understanding
phonetics

(ar) and (a)
Prefixes and suffixes

2

20:
24:

A: Ka-cling!
B: Changing your life

28: C: Race to the sun

32: Practical English in the office
33: Writing

34: Review & Check

Present perfect and simple past

Present perfect continuous amazed, etc.

Comparatives and superlatives

Telling a story
What do you remember? What can you do?

Money, Phrasal verbs
Strong adjectives:
exhausted
Transportation and
travel haw long + take

Saying members
Sentence stress, strong
adjectives

Stress in compound nouns

(©)

36: Modern manners

40: Judging by appearances

44: If at first you don't succeed, ...

48: Practical English Renting an apartment
49: Writing

50: Review & Check

Must, have to, should (obligation)
Must, may, might, can't (deduction)
Can, could, be able to (ability and possibility)

An informant letter
What do you remember? What can you do?

Cell phones
Describing people
look like?

ed/-ing adjectives

Sentence stress
eight, aigh, and igh
Sentence stress

(4)

First conditional and future time clauses + when,

52:  A: Back to school, age 35 until. etc Education (A) Or (yu)?
56: B:in an ideal world... Second conditional houses Sentence stress
60: C: still friends? Usually and used to friendship (S) or (2)?
64: Practical English A vist from a pop star
65: Writing Describing a house or an apartment
66: Review & Check What do you remember? What can you do?
(©)
68: A Slow down, you move too fast Quanliliers Noun formation Ough and augh

72: B: Same planet , different worlds

Articles: a/ an, the, no article

Verbs and adjectives
+ prepositions

connectors

76: C: job swap Gerunds and infinitives work Word stress
80: Practical English Meetings
81: Writing Formal letters and a résumé
82: Review & Check What do you remember? What can you do?

(6)
84: A: Love in the supermarket 5;?1?,[:?3 dzpeech. Statements, questions, and Shopping Consonant sounds /g/
88: See the movie... get ou a plane Passive: be+paste participle Movies Senlence stress
92: C:l need a hero Relative clauses: defining and non defining What people do Word stress

96: Practical English Breaking news
97: Writing
98: Review & Check

A movie review
What do you remember? What can you do?

(@)

100:
104:
108:
112:

A: Can we make our own lock?

B: Murder mysteries

C: Turn it off

Practical English Everything in the open

Third conditional
Tag questious, indirect questions

Phrasal verbs

Making adjectives and
adverbs, What or that?
Compound nouns
Television, phrasal
verbs

Sentence stress
Intonation in tag questions

Review of sounds, linking




113:
114:

Writing An article for a magazine
Review & Check What do you remember? What can you do?

(8)

116:
122:
130:
144:
157:

Communication
Andioscripts
Grammar Bank
Vocabulary Bank
Sound Bank
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1% Year - 2" Semester

General mathematic (3): 1% Year [2" Semester:3 Hours Theoretical + 2 Hours
Practical]

Integral calculus —non definite integral (original function)- definite integral and
applications-double integral and curve integral-differential equations-first order
differential equations and the solutions-high order differential equations-simultaneous
differential equations systems-partial differential equations.

Practical: Exercises and problems
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1% Year - 2™ Semester
General mathematic (4): 1% Year [2"® Semester:2 Hours Theoretical + 2 Hours
Practical]
Consequential  numeric  series-Taylor  series-expansion-Fourier  series-Fourier

transformations and integrals-Lablas transformations.
Practical: Exercises and problems
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1% Year - 2™ Semester

General physics (2): 1% Year [2"° SEMESTER: 3 HOURS THEORETICAL + 4 HOURS
PRACTICAL]

Introduction in electrical and magnetic phenomenon-studying electrical phenomenon-colon law-
electrical latent energy-electrical charges distribution-electrical field-field concept-the product
field from charges group-field calculus applications —flow and Goss law-applications-electrical
potential-electrical fields joules-mathematical relation in static electricity-electrical bipolar-
bipolar reaction with outside field-electrical field and the conductor-the primary problem in
static electricity-distribution inside the conductor and on the conductor surface and out of the
surface-the electrical field effect product from infinitive charged plane —capacity concept-
capacitors-adding capacitors-insulator-insulators structural study-insulator polarization-field
flow inside the insulator-crystal net polarization- the relation between polarization ray and
temperature-electrical current-current density ray and ohm’s law-joule effect and the
thermoelectric effect-generator classification from the electrical side-direct current circuit and
Kirchhoff’s way-magnetism-magnetism force-magnetism induction ray (peosafar  law)-
magnetism field study applications-magnetism materials-applications in electrical devices.
Practical: Electrical experiments: Ohm law and its applications, oscilloscope, alternating

current, measurement of electrical resistors by Watson bridge.Experiments in light:
concave mirror, lenses, prism spectrometer, prism, measuring micro dimensions by

microscope.
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1% Year - 2™ Semester
General chemistry (2): 1% Year [2" Semester:4 Hours Theoretical + 3 Hours Practical]
Introduction  thermo  chemistry-chemical equilibrium-chemical  Kinetics-solution
properties-non electrolyte, electrolyte solutions-oxidation reduction reactions-
electrochemistry-nuclear chemistry.
Practical: Introduction to basic laboratory work-equipments and lab instrument and how
does it work-major lab work- weighing-Bunsen burner —Leshatulih principle-ionic
equilibrium and solubility product- heat of decomposition-hydration energy- lattice
energy —chemical kinetics (1),(2)-chromatographic analysis- ionization constant of weak
acid — analysis anti acidity compounds -galvanic cells and reduction potentials —
conductivity calibration-measurement of water hardness-separating of the non transitory
mineral ions by the ionic exchange-liquids surface tension-organic compounds analysis-
solutions additive properties (measurement of molecular mass of unknown substance)-
colloids additive properties- measurement of Avogadro’s number.

IV Jemil) — Fimy e laa€ — 1Y) Lnl) —48) 00N dsa gll) A8 7 \gda

Lo saud (o)l (e L

calls SISV S s cuny de L) Lliad 43)laal Lulie (5505 el ol o Gasan

National Social Education:1%Year [2"° SEMESTER : 2ZHOURS THEORETICAL]
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Foreign language (2):1%Year [2"° SEMESTER: 4 HOURS THEORETICAL]

1 Points and lines 5
2 Arithmetic 14
3: Spaces and volumes 23
4: Algebra and formulas 31
5: Bits and bytes 41
6: Elements and compounds 49




7:
8:
9:

10:

Properties and plans 59
Structures and plans 69

Energy and motion 81

Chains, webs and cycles 92

11: Electricity and magnetism 102

Book map

Title

| Reading text with multiple-choice questions |

Structure 1

| Structure 2

= =
=

12:
13:
14:
15:
16:
17:
18:
19:
20:

21:

QO ® N o agRwNR

Points and lines
Fractions and ordinals
arithmatic

Surfaces and angles
Spaces and volumes

Measuring
Algebra and formulas
Natural or man-made?

Rits and bytes
Computer networking
Elements and
compounds

States of matter
Properties of matter
Symbols and keys
Structures and plans

Forces, Loads and tools

Energy and motion
Cells, organs and
systems

Chains, webs and
cycles

Micro machines and
ICT

Electricity and
magnetism

Explanation: Numbers on a display screen

Explanation: How do you say numbers?
Instruction manual: How to use Suercalc

Explanation: Types of triangle
Report: Shapes for a perfume bottle

Instruction with visuals: How to weigh an elephant

Explanation: Using algebra

Explanation:Alternativeenergy sources

Explanation: Computer jargon
Explanation manual: Error messages

Graphic + explanation: The periodic table

Experiment: line graph and table

Explanation: the problem of rubbish
Instruction manual: Troubleshooting circuit diagram and

flow chart

Report: Progress on building houses chart

Instruction manual: Making a shelf

Experiment: The three laws of motion

Experiment: The Human Genome Project

Explanation: The interdependence of organisms, food

chain and food web

Newspaper article: the world’s smallest thermometer

Explanation: Terms connected with electricity

there is / are

cardinals

imperatives

which + verb

have to / should

what + noun; how +
adjective

if + present, (then) present
Joining with and , but, or,
because, so and However
Comparatives

may and might

Present simple passive

Simple past: active versus
passive
Present progressive

Gerunds
Present perfect
Phrasal verbs

if, when, unless
Modals, could and be able
t

Could, would, might

Modal passives

Review of main tenses /
structures

it is/they are
Ordinals

may have done

Past simple

Present simple

have to do

Formal versus
informal English
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Vibration and waves: 2" Year [1°" SEMESTER: 3 HOURS THEORETICA + 3 HOURS
PRACTICAL]

Theoretical : vibratory motion: Introduction, sinusoidal motion, force and energy in sinusoidal,
dynamic of sinusoidal motion, simple and complicated pendulums, the overlap of two of
sinusoidal motions having the same direction but their frequency is different, the overlap of two
of sinusoidal motions with orthogonal axes, interrelated "interrelated” vibrations, non-harmonic
vibrations, Forced and Damped vibrations, Fourier analysis of periodic motion, electrical
vibrations, interrelated circuits- Wave propagation: Introduction, Mathematical description of
waves propagation, Fourier analysis of wave motion, Differential equation of wave motion,
Elastic waves in a solid rod, Pressure waves in ideal gas, transverse waves in string, surface
waves in liguid, two- and three-dimensional waves, spherical waves in fluid, group velocity
"Doppler effect”, general applications-Interference: introduction, Interference of waves from
two synchronous sources, Interference waves from multiple synchronous sources, One-
dimensional standing waves, Wave equation for standing waves, Electro-magnetic standing
waves, Two-dimensional standing waves, Three-dimensional standing waves (cavity resonator),
wave guides, general applications

Practical: Interference experiments: Young's Double-Slit —Measuring monochromatic light
wavelength - Fresnel bi-prism - Newton rings.- Vibration and waves motion experiments:
complex pendulum (pendulum properties, determine acceleration of earth gravity) - Cater
pendulum — Measurement of longitudinal elasticity coefficient (Yang constant) - Torsional
pendulum (measuring torsional and hardness constants for the martial of metal cable - Melde
experiment (study of transverse stable waves in one dimension) - Measuring sound speed in the
air - Interconnected amplitude circuits - Interconnected resonator circuits - Spiral torsion
pendulum (free and damped vibrations, forced and resonating vibration), Mechanical Gyrescope
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2" Year- 1'Semester

Organic chemistry (1): 2" Year [1>' SEMESTER: 3 HOURS THEORETICAL + 3 HOURS
PRACTICAL]

Separation and purifying in organic chemistry — chemical and structural forms —
electrical theory elements — atom structure — chemical bonds — electrical structure for the
organic molecules — relation between chemical activity and structure — relation between
structure and physical properties — classifying organic reactions — emptiness chemistry —
isomerism — photo isomerism — diasteric isomerism — simple functional group —
hydrocarbon — saturated hydrocarbons alkyl and alkyl cyclic — ethyl hydrocarbons
alkylene — alkylene cyclic — acetylene hydrocarbons — aromatic hydrocarbons arynate —
simple functions — halogen derivatives — hydroxide derivatives (alcohols and phenolates)
— alkokese derivatives (ethers) — aldehyde and ketons — carboxylic acid — carboxylic acid
functional derivatives (carboxylic acid chlorine ,carboxylic acid anhydrite ,esters
amides) — amines — organic derivatives for azote - organic derivatives for sulphur -
organic synthesis .

Practical:Safety basis in organic chemistry lab — result organizing — basis instrument in
organic lab — plug uses — washing the glass instrument and drying — processes and basis
equipment in organic lab — glass work — organic compound source — separating organic
compound from natural mixture — organic synthesis — purifying organic compound ways
— purifying organic solid compounds - recurring crystallization — sublimating —
purifying liquid organic compounds — distillation under atmospheric pressure —
distillation under low pressure — distillation with vapor - separating and purifying
organic compound (chromatography) —determine physical constant for organic




compounds — fusion point — boiling point — density — index of refraction — qualitative
circulation — molecular mass —exercises in emptiness chemistry
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2" Year- 1%'Semester

Physical chemistry (1): 2™ Year [1°T SEMESTER: 3 HOURS THEORETICAL]

Gases Kkinetic theory-states equations-inert gas law- alternate action forces between
molecules-non perfect behavior for gases-getting far from perfect behavior- state
equations for real gases from vandervals  equation-gases fluidization-critical
temperature-gases mixtures-molecular basis for state equations-molecular motion model
for gas —gas pressure-kinetic energy and temperature-gases kinetic theory and
vandervals equation —molecular velocity distribution-test  prove from Maxwell
distribution-average speed and the most probability- impact with hard surface-average
free way and impact frequency-gas thermal conductivity-gas viscosity-diffusion-
introduction-basic  concept -thermodynamic  systems-outside  atmosphere-state
transformers- thermodynamic systems models-thermodynamic recessive and additive
properties-temperature concept and the zero law in thermodynamic-first law in
thermodynamic —heat —work-internal energy —mathematical formation for the first law in
thermodynamic -reversible and irreversible transformations-isothermal reversible
expansion-enthalpy-internal energy changes by changing the temperature and the
volume- (Joule test)-isotherm compressibility-Joule action —Thomson-heat capacities-
relations between heat capacities-adiabatic transformations-thermo chemistry-
introduction-thermal changes for the reactions in terms of pressure and heat constancy-
thermo chemical law-standard formation enthalpies-reaction temperature by indication
of standard formation enthalpies —bond’s energy-reaction thermal effect following
temperature-decomposition temperature-expansion temperature-thermo measurement-
second law in thermodynamic-automatism and non automatism transformations-thermo
instrument-Carno cycle-texts for second law in thermodynamic -thermodynamically
temperature scale-thermodynamic cooling process-entropy-entropy changes in the
irreversible processes —mathematical formulation for the second principle-isolated
entropy system-entropy and equilibrium-entropy changes calculus for perfect gas that
had irreversible expand and for inert gas that had phase transforming-irreversible
transformation-heating under constancy pressure and volume-mixing inert gases-
molecular explanation for entropy-entropy and probability-thermodynamic consequents
—merging first and second law in thermodynamic-Gepps consequent —Helmholtz
consequent- Helmholtz consequent and the maximum work- Gepps consequent and the
non expansion work-equilibrium terms and automatism processes happening direction-
thermodynamic relation for constancy formation system-basic four equations-Maxwell
equations- Gepps consequent and Helmholtz consequent following temperature-Gepps
and Helmholtz equation-Gepps consequent following temperature and pressure-finding
thermodynamic consequent changes on the length of determined range for temperature
and pressure —third law in thermodynamic-entropy of material is zero at the absolute
zero-disability to reach absolute zero-absolute entropy calculus-test prove for the third
law in thermodynamic-chemical potential-molar quantity and partial molecular quantity-
basic thermodynamic equations-equilibrium in multi component system-chemical
equilibrium term-phase equilibrium term-gas thermodynamic-inert gas state-inert gas



mixture- membranous equilibrium — mixing gases enthalpy — mixture enthalpy — mixture
free energy — real gases state — state equation — straying component in mixture — straying
follows temperature — gases perfect solution thermodynamic — introduction in statistical
thermodynamic — distribution law — splitting consequent — thermodynamic consequent
indication with fractionation consequent — molecular explanation for the basic
thermodynamic laws — finding fractionation consequent for all forms of transitory
vibratory and circulatory motion — electronic fractionation consequent — nuclear
fractionation consequent — statistical thermodynamic for gases mixture.
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2" year- 15'Semester

Analytical chemistry (1): 2" Year [1% SEMESTER: 3 HOURS THEORETICAL + 3
HOURS PRACTICAL]

Introduction — General Introduction to Analytical Chemistry — Chemical Reactions and
Law of Mass Action (Classification of analytical methods — equilibrium constants of
chemical reactions - concentration units...) —Acid-Base equilibrium in homogeneous
solutions (acids and bases — PH concept — buffers... etc.) — equilibrium in
heterogeneous solutions (the Solubility product — Calculation of Solubility — Factors
affects in Solubility ... etc.)Redox reactions in Analytical Chemistry- Complexes in




Analytical Chemistry - general principles in gravimetric analysis — Basic principles in
gravimetric analysis- — applications in gravimetric analysis.

Practical: Introduction—General Work Rules in Analytical Chemistry Laboratory —
Instruments and Equipments - qualitative analysis of the (first, second ,third ,fourth
fifth and sixth) cationic groups — qualitative analysis of the (first, second ,third and
fourth ) anionic groups.
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Quantum chemistry: 2™ Year [1% SEMESTER: 3 HOURS THEORETICAL]

Introduction to quantum mechanics — mathematical basis concepts — electrons positive
formation — Schrédinger equation for hydrogen atom - Schrodinger equation for multi
electrons atoms — double atoms molecular — multi atoms molecular — symmetry and
symmetrical group theory .
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Informatics:2™ Year [[1 SEMESTER: 2 HOURS THEORETICAL+ 3 HOURS PRACTICAL]
theoretical:. Counting systems,-. Computer components, -. Principles of networks, protocols,-
Operating systems,- virus profiles, - Computer chemical systems.

Practical:1-WindowsXP, Word advanced, Excel, Power point, Database and Access
2.HyperChem®Release8 3. Accelrys® Draw 4.0
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Solid state physics: 2" Year [2"° SEMESTER: 3 HOURS THEORETICAL]

Crystal structure for solid object — crystal body and non crystal body — symmetrical
properties for crystal — two dimension nets — hex crystals — Miller indication — crystal
directions — crystal effect on x-ray — radiation properties — Brag law — dispersion
coefficient — structure coefficient — effect forces between atoms in the crystals —
anisotropy — ordinate bond — non ionic bond — crystal net vibrations — single atom net
vibrations — two different atoms linearity net vibrations — thermal capacity for solid
object — thermal conductivity for isolator materials.
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Organic chemistry (2): 2™ Year [2"° SEMESTER: 3HOURS THEORETICAL + 3HOURS
PRACTICAL]

Chemical equilibrium — chemical motion — emptiness chemistry 2 — complying —
neclyofill reactions (addition , replacement , elimination) — electrofill reaction (addition ,
replacement) — radical reactions (addition , replacement , elimination) — electro cyclic
reactions (addition , elimination) — reelection (ionic , electro cyclic , radical ) — oxidation
reduction reactions .

Practical: Introduction to organic chemistry lab — organizing work place and instrument
— work and safety basis — recording the results — qualititative elemental analysis for
organic compounds — detecting for elements (C, H, N, X, S, P) -qualititative functional
analysis in organic chemistry — detecting for hydrocarbons — detecting for halogen
derivatives — detecting for hydroxide derivatives — alcohols —phenolates - naphthols -
detecting for aldehydes and ketons — detecting for carboxylic acid and derivatives —
detecting for amines — detecting for amine acids — chemical indications - exercises in
emptiness chemistry.
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2" Year - 2" Semester

Physical chemistry (2): 2" Year [2"° SEMESTER: 4 HOURS THEORETICAL + 3
HOURS PRACTICAL]

Chemical equilibrium — gassy reaction equilibrium — reacted gas mixture perfect
behavior - reacted gas mixture non perfect behavior — equilibrium general term —Gebs
consequent changes with the reaction- equilibrium constant form — standard free energy
changes — free formation energy — discus reaction direction using changing standard free
energy form — effect of temperature ,pressure and inert gas on equilibrium direction —
equilibrium constant form — changing reaction free energy form- conjugate reaction
equilibrium — non homogenous reactions equilibrium — equilibrium term — equilibrium
constant form — changing standard free energy for reaction-phases equilibrium in non
homogenous systems — equilibrium general terms in non homogenous systems — reaching
for phases rule in a state of active and non active components — phases rule application
on non homogenous systems — phases equilibrium in single component system- phase
plan for simple single component systems — water-carbon dioxide-thermodynamically




qualitative analysis for plan- thermodynamically qualitative analysis for the phases
equilibrium in the single component systems-Clause’s klaperon relation (the pressure of
liquid or solid vapor following temperature ) —outside pressure effect on liquid or solid
vapor pressure- phases plan for sulphur as an example for the transportation solid-solid
(multi shape crystal) phase equilibrium in two components and three components systems
— phases plane for the equilibrium solid- liquid in two components systems- the two
components don’t mix in the solid state but they mix totally in the liquid state- the two
components mix in the liquid state but they mix partial in the solid state-total dissolution
in the both state solid, liquid-two component reacting and making new compound-test
way- phases plan structure- solid material dissolution follows temperature —phases plan
for three components systems —perfect and non perfect solution —partial molecular
quantity- GebsDohem equation-determine the partial molecular quantity-perfect solution
—Raoult’s law- perfect solution thermodynamic- thermodynamic definition -
thermodynamic changes while preparing the perfect solution —gases dissolution Henry
law -liquid equilibrium —vapor in perfect solution-Expanded solution behavior —
associative prosperities — vapor pressure lowering — freezing point lowering — boiling
point rise — osmotic phenomenon- non perfect solution — efficacy — activity coefficient —
Raoult’s Henry law in non perfect state solution — liquid vapor equilibrium in non perfect
solution — partial pressure curves — GebsDohem applicant on activity coefficients —
determine activity coefficient for decomposed material — activity coefficients follows
temperature and pressure- boiling point plans — partial distillation — mutual dissolution
for two liquid partial mixing — distillation with vapor — solvent extraction — distribution
coefficient for decomposed material — reaction equilibrium in electrolyte and non
electrolyte solutions — equilibrium constant from indicated by activities — chemical
equilibrium in non electrolyte solution — chemical equilibrium in perfect non electrolyte
solution (un limited expanded) — chemical equilibrium in electrolyte solutions —surface
thermodynamic-surface tension — surface tension and vapor pressure for small drop from
the liquid — angel of contact and adhesion forces — surface tension for solution — physical
chemical adsorption — Langmore theory in adsorption — equal grade adsorption —
determining specific surface adsorbent material — adsorption from solution — adsorption
applications — studying chemical equilibrium and phases equilibrium using statistical
methods — chemical equilibrium and phase transformations — solutions — adsorption .

Practical: Work basis and safety in physical chemistry lab —gases- finding molecular
weight for gas using density — Joule Thomson effect — determine two thermal capacity
ratio Cv, Cp for gas — thermo chemistry — heat of combustion in calorimeter — heat of
decomposition — heat of a reaction in solution — heat of neutralization — chemical
equilibrium (finding equilibrium constant for a reaction in solution) — non homogenous
equilibrium — determine distribution coefficient for decomposed material between two
solvent don’t mixing totally or partially —study for liquid vapor pressure following
temperature — phases plan for two components system — mutual dissolution liquids
following temperature — three components system — hard decomposed material
dissolution following decomposing grade — determine transitory temperature for water
salts — non electrolyte solutions -avoiding perfect solution laws — making boiling point
plane in the state of avoiding positive or negative of Raoult law by measuring index of
refraction —measuring partial volume for electrolyte by measuring solution density —
finding molecular weight for decomposed material by measuring the lowering of freezing



point or raising of boiling point using differential thermometer (Beckman) or by
measuring osmotic pressure for solution — surface phenomenon — surface tension — acetic
acid adsorption in water solution on the surface of active coal —spectrometer- checking
Peer Lambert law — determine Pk for indicator — determining equilibrium constant for
chemical reaction .
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2" Year - 2" Semester
Analytical chemistry (2:) 2™ Year[2"° SEMESTER: 3 HOURS THEORETICAL + 3
HOURS PRACTICAL]
General introduction to quantitative analysis — concentration units that used in volume
analysis — analysis faults and statistic treatment — solution preparation — chemical
reactions in volume analysis and general terms — basic ,acids calibration (reactions) —
buffers — indicators — modification product — applications on basic, acid calibration —
oxidation reduction calibration — Nrnest equation - indicators — curves — applied
examples — deposition calibration —complex calibrations — forming complex reactions.
Practical: Work basic in analysis chemistry lab — scientific introduction in quantitative
analysis — concentration units — primary and secondary standard solution — basic acid
calibration — oxidation reduction calibrations — deposition calibrations — complexion
calibrations - weight analysis.

S Jadll — diny o LasS — A0l Ldi—(1) Lgaed ol 7 lgda
L saud (ol el DU

sl dsal  — (oS S 8 lealatly Coma el 53 ety AglaN) CASal) 841 Ay — hasial) -
Al bR Garg — () e b Aatia = o(ligall o L duly chione iyl S Sle) LilasS) ALl




onsinf ) cBlaally (ually Gasaal) — (i) At Cindy Aanuhliia leS Galsd) Slipal L Aulyd
(M}A;J\ rf;Lu 4u&u&b UA}A;.“ "&J§ cdaadll AJA; L‘).E.’ au.udl :\_\‘)L.q 6‘75)}3 Jiiaig y A_J).EJ
2" Year - 2" Semester

Inorganic chemistry (1): 2™ Year [2"° SEMESTER: 2 HOURS THEORETICAL]

Atom structure — vibrated motions and waves — hydrogen atom and the associates in
quantum mechanics — periodic table — chemical bond — (covalent, ionic, mineral ) bonds
— bonds between molecules — introduction in crystals science — physical methods to study
molecular structure — electrical magnetic properties and x-ray spectral — solvents, basics
and acids — Arenos theory — Pronested and Lorry theory — Louis law — solvent system
theory — basic and acid force — acidity scale.
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2" Year - 2" Semester
Foreign language (4): 2™ Year [2"° SEMESTER: 4 HOURS THEORETICAL]

S Seadl) — diay o liaS — AN A

IV il — diny o lyas€ — LGN L) (2) dygeaed) ¢ laass 7 lgda
Legad Jlee clelu SO0 + gyl cile L &G

Lyl Jibuadl) dalys — g la ¥y BacsY) — cgpsall Jsaalls Llaas) Al oo dadia — cAasial) — £ gl gial)
ALl Galsall Al Lealsa ¢ paliall Juasiul tdale 3)0ay Aluad JS gaibad (upx) g)sll Jsanl)
Clally e lismsllelly ¢ mmanS1s s3T5 ¢ pSlls ¢ sall 1 iliad Al il Al alaal) g ugl) tJiladll
NEAR
Y — a8 dalad) Adlad) — i) ciladUaialls cilileally dgally sl - cdadiall — 1 aadl )
— Alasl Do i) any (& il plagy) cligas jga — ¢ daibassl) dgall dpaw — Ailasl Al o daalil
Lslal) Galaal) Asad — (g il — DY ls Ganlly pagenl) — @ Loy ly SansY) cOleWHIA Galaal) Lpad —
Ll emilIA Lad)) — 1A i) — (VA dluaill — VA Lpadll - VIA duaill - VIA 38 -
il LS ya g AdeLiaal)

Inorganic chemistry (2):[1* SEMESTER: 3 HOURS THEORTICAL + 3 HOURS
PRACTICAL]

Chemical bonds and the periodic table — studying the main groups in the periodic table —
extract the element in each group — elements physical and chemical properties — groups:
hydrogen — basic soil mineral — borate, carbon, azot, oxygen, homogenate — inert gases.
Practical: Lab instrument materials and processes terms — accruing mistakes from the
chemical material — chemical toxicity — standard reduction potential roll in reaction —




acids and basics and salts — hydrogen — group basic mineral — soil basic mineral — salts
and alum compounds .
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Biochemistry:[1¥ SEMESTER: 3 HOURS THEORTICAL + 3 HOURS PRACTICAL]
Chemical composition of living matter , Carbohydrates (general characteristics of Carbohydrates
- simple Carbohydrates - complex Carbohydrates), Lipids (fatty substances - Waxes -
phospholipid- glycolipids - steroids), Amino acids and proteins (separation and classification of
proteins - amino acids - peptides - primary and stereo structures of proteins - some peptides and
proteins of known structure), Enzymes (nomenclature and classification of enzymes - the active
center in enzymes - the mechanism of enzymatic reactions), Nucleic acids (nucleosides. mono-,
oligo- and poly- nucleotides — chemical and stereo- structures of DNA and RNA), Bioactive
compounds (Vitamins - Hormones - Antibiotics), biosynthesis of proteins - metabolism of
carbohydrates - metabolism of lipids - metabolism of nuclear acids.

practical: Research methods in biochemistry, Chromatographic analysis. Qualitative detection
and quantitative analysis of compounds (carbohydrates - fatty substances - amino acids and
proteins - nucleic acids - vitamins - extraction and study of some biochemical compounds).
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Colloids and macromolecules: [2"® SEMESTER: 3 HOURS THEORTICAL +3 HOURS
PRACTICAL]

Polymers new concept — definition — structure — molecular forces in polymers — forces
between molecules effecting of polymers properties — polymers classification —
polymerization mechanism — radiclic polymerization — ionic polymerization — participant
polymerization — condensation polymerization — addition polymerization — co
polymerization - physical and chemical properties polymers and environment effect on
polymers — polymer rheologe in the liquid state and the molten state — colloidal chemistry

Practical: Polymers fabrication by radical polymerization technique - Polymers
fabrication by ionic polymerization technique - Polymers fabrication by condensation
polymerization technique — polymers physical properties — polymers molecular mass
determining methods — polymers mechanical behavior - polymer rheology in the liquid
state and the molten state — preparing colloidal systems and study the behavior —
Methods for molding plastics.
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Physical chemistry (3):[1* SEMESTER: 3 HOURS THEORTICAL]

Electro chemistry — ions and electrolyte solution properties — DebayHokel theory in
solutions — electrodes (reaction, types, electrode potential difference,thin layer potential
and liquid connection) — electrochemical cells applications (definition, mechanism,
measuring EMF for cells) — electro chemical cells types — EMF applications (measuring
thermodynamic consequent changes ) — potentiometer titration volt measuring — electro
chemistry dynamics — double layers electrical — charge movement velocity and Gebs
energy - Pottler Fulmar equation — upper potential principle and how to measure —
electrical polaghraph — generating electro motive force and save it — cells and




accumulators types — electrochemistry applications — mineral abrasion — electro analysis
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Organic chemistry (3):[2" SEMESTER: 3 HOURS THEORTICAL + 4 HOURS
PRACTICAL]

Multi function organic compounds — multi function,similar and blended aldehyde sand
ketons and the related compounds — di aldeyhde — di ketones — conjugated ethylated
aldehydes and ketons — aldoles and ketones - di carboxylic saturated and non saturated
acids — di amines and alcoholic amines — multi alcohols and epoxies 2,1 — multi n
polynates — annular compounds (homogenous and non homogenous) — carbonic acid
derivatives — silicon and organic phosphorus compounds — organic colored .

Practical: Organic synthesis — eliminate reaction — dewater preparing hexane annular -
addition reaction — nuclifill exchange - esterfication — preparing ethyl acetate —
Shoutenbawman — phenyl benzoate - benzainlyde — electro fill exchange - nitration —
nitro benzene — halogenations — Para bromine acet aniline — condensation — benzoic -
benzyl aceto phonon — Cyanamid acid — oxidation —preparing benzoic acid by toluene
oxidation — reduction — aniline — reerection -reerection benzyl acid — non homogenous
annular synthesis — comarine — carbazole — kinolyne- dyan synthesis — dialyze alder
reaction .
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Modern Chemistry (1) in Foreign Ianguage-3rd Year [1® SEMESTER: 4 HOURS

THEORETICAL]

Course of Modern Chemistry in English

Micro Clusters

Catalysis on surfaces

Catalysis in modern viow points
Liquid Crystals

Femtosecond Transition State
Spectroscopy

Low Energy Electron Diffraction
High Resolution Electron Energy Loss
(HREEL)

The Ozone Layer in the Stratosphere
Synthetic Zeolites
Superconductivity

Scanning Tunneling Microscopy (STM)
Atomic Force Microscopy (AFM)
Electron Emission from Surfaces
Chemistry of Garlic

Chemistry of Onion
NanoTechnology

Synchrotrons

Principles of Photochemistry
Principles of Surface Chemistry

£ ohdl e il

Raall R Clea s i il
ALL) &) 5L

AllEny ) Al A0l gieall 48blaa
Aucmdaidl 28U 3 i 5 S ) ym)
RO ECONE TR
sl i) 8 05551 Ak
CORERUR R ERPA

a@ilal) Atall)

Aol 2l 3 jgaall

ALY 8 58l 4y pea

gsbadl e (s S laay)
psil eliasS

diadl slaes

RIS

g i s Sl

4 puall elaassll ¢ (50l

gshadl shasS (ool

(A Jal) — Ainy ¢ laasS — AN Al

S Gl —Hiny o e — UG did—(3) dypaed) o lassl) 7 lgia
Le sl lee el S0 + (gl el 0

sl Aalall = 3lail) ) Bainall lpdilly ciliSyal) = gyl Jsaall e Lasha —. Lashall =z g8 gl
(Sl iy ) Ayatll BN ¢ il st Gk ¢ il JUE G5l ¢ claiaa) CSLS ¢ 33k
— (sl Jial A Al el Al o ISl Ay Al ) i) b Al dagla —
sy o) A« Gialy g S Alad e pplil) A ¢ i) Aluc ¢ sl A ) gl el
ellanind — Gxgall 3 Wyt s JS Jal n (o (sl 5pa) ¢ il Alusd ¢ (ulaill dlusd ¢ (Sl
 Aalel) Al licall — LV Lewind — Ayl Leal g —

-

Auyd

— o Quadly A~ 3yslls sl Ayl s abaall = L A i) Akl — L dasiall — : aad) g5al)
A 3k - . dpaed) @) plbal b - . SO el - L edlad) dauls gaAILY)
& Leihliag Apailiall lSHall =1 Zpsbuall il all dgigall palpdll - Lailal el plas— L cfaiaal)
Lnaill jualic : Ll pey A0EY) Jiladl) jualis Gar duhs — Aieliadll #OYIB dluaill jalic — 1IB -
Upadl) yaliclllB iyl yalic — IVB ilyadll yalic — VB dluadl yalic — VIB ilyaill yalic -VIIB
Upadll yalic — VIIB .



3" Yea r- 2" Semester

Inorganic chemistry (3): 3™ Year [2" SEMESTER: 3 HOURS THEORETICAL + 3
HOURS PRACTICAL]

Periodic table introduction — complex compounds and ions — general models for complex
ions — complex isomerism — equilibrium constants — complex formation — complex
preparing - studying complex structure testes — bond type in complex — valence bond
theory — molecular orbit theory — crystal fields theory — secondary group study —
scandium group — titanium group- vanadium group —Chromium, Manganese group - iron
, cobalt , nickel , copper , zinc , lanthanum — studying in each group (natural existence ,
extract , physical properties , uses , general chemical character)

Practical: Lab safety — basic principle for deposition and crystallization and wash
filtration — extracting using solvents — anhydrous solvents — non organic complex
synthesis methods — studying complex structure — covalent compound chemistry — photo
properties covalent compounds — covalent compounds and comparing with double salts —
studying transitory group and its compounds - elements of group
(18,11B,111B,IVB,VB,VIB,VIIB,VIIIB)
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Organic chemistry (4): [1% SEMESTER: 3 HOURS THEORTICAL + 3 HOURS
PRACTICAL]
Organic synthesis and spectral application — bond C-M carbon metal forming —
hydrogen C-H — forming double bond C=C,C=S,C=N - forming simple bonds C-X, C-C

— alcohols and phenols synthesis — (ethers, epoxies, aldehyde, ketons, carboxylic acids)
derivatives — organic nitrogenous compounds synthesis — amines, tetra ammoniums salts,




imides, isocyaate, anaminate, amides, amine oxide, N compounds, nitrozo, hydrazine
derivatives, azo compounds, diazonume compounds, Diaz alkenes, azids —total organic
synthesis — spectral applications — infra red spectroscope — ultra violet spectroscope —
nuclear magnetism tone spectroscope — mass spectroscope — spectrums and useful tables.
Practical: Organic chemistry informatics - paleography — consolidation centers —
information banks — using indexes and directory — preparing lads report — chemical
separation ways and chromatography — spectral applications — analyzing spectral —
multi stages synthesis — lengthening carbonic chains — changing organic function —
conversing isomer — making useful compounds — using separation ways — filtering —
diagnosing transitory and final product with possible ways.
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Physical chemistry (4):[1" SEMESTER: 3 HOURS THEORTICAL + 3 HOURS
PRACTICAL]

Chemical relation velocity — experimental chemical motion — measuring reaction motion
— motion laws — reaction grades — simple reactions — temperature effect in reaction
motion — reverse reaction — breeding reaction — stable phase — fast velocity reactions —
flashing light decomposition — flow techniques in motion study — rest ways — complex
reaction — explosive chain reaction — molecular reaction dynamics — collision theory —
reaction in solution and dispersion control — transient state theory — thermodynamically
treatment to Iring equation — reaction in liquid solutions — using molecular beam way in
reaction velocity study — surface operation — surface genesis and the structure —
adsorption of surface — mediation efficacy to homogenous and non homogenous surface —
mediation reactions example — photochemistry — photochemistry concepts definition —




example on photochemistry reaction and studying motion and mechanism — quantum
efficiency calculation for photochemistry reaction — secondary operations in
photochemistry and fluorescence .

Lab work: Determine velocity reaction constant by conductivity methods - Determine
velocity reaction constant by changing volume of the free gas — studying reaction motion
included photo active material by measuring rotating angel for the plane of polarization
— determine reaction level by (ethanol oxidation )- temperature effective on reaction
velocity — potentiometer titration — determine ionization constant for a weak acid —
electro conductivity change by changing the concentration - pigment — adsorption .
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Environmental chemistry: [2" SEMESTER: 2 HOURS THEORTICAL + 2 HOURS
PRACTICAL]

Water pollution — water pollutants — sources — economics effect for water pollution —
treating water pollution — sewage structure and treatment — basic steps to treat polluted
water — removing mineral ions in water treatment process — using ionic selection
electrode to expose the pollution and measure it — air pollution — sources — economic
effect on air pollution in the environment — atmospheric and climate study — smoking and
air pollutant inside the house — noise pollution — cleaners and pollution — radiation
pollution — garbage and home excreta — polymers and the real environmental pollution —
pesticide and pollution .

Practical: Studying water chemistry — water treatment by adsorption on coal and ion
exchange — water treatment by osmotic pressure techniques — water organic pollutant
(dyer) treatment by oxidant photolysis techniques — exhaust water treat by electrical
clotting — determine third and sixth chrome in tannery and fixed — determine acidic gas
concentration in the air and fixed — exhaust water biological treat — studying soil
chemistry.
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Atomic and Molecular Spectra: 4™ Year [1® SEMESTER: 3 HOURS THEORETICAL ]-
Hydrogen atom spectrum — First chapter: Bohrs module — Spectrum chains of Hydrogen atom —
Spin — Orbital effect — Ziman effect — Pachen Pack effect — Shtark effect — Second chapter;
Molecular spectrum: Infrared spectrs — two atoms molecules — Rotational energy of the two
atoms molecules — Vibration energy of the two atoms molecules — Third chapter: Group theory
and applications in the multi atoms molecules vibration — Fourth chapter: Rotational spectra of
the multi-atoms molecules (linear ...etc) — Vibration spectra of the multi-atoms molecules — Fifth
chapter: Protonic nuclear magnetic resonance — Nuclear magnetic resonance of C13.
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Inorganic chemistry (4) : 4" Year [1® SEMESTER: 3 HOURS THEORETICAL + 3 HOURS
PRACTICAL

Theoretical: introduction — sodium compounds — bleached materials (kinds, fabrication and
uses)-peroxides (characteristics, types, preparation) — mineral acids industry — cement (types,
raw materials, manufacturing stages)-glass industry (kinds, manufacturing, uses)- ceramics




industry — building brick — ceramics — match industry — Industry of liquid air — silicone industry-
zeolites.

Practical: introduction — laboratory safety — methods of inorganic synthesis— industrial
applications of some local industry-inorganic materials - preparation of sodium carbonate (Solvy
and Loblanc process) — glass analysis — analysis of limestone — studying perborate
decomposition with catalysis — determine P,Os amount in apatet rocks and phosphate compounds
- determine azot amount in organic compounds — analysis of inorganic compounds in detergent
powder — synthesize javel water — making hydrogen peroxide pills — industry of ceramics.
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Organometallic Chemistry: 4" Year [1* SEMESTER: 3 HOURS THEORETICAL + 3 HOURS
PRACTICAL]

Theoretical: Introduction- Eirst Section; Introduction to Organometallic Chemistry(History —
Definition — Relationship with other sciences — Properties of C —M bond — Classification,
Nomenclature and General Methods of Preparation of Organometallic Compounds — Some
Applications of Organometallic Compounds — Second Section; Nontransition Metals Organic




Compounds [Organic Compounds of 1A, A, 1B, I1IA, IVA and VA Groups - Organic Compounds
of VIA and VIIA Groups (Onium Derivatives of Halides , Oxygen and Sulphure - Multi Chlorine
and Multi Fluorine Organic Compounds)] — Third Section: Transition Metals Organic
Compounds[ 7~Complexes with Two, Three and Four Electron Legends — Metal Carbonyls — Olefinic
Complexes — Allylic Complexes — Four Electron Complexes — Acetylenic Complexes —Complexes
with Five Electron Legends (Sandwich Structure Metallocenes) — Other Types of Complexes with Six
and more Electron Legends (Transition Metals Arylic Complexes - Complexes with
Cycloctatetraeene) — Compounds with Transition Metal — Carbon Bonds - Fourth Section:
Introduction to Organometallic Reactions Mechanism.

Practical: Introduction- Eirst Section; Synthesis of Monohalo alkanes- Second Section;
Preparation of some Organometallic Compounds (Synthesis of Grignard Reagents )— Third Section:
Organometallic Compounds in Organic Synthesis - Fourth Section: Organometallic Compounds in
Organometallic Synthesis.
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Surface Chemistry: 4™ Year [1* SEMESTER: 3 HOURS THEORETICAL + 3 HOURS
PRACTICAL]

Chapter — 1: Preface into Surface Chemistry- Chapter — 2 : Adsorption at the Liquid / Gas
Interface -Chapter — 3 : Adsorption at the Solid/Gas Interface -Chapter - 4 : Adsorption
from the Gaseous Phase on Heterogeneous Surface
Adsorbent -Chapter — 5 : Thermodynamics of Gas and Vapor Adsorption - Chapter — 6 :
Adsorbents — Their Structure and Production -Chapter —7 : Adsorption at Solid/Liquid Interface
-Chapter — 8 : lon Exchange Adsorption- Chapter —9 : Adsorption at the Liquid/liquid Interface
-Chapter —10 : Nature of Molecular Interactions in Adsorption Chapter —11 : Catalytic
Systems -Chapter — 12 : Chemical Basis of Heterogeneous Catalysis -Chapter — 13 : Some
Quantitative Aspects of Adsorption and Heterogeneous
Catalysis -Chapter — 14 : The Structure of Heterogeneous Catalysts -Chapter — 15 :
Homogeneous Catalysis.
Practical: .Preface- .Determination of Surface Tension : Measurement of the Surface Tension
of a Liquid — Measurement of Surface Tension of Liquid Mixture ..Determination of a Saturated



Value of Surface Excess by Static Method : Activation of Solid Adsorbents — Determination of
a Saturated Amount of Adsorption of Pure Liquids on Solid Adsorbents with wide pores -
Determination of a Saturated Amount of Adsorption of Pure Liquids on Solid Adsorbents with
narrow pores.
. Determination of Amounts of Adsorption by dynamic method : Determining of Amounts of
Adsorption for a system Liquid / solid with narrow pores - Determining of Amounts of
Adsorption for a system Liquid / solid with wide pores - Determining of Amounts of
Adsorption for a system Gas / solid with wide pores - Determining of Amounts of Adsorption
for a system Gas / solid with narrow pores ..Application to Values of Excess Adsorption :
Temperature Dependence of Adsorption (Adsorption Isotherms) — Experimental Ensuring
from Gibbs's Adsorption Isotherm - Determining of Constants of Langmuir's Adsorption
Isotherm - Determining of Specific Surface by BET-Method - Determining of each of
Equilibrium Constant , Separation Factors and number of Adsorption Layers . Determination
of some Thermodynamic Quantities of Adsorption .

IV Jamill — imy e las€ — Ayl Adl(1) ) Sl gz g
Lesad Jlee cilele EDB + (gylai el

cad dad¥) Ldlhae — adidl (3ed Lipal) Aad) Jlaa A k) Jaladl) - AdLhaall ) daska s g )lalll glad)
@A eyl - qgll) B Al aal) - ey pelaia) dibhe - el Gl Adlhe — gyl
el @ik - ANQY Adlka - ewhliiall o5l G ciblie - Add) SYL Jdadl) gk - Al
L gy

=m0l Amand) Laldl) — ¢ el Adad — ¢ leal) gialipK - L) ALY Cples — ¢ jadial
5auSY) e ApusluY) — dpmanll) Lggasl) cfplaall  — o(laiaad) JSE Gl plae el lplae Al
Cell Aigaall paalilall — o(g LY INa, K.

3" Yea r- 1%'Semester

Instrumental analysis (1): 3" Year [1® SEMESTER: 2 HOURS THEORETICAL + 3 HOURS

PRACTICAL]
Introduction to Spectroscopy - Vis-UV Spectroscopy - Infra-Red Spectroscopy - Molecular

Luiminescence Spectroscopy - Absorption and Emission Spectrometry - Flame Emission
Spectrometry - rc spark emission spectrometry - X-ray Spectrum - Nuclear Magnetic Resonance
(NMR) spectroscopy - Mass Spectrometer - Measurement Methods of Radioactivity .

Practical: Peer Lambert linearity law — Peer Lambert additive property — Pk indicator —
conductivity calibrations (acid ,base , deposition) — forming complexes calibration —
potentiometer titration (acid , base , oxidation reduction ) calibration — photo normative flame
for (Na,K).
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3" Year- 25'Semester

Programming Language: 4" Year [[2™ SEMESTER: 2 HOURS THEORETICAL+ 3 HOURS
PRACTICAL]

The theoretical and part Practical part : 1. Introduction, Algorithms, Algorithm’s types, 2.
Variables and Types : Simple variables, Compound variables, Types Casting

3. Operation at Pascal : Read and write operation , Variables assignment, Operators on number
, Operators at string,

4. Conditions and Boolean : If condition , Nested conditionals , Logical operators 5. Loops:
While statement, Counting Concept , for loop, 6. Arrays, 7. Subroutines: function subroutine,
Procedure subroutine , 8- Sets , 9- Recorders, 10- Files .
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Photochemistry: 4™ Year [1* SEMESTER: 3 HOURS THEORETICAL ]-Absorption of light by
homogeneous mediums —Basic laws of Photochemistry- Determination of the primary quantum
yield— Kinetic equations of photochemical reactions without participation of chains — Kinetic
equations of photochemical reactions involving chains — Dark reactions - Simple photochemical
gas reactions — Electronic absorption spectroscopy — Phemtosecond chemistry — Photo catalysis
— Photo synthesis — Photochemistry of Ozone in stratosphere — Photosensitized reactions —




Photoelectron spectroscopy — Photo ionization — Photo Tautomery — Photo isomerism — Photo
hydrolysis — Photo polymerization — Applications in Photochemistry - Luminescence of molecules
— Luminescence and absorption spectroscopy — Photovoltaic cells - - Light emitted diode —
Robine Laser — Semiconductor Laser — Diode Laser — Quantum well Laser — Quantum dot Laser
— Quantum cascade Laser — Gas Laser — Dye Laser.
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Nuclear and Radiation chemistry: 4™ Year [2"® SEMESTER: 3 HOURS THEORETICAL]

Introduction — the structure of atoms — structure of the nucleus and nuclear properties — the
isotopes — natural radioactivity — types of radioactivity- families of radioactive elements- -
nuclear reactions — conservation laws in nuclear reactions — the nuclear chain reaction (fission
and nuclear fusion) — nuclear reactors and accelerators — elements beyond uranium-radioactive
chemical reactions — detect and measure ionizing radiation — radiation damage and prevention
— applications of radioactivity.
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Physical organic chemistry: 4" Year [2" SEMESTER:3 HOURS THEORETICAL+3 HOURS
PRACTICAL ]

Theoretical: - Relation between structure and reactivity steric effects ,electronic effects
,Inductive and mesomeric effects ,influence of electrical effects on physical and chemical
properties of molecule - Qualitative measure of electronic effects, Hammet equation ,substituents
electronic effects o constant ,p constant and their positive and negative values , example on
Hammet equation - Chemical kinetic and organic reactions mechanisms( principle of chemical
kinetics , experimental Kinetics , reversible reactions , pseudo first order kinetics , kinetics and
thermodynamic control ,multistep reactions , rate theories ,Arrhenius equation , transition state
theory). —Thermochemistry: (Enthalpy , alkanes , alkenes , cycloalkanes , aromatic
hydrocarbons , heterocyclic compounds)- Acids and bases: (PKa , organic compounds acidity ,
simple aliphatic acids ,substituted aliphatic acids , phenols ,aromatic carboxylic acids ,
dicarboxylic acids. PKb ,Aliphatic bases , amides, guanidine, aromatic bases, heterocyclic
bases, hard and soft acids and bases theory). - Solutions: (Electrical properties , dielectric
constant , dipole moment , polarizability , secondray bonding ( hydrogen bonding ) , solubility ,
non-ionic solutes , electon pair( donating and accepting) , ion pairing , crown ethers , solvation ,
UV- Vis and solvents effects on it) . - Symmetry controlled reactions: (phase and symmetry of
orbital , electrocyclic phase and symmetry of orbital , electrocyclic reactions , cycloadditions ,
Diels-Alder reactions , 1,3-Dipolar additions ). - Sigmatropic rearrangements Hydrogen shifts
(1,3 and 1,5) , carbon shifts - Neighboring group effects , stereochemistry , intramolecular



neocleophilic attack , rate reaction , anchimiric assistance , homogeneous hydrogenation —
trasition metal complexes - Polar effects in free radical reactions curriculum of physical organic
chemistr).

Practical:- Determination of reactivity ability by competing reactions - Molecualarity of
substitution reaction on saturated carbon molecules .- PH effects on reaction rate .- Structural
effects on elimination reactions - Beaker-Natan effect- Saturation effects-Boltzmann
distribution-Charge transfer complex-Hydrogen bond in NMR spectroscopy-Hydrogen bond in
IR spectroscopy- Hydrogen bond in uv-vis spectroscopy- Kinetic and thermodynamic control in
reaction- Metal cations extraction by ligand effects of: ligand concentration , mixing time ,
solvent , PH , nature of conjugated anion- Tautomerization- Detection of presence carbonium
ions by cryoscopic method.
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Kinetic of Chemical Reactions: 4" Year [2" SEMESTER: 3 HOURS THEORETICAL+ 3
HOURS PRACTICAL ]

Rate of Chemical Reaction; Definitions — Real Rate, Initial Rate- Rate Laws — Reaction Order
and Methods of Their Determination- Pseudo Reaction Order — Reaction Rate Constant —
Reaction Order: zero, first , second , third and n — Time of Half Reaction — Reaction Mechanism
— Opposing Reactions, Relaxation Methods in Determination of K in Ultra Fast Reactions ,
Consecutive Reactions — Stationary State and Rate Determining Step Principle — Pre equilibrium
Reaction Mechanism — Lindeman Mechanism — Complex Reactions: Chain Reactions and Free
Radicals — Isotopic Kinetic Effect — Three Molecular Reactions — Collision Theory — Transition




State Theory — Reactions in Solution — lonic Reactions — Ultra Fast Reactions and Molecular
Collision Dynamics — Polymerization Kinetic and Mechanism.

Practical: Introduction —Determination of E; of manganates ( VII) with oxalates —

Kinetics and Mechanism of reaction of H,O, with I Determination of E, for reaction of
persaulfate and iodide — Order of reaction of iodine with acetone — Determination of K: rate
constant by volumetric analysis — Order of reaction of ethanol with dichromate — Temperature
effect on reaction rate — Sucrose conversion by Polerometry — Primary Kinetic salt effect on the
rate constant.
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Instrumental analysis (2):[2 SEMESTER: 2 HOURS THEORETICAL + 3 HOURS

PRACTICAL]
Introduction to Spectrometric Methods - Components of Optical Instruments - Introduction to

Atomic Spectrometry - Atomic Absorption and Atomic Fluorescence Spectrometry - Atomic
Emission Spectrometry - Atomic Mass Spectrometry - Atomic X-Ray Spectrometry - Introduction
to Ultraviolet-Visible Molecular Spectrometry - Applications of Ultraviolet-Visible Molecular
Absorption Spectrometry - Molecular Luminescence Spectroscopy - Introduction to Infrared
Spectrometry - Applications of Infrared Spectrometry - Molecular Mass Spectrometry -
Radiochemical Methods

Practical: Determine P205 in cleaners using potential meter — determine P205 in cleaners
using photo spectrometer — determine total iron in medical pill using photo spectrometer —
determine EDTA purity using potential meter and platinum polar and iron oxidation reduction
binary — determine acidic force for EDTA and citric acid — determine CMC using photo
spectrometer and using fluorine meter — determine aspirin in medical pill and acetic acid in the
commercial acetic acid using conductivity meter — separating mixture from cations and anions
using ionic cationic
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Crystallochemistry-4™ Year [2" SEMESTER: 3 HOURS THEORETICAL]Crystalline Solids: -
Crystallography (History — Experimental Study of Crystal Structure) — Perfect Crystal
[Definition — Primitive Cell and Properties(Nods, Coordinence, Compaticity, Dnsity, Miller
indices , dn)- Lattice — Motif]- Symmetry and Space Groups: [Direct Lattice (3D, 2D)-
Reciprocal Lattice]- Bravaise Lattices and Crystal Systems — Chemical Bonds in
Crystals.Crystal Structures:Metallic Crystals — Non-Compact Structures (Unit Cells of cc
Structures - Unit Cells of cc Structures) —Compact Structures: (Unit Cells of hcp Structures -
Unit Cells of ccp Structures)- Alloys — Covalent Crystals -MX lonic Crystals — MX; lonic
Crystals — Molecular Crystals — Relationship between Crystal Structure and lonic Radius —

Crystal Defects — Non-stoicheometry - Techenigue of Diffraction ( X-rays Diffraction —

Electron and Neutron
Diffraction).
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- Modern Chemistry (2) in Foreign language-4" Year [an SEMESTER: 4 HOURS

THEORETICAL]

Course of Modern Chemistry in English

Micro Clusters

Catalysis on surfaces

Catalysis in modern viow points
Liquid Crystals

Femtosecond Transition State
Spectroscopy

Low Energy Electron Diffraction
High Resolution Electron Energy Loss
(HREEL)

The Ozone Layer in the Stratosphere
Synthetic Zeolites

Superconductivity

Scanning Tunneling Microscopy (STM)
Atomic Force Microscopy (AFM)
Electron Emission from Surfaces
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Chemistry of Garlic il sl
Chemistry of Onion duadl sl
NanoTechnology Ul L sl 535
Synchrotrons <l s 535 Sl



