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(A1) Aa adlg (pa ) Aol Al Sy Rl Jglaa g Al all @il ) JBall alall g giaall

AN A 3l @ Aa

General Zoology (1

(1) ale Ohgen o ol all Rl

<111 ¢ 2 258 a8
Animals cell (fine structure), different types of tissues, Introduction to physiology,

Food stuffs, Enzymes, Formation and function of enzymes, Vitamins , Nerve cell ,

Function of nerve cell.

General Zoology (2)
(2) e Olgsn 1 il Al ) Aall
G121 7 2 s2ssh a8
Description of major animal phyla, Subkingdom: Protozoa , Phylum : Protozoa,
Subkingdom: Parazoa, Phylum: Porifera, Subkingdom: Metazoa , Phylum:
Coelenterata, Ctenophora, Platyhelminthes, Nematoda, Nematophora, Rotifera,
Endoprocta, Acanthocephala, Annelida.

Plant Morpholgy

S AU (S 1 i yal) ) Rl

S § S ISERPET PR

Morphology and germination of common seeds - Morphology of root system
(including modifications) - Morphology of shoot system (including modifications)

Cell Structure and Plant Anatomy i) g i g AR 3 paal ) ) jRal)

G112 & s @80
Plant Cell Structure - Plant Tissues - Anatomy of root - Anatomy of stem - Anatomy
of leaf - Effect of environmental factors on plant anatomy
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Physical Chemistry (General A) sl Al ) Al
(1) Al 43 3b slass
G111 d: a8l a8

1- Introduction

2- Matter and measurements, units and significant figures.
3- Chemical reaction and stoichiometry

4- Gases

5- Intermolecular forces, liquid and solids

6- Solutions

7- Thermochemistry

Properties of Matter and Heat 3 Ay ddla pal pi 1 il yal) ) 84l

CoQcdi]1] i gassllad
Principal system of units, SI units and derived quantities, Equilibrium of bodies,
Newton’s law of motion, Moment of inertia, Vibration of rigid bodies and pendulum,
Work, gravi-tational laws, Earth’gravity, Viscosity, Surface tension, Osmoses,
Elasticity, Hydro-dynamics.

Concept of heat and tempeature, Thermal equilibrium, Thermometry, Calorimetry,
Thermal expansion and stresses, Heat capacity of gases, Latent heat, Changes of state
and phase diagram, Mechanisms of heat transfer, Steady flow heat energy equation,
Thermal and solar radiation Equation of state and ideal gases, Kinetic theory of ideal
gases, Molar heat capacity of gases, Maxwell, Boltzmann distribution of molecular
speeds, Heat capacity of crystals.

Math 110 Mathematical Analysis
by Jdalad s el Al R4l
z 1102 : 28 a8
Pre-calculus review — sets — real numbers line — Inequalities — Intervals — real valued
functions (Polynomial functions - rational function - irrational functions -
exponential functions — Logarithmic functions — Trigonometric functions — Inverse
trigonometric functions) — curves of quadratic functions — Applications of real
functions in biological sciences — limits and continuity of real functions —
Applications.
Differentiation: Techniques of differentiation — Implicit differentiation — Applications
of differentiation : Decreasing and increasing functions — Related rates — differential
and linear approximation — Extreme of functions — Indefinite and definite integrals :
Ant derivatives , tables of integrals — techniques of integration (Substitution,
Integration by parts , Integration by partial fractions) — Fundamental theorem of
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calculus — Applications — First order differential equations of exponential growth and
exponential decay.

@‘JP&:W‘J-\MJJM‘
Systematic Zoology Q121 ¢ = 298 a8l

Description of major animal phyla, Subkingdom: Protozoa , Phylum : Protozoa,
Subkingdom: Parazoa, Phylum: Porifera, Subkingdom: Metazoa , Phylum:
Coelenterata, Ctenophora, Platyhelminthes, Nematoda, Nematophora, Rotifera,
Endoprocta, Acanthocephala, Annelida.

Systematic Botany il a1 ol ) ) jial)

G121 O ¢ sl adLY
Classification of the Plant Kingdom - Structure and reproduction of viruses and
bacteria - Structure and life-cycles of algae, fungi - Morphology and reproduction of
liverworts, hornworts and mosses - Families of flowering plants

Plant Physiology S AL

bl L ol ganad 1 oaal )

G122 & sl pd N

Introduction to colloidal systems - Water transport — Osmosis — Respiration -
Photosynthesis — Enzymes

Physical Chemistry (General B) Al
() Aale Al 3 ploasS ¢ o) sl
G121 & 5258 a8 )
1- Chemical equilibrium
2- Electrochemistry
3- Rate of reaction

Al 5ad il ey ¢ ol gl ) Rl

Physical optics
@122 ;a8 80
Nature and theories of lifgt, Sources and speed of light, Refection, Refraction,
Dispersion, Circular and elliptical polarization, Scattering filters, Interference,
Hygen’s principle. Diffraction, grating, Interfrometry Michelson interferometer,
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Holography. Multiple beam interference, Fabre-Pero interferometer, Photo elasticity,
Magneto-optics.

Math 125 Algebra and geometry

Aaldat Adin g a1 el sl AN

G 125, 35Sl ad

Coordinates (Polar — cylindrical - spherical) — Analytic plane geometry : circle —
straight lines — conic sections) Translation and rotation of axes — General equation of
the second degree and its classifications.
Mathematical induction — Complex numbers and its applications — Determinants and
Matrices — Applications — Theory of equations : (Reminder theorem — Fundamental
theorem in algebra — Solution of third and fourth degree equations) — Partial
fractions — Binomial theorem .

4l 48 4 )y 8a

Gl UE8Y ¢ Al j8al)

Q211 7 2 sl a8 )
Invertebrate
Classification of invertebrates after annelida to echinodermata with emphasis on
morphology, life history and evolution
Phylum: Chelicerata, Phylum: Crustacea, Phylum: Unirama, Phylum: Annetida
Pentastomida, Phylum : Mollusca, Ecinodermata

Gl pdia sl Al )

G212 7 : a8l a8
Entomology
Basic structure o insecta, anatomy of different systems of insects

Microbiology (1)
(1) LaslomgsSaa s ol pall ) i)
G211 & g8 @80
Fine structure of micro-organisms - Advanced studies on viruses, bacteria and fungi

Algae
lladalf . u.ub.m JRall
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G212 & sassh Bl
Classification and study of different algal groups - Illustration of life cycles -
Economic importance

Plant Anatomy JA

<l @ﬂi : u.ub.ﬂ\

G213 & s @30

Epidermal System - Stellar Structure and development - Various types of secondary
thickning (normal and abnormal) - Adaptation in plant structure

Physical Chemistry (1)
(1A): Chemical Thermodynamics
(1) Al slaasS ¢ ol ) ) aal)
G211 & a8l a8 )

1- First law of thermodynamics and thermochemistry
2- Second law of thermodynamics and free energy
3- Third law of thermodynamics

Inorg. Chem .3
(3) hgpzs 2 &

212 & @212 8- d8G223 & a8
Chemistry of alkali metals, general characteristics of metals, physical properties of
alkali metals, preparation of individual elements, chemical reactions of alkali metals,
uses of alkali metals and their compounds, Chemistry of alkaline earth metals,
general characteristics of metals, physical properties of group I1A metals, chemistry
of Mg and Be, chemistry of Ca, Sr and Ba, hard water and water softening, use of
alkaline earth metals and their compounds, chemistry of zinc, Cd, Hg, Cu, Ag and
gold.

Math 220 Introduction to Programming
((ERAUFIVEN) ae.dﬂ‘ué:\a.ﬁa ol Al
220 : 2581 ad Y
« Introduction to computer languages.
. Difference among computer languages.
« Structured and procedural programming.
« Basic of aprogramming (Pascal language /or Fortran language).
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<l . u""‘b'"“ oAl

G221 7 s A8
Chordata
Classification of chordata (protochordata to mammals), life on their phylogenetic
relationship, Protochordata, Hemicordata, Cephaochordata, Urochordata, Vertebrata,
Agnatha, Ganthostomata, Pieses, Tetrapoda, fishes, Amphibia, Reptiles, Aves,

Mammals.
E‘JJ:UAA‘J-\S‘J)M‘
@222 7 sl a8 )
Genetics

Mendelian Genetics and applications, Chemical structure and morphology of
chromosomes , inheretancs and application, Chemical structure and morphology of
chromosomes, inheretance of some characters in man and mutations.

deial) ?'b U‘“ JS.\A : u.ub-m JJM‘
@223 7 : a5l QB

Introduction to immunology.

Plant Ecology
A0l Ay 1 A Rl
@221 & g2 a8
Physical and Biotic features of enviroment — origin and development of vegetation —
Adaptation of plants to different habitats - Seeds dispersal - Adaptation of plants to
different habitats

Genetics
U\JJ: u.ubﬁ\ Joaall
G222 & gl a0
Types of cell division - Mendelian laws of inheritance - Gene interaction - Linkage
and crossing over

Taxonomy of Angiospermae (flowering plants)
SR il 1 el pall R
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Historical background on plant taxonomy - Evolutionary trends among
Angiospermae — Inflorescence — Fruits - Past and Modern systems of classification -
Taxonomic features of Dicotyledoneae - Families of subclass: Dialypetalae - Families
of subclass: Monochlamydeae - Families of subclass: Sympetalae - Taxonomic
features of Monocotyledoneae - Families of Moncotyledoneae - Application of plant
taxonomic significance

(1B): Thermodynamics of solutions
@221 ;g8 a8
1- Molal quantities
2- Thermodynamics of mixing
3- Colligative properties of solutions
4- Mixing of volatile liquids
5- Real solutions and activities
6- How a solute modifies the surface tension of solvent

Organic Chemistry (2) D el Al ) Al

(2) dppzs shass

G222 & gas8l) a8 )

Survey of the chemical reactions of dienes - Dihalides - Epoxides- di- and polyhydric

alcohols - a,B-unsaturated carbonyl compound - Dialdehydes and Diketones -
Dicarboxylic acids- Keto esters- Halo acids- Hydroxy acids.

Organic Chemistry (3)
e plaasS s ol ) Ral
@222 4 538l a8 )
Conformation and configuration of organic compounds- polar bond-Diple moment
and geometry- Acids and bases - Electronic effects: Inductive -Resonance -Steric -
Hyperconjugation- Hammett equation and substituent constants and correlations-
Survey of the mechanisms of Nucleophilic and electrophilic substitution reactions

(aliphatic and aromatic).
JENEY 48 4N &) jia
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322 ¢ 1 sl Bl

Embryology

Introduction to embryology, comparative study of early embryonic stages of
amphioxus , amphibia, , birds and mammals .

Division of egg, blastula stages, gastrula stage, embryo of 24 hours, embryo of 48
hours, development of different organs in amphibia, development of different organs
in birds, Development of different organs in mammals.

bl g il gl ¢ ol sl Rl

311 ¢ 2 s a8
Protozology and parasitology

Some parasites and its relation to diseases (protozoa and metazoa) Entamoeba coli,
Entamoeba histolytica, Trypanosoma, Lishmania, Plasmodium vivax, Schistsoma
haematobium, Schistsoma mansoni, Fesciola geigntica, Taenia saginata, Taenia
solium, Ascaris lumbricoides, Ankylostoma duodenale.

;\,351.4 ;1,.\;\ . u.ub.ﬁ\ JJM\
312 ¢ 2 s a8
Marine biology

Marine and fresh water fis environments, especially of the Nile, Red and
Mediterranean seas, the representative organisms in different localities.

Uighg din 1 ol ) ) ial)
T 3137 sl pd N
Ecology
Introduction to ecology, detailed study of different factors affecting different

environments. Morphology of some animals from different environments

Biochemistry (1)
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C 311 ; gassl bl

Carbohydrates (monosaccharides, disaccharides and
polysaccharides).
Vitamins (fat-soluble vitamins and water soluble vitamins).
Lipids (fatty acids, steroids, chemical reaction and properties of lipids, the cell
membrane). Amino acids and peptides. Proteins (classification of proteins, orders of
protein structure, protein denaturation). General properties of enzymes.

Analytical Chemistry (2)
Gravimetric -Methods of Analysis
(2) Abilad plaasS ¢ onad pall ) il

JEET PR
z3124

Mechanism of precipitation, conditions for analytical precipitation, impurities of
precipitates, washing and filtering precipitates, heating the precipitates, calculating
the results, examples for precipitation methods, precipitation from homogeneous
solution.

Analytical Chemistry (3)
Spectrophotomtric Methods of Analysis
(3) dulilat ploasS ¢ ol pall ) Ral)
;s gsl) a8l
z3124
Absorption of radiant energy, Beer's law, spectrophotometer, spectrophotometric
methods. Molecular fluorescence and phosphorescence. Atomic absorption
spectrophotometry (flame and flameless), atomic emission spectrophotometry,
analytical and environmental applications.

Organic Chemistry (4) Dl Al ) Al

(4) Lgas sl

C313d: gagsh a8

Reactions of organic compounds - Nature of organic reactions - Types of reactions-

Reactions mechanisms- Reactions intermediates - Survey of the chemical reactions of

allkanes and monofunctional compounds including their spectroscopic charateristics

(IR,PMR):

alkenes - alkynes - aromatic hydrocarbons - alkyl halides - alcohols - phenols -

ethers- aldehydes - ketones - carboxylic acids - amides - esters - anhydrides - acyl
chlorides- amines compounds -sulfur compounds.
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Organic Chemistry (5)
(5) dugas slaasS : ol pall Al
T 313 d: sassll ad
(A) Chemistry of polyfunctional Organic Compounds

Survey of the chemical reactions of dienes - Dihalides - Epoxides- di- and polyhydric
alcohols - a,B-unsaturated carbonyl compound - Dialdehydes and Diketones -
Dicarboxylic acids- Keto esters- Halo acids- Hydroxy acids.

Math 319 Boistatistics
S slanl 1 ol Al ) jial)
C 319, 1 sassll Bl
Introduction to probability and mathematical statistics, application of statistics to
biological data analysis.
Al s el Al 84l
z 321z : sasslad )
Introduction to embryology , comparative study of the early embryonic development
in different classes of vertebrates.
Division of egg , blastula stages, gastrula stage , embryo of 24 hours, embryo og 48
hours, development of different organ in amphibia, factors affecting different
development of different organ in birds, development of different organa in mammals

JJ_J:S:UAA\JJS‘JJM\

Evolution

T 322z s sl a8
Introduction to evolution , different theories of evolution and their applications to the
environment .

Q\J—uﬁ;;wbﬁ‘)ﬂ\

T 3237 sl pd N
Entomology

General morphology and taxonomy of insects, different orders of insects, medical
entomology, anatomy of insects, digestive system, reproductive system , circulatory
system , nervous system .
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Physiology and Immunology

Nutrition, food stuff, enzymes , nature of enzymes , function of enzymes, digestion
and absorption of food, metabolism of carbohydrates , glycolysis , gluconeogenesis,
glycongenolysis, Krebs cycle and Hexose monophosphate shunt metabolism of
proteins, metabolism of lipids, Beta oxidation of fatty acids, formation of
triglycerides. Introduction to immunology, evolution of immune system, innate
immunity, phagocytosis and complements, antigens and immunogens, structure and
function of immune globulines , ontogeny of the cells of immune system, acquired
Immunity and immune response.

A il 1 el Al) Rl
T 3257 1 a9l adl)
Micotechnique
Methods of preparation of museum jars, theoritical basis of microscopical techniques
, whole mounts of different animals and microscopical slides of different organs,
scaning and transmission electron microscopes.

Biochemistry (2) (2) s sl 1 ol Al ) il
T 321 & sassh a8

Carbohydrate metabolism (glycolysis, glycogenesis, pentose phosphate pathway,

glyconeogenesis, the citric acid cycle).

Metabolism of lipids (oxidation of triacylglycerol, metabolism of unsaturated and

essential fatty acids). Amino acids metabolism (nitrogen catabolism)

Protein synthesis and the genetic codes.

Analytical Chemistry (4)
Microanalysis
(4) Alidad plaasS ¢ ol Al Rl
T 322 sass Q8
Elemental microanalysis: microdetermination of carbon, hydrogen, nitrogen and
oxygen in organic compounds using classical and modern methods.
Microdetermination of halogens, sulfur and other elements by the oxygen flask
method. Chemical amplification reactions and their applications in elemental organic
microanalysis.

2021-2020 duall Jila
41



o U9 o

%
AieY) g palail) 533 lasdal e gl Agd) (1 Basin A3l 3 R'F}é Qis
|;| #?’q ZOoOLOGY AND ENTOMOLOGY DEPARTMENT

HELWAN UNIVERSITY

Functional group microanaysis: microdetermination of alkoxyl, thioalkyl,
oxyethylene and carbonyl groups. Determination of water and some nitrogen

functions.
u@jj:wé s ol Al
C 4117 : sl ad)Y
Physiology

Neurophysiology, nervous system , structure of nerve cell chemical transmitter ,
nerve impulse, receptors, different types of receptors , muscle action , heart, action of
heart, action potentil, electrogram of heart , sense organs, eye, ear and smell .

s gl s Ll Al Rl
4127 2 sl Bl
Experimental embryology
Introduction to expermintal embryology , different theories and expermints .

A L glom o ol A Rl
C 4137 : sl
Cell biology
Introduction to cell biology, fine structure and function of different cell components ,
cell membrance, Golgi, Mitochondria, ... etc

dnia Lo glom 1 ol Al il

T 4147 : sl A
Molecular biology
Basis of mollecular biology and genetic engineering.

Al plaasS dald Aol s el Al ) )
C 4157 1 sassll Bl
Histology and Histochemistry
Histology of system (digestive, circulatory, skin, urinary and endocrines), Chemical
structure of the different biological compounds, Methods of histological and
histochemical techniques to detect carbohydrates, proteins , lipid, enzyme and nucleic
acids.
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Biochemistry (5)
Enzynology and mineral metabolism.

(5) A slaasS ¢ ol 1) Al

411 d: a8l a8

(A) Enzymology
Enzyme classification and nomenclature . General properties of enzymes. Kinetic
properties of enzymes. Mechanism of enzyme action. Inhibition of enzyme activity ,
regulation of enzyme activity, isozymes, enzymes in clinical diagnosis.

(B) Mineral Metabolism

Water metabolism. Mineral metabolism (Na, Ca, K, S, Mg, Li and chlorine) Trace
elements metabolism (essential and nonessential trace elements) C4 a)

Aol ol Al i)

C 4217 : sl 80
Physiology
Hormonal coordination , study of endocrine glands of vertebrates and selected
invertebrates, physiology of reproductions.

doladl L glong gl 1 gl jal) )84l
CA24 7 423 7 2 s A
Radiobiology and animal behavior

Morphological , behavioral and physiologyical adaption of animal to environments,
surface soil of deserts, nature of behavior and its relation to the nemaus system ,
components of animal behavior (taxes, reflexes, instincts, learning, reasoning.
Introduction types of Radiation Exposure, Sequental Development of Radiation
Injury Radiological consedration , Linear Energy Transfer, Relative Biological
Effectiness , classification of Radiation Effects.

Radiation Effects, (A) Dose Effect Relationships (B) Acute Radiation Syndromes.
Non- Stochastic Effects, (c) Delayed Somatic Effects, Stochastic effect.

:\sl_'\AJew:w\Jﬁ\JM\

T 4257 1 sl ad N
Toxicology and immunology
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Poisons and poisoning , metabolism of poisons in organism classification of
pesticides. Introduction to immunology, evolution of immune system, innate
Immunity, phagocytosis and complements, antigens and immunogens, structure and
function of immune globulines , ontogeny of the cells of immune system, acquired
Immunity and immune response.

Organic Chemistry (6) S A
(6) dipas £laas : ol
T 4267 : 3581 BN
(A) Heterocyclic Chemistry:
Classification and nomenclature of heterocyclic compounds- Aromaticty-pi-deficient

and piexcessive heterocycles-Electrophilic and nucleophilic substitution reactions of
heterocycles - Cycloaddition reactions - Synthesis of heterocycles.

(B) Chemistry of Alicyclic and Aromatic Hydrocarbons - Nomenclature- Synthesis
-Reactions- Small ring compounds - Orbital picture of angle strain- Conformation
and stability of cycloalkanes - Conformational analysis of cyclohexane and its
derivatives-stereolsomerism-  Structure and reactivity - Stereochemistry of
elimination from alicyclic compounds.

Chemistry of systems such as biphenyl, Dyes and pigments classification and
applications- Atropisonerism- Chemistry of naphthalene, anthracene, phenanthene
and their derivatives

Practical Organic Chemistry
Quantitative functional group organic analysis- study of some organic reactions-
Investigation of organic compounds- separation of mixtures of organic compounds.

Organic Chemistry (7)
(A)Introductory Physical Organic Chemistry

(7) dagas plaasS o ol pal) el

C426¢ 1 28 280

Reactive intermediates- Methods of elucidating reaction mechanism Kinetic
methods, Spectroscopic methods - Reaction intermediates and their trapping,
Stereochemical methods, Kinetic isotope effects-Crossover experiments -
Elimination reaction mechanism- Addition reactions - Hydrolysis and esterification
mechanism, Rearrangement reactions.
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