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First level

Semester 1

Z101 Systematic Zoology &Histology = dawwil g 4l gia ASlas asudi 1017

The course deals with the basis of taxonomy, general characters of kingdoms
Protista and Animalia and their major phyla and classes including a detailed
example of each class. The major phyla are: Protozoan Protista, phylum Porifera,
Coelenterata, Platyhelminthes, Aschelminthes, Annellida. The course also covers
different types of animal tissues including epithelial tissue, connective tissue,
vascular tissue, muscular tissue, nervous tissue.

( &.«; acll) _ LS)L-‘ 4.:;\.;.»2) oz ilelul3

P1110-Plant Morphology, Anatomy and Cytology 4li s gdiy A slsise V2V O

Seed types and germination, types of roots, stems and leaves, types of
inflorescences and fruits, modification in morphology of plant organs, effects of
environment on plant anatomy. Also, historical review of cell structure, cell
membrane, cytoplasmic organelles and ultractructure and function, cell division.

( &Ac aclu) _ L.,S‘)L-‘ 4.:;\.»:2) oz Cile L3

Chem 102 Principles of Inorganic A ganl) e pliasll Gl - Vo Y &

Chemistry Chemical calculations. Atomic spectra (Electromagnetic waves, Boh's
theory, principles of wave mechanics). Atomic structure. Electronic configuration
of atoms. Periodic Table and the general properties of representative elements (size
of atoms and ions, ionization energy, electronic affinity, electro negativity, electro
positivity and polarization. Oxidation states. Types of chemical bonds (ionic,
covalent, coordinate, hydrogen and metallic). Lewis structure and formal charge.
Theories of bonding: valance shell election, pair repulsion (VSEPR), valance bond
(VBT), molecular orbital theory (MOT) and molecular geometry.

( L;J.qs aclu) _ g;)k.\ 4.9\.»:2) oz el




Ph101- Properties of Matter and Heat Bala al sd 530 A -101

Part 1: Properties of Matter: Units and dimensions-Motion in a circle -
Oscillations-Gravity- Moment of Inertia - Surface tension- Viscosity-Elasticity.

Part Il: Heat: Theories of the heat energy - Temperature scales and measurements-
Thermal Expansion-Calorimetery - Vapors - Heat transfer.

(e acl2 TR aclu?) sdaliza Cile a3

Math101-Algebra and Differentiation Jalig pa- VoY

Algebra: Mathematical induction and partial fractions. Binomial theorem and its
applications, solution of cubic equations, solution of 4th degree equations, sets,
subsets, set operations and inductively definition of sets, equivalence relations,
equivalence classes, partitions and partial order, maps, composition of maps, kinds
of maps and inverse functions. Differentiation: A) Review and preparation for
calculus. B) Limits and their properties. C)

Differentiation: (Basic ideas: tangent of curve; the product and quotient rule; the
chain rule); D): higher derivatives. Differentiation of trigonometric functions and
their inverse; Differentiation of the iogarithimic function: The exponential
function, hyperbolic function and inverse. Applications of differentiation

(ki piacle ] (gokiaclu)) saaine Gleli3

English Language Lplaildad- VY. g

Part 1. Definitions, Language development, reading comprehensions on different
science topics such as genetics, recent discoveries, new technologies, etc., knowing
the different English language accents.

Part I1: Grammar: tenses, sentence structure, and how to write correct English.

Part I11: Writing: Using basic English grammar and sentence structure to write a
report or a short essay of students’ choices.

Part 1V: Vocabulary: identification of scientific terms, confusable words, and
proper use of prepositions.

oAz a @)Lu 4.91.»:2




First level

Semester 2

Z102 Protozoa and invertebrates il Byl Vo Y 2

The course deals with definition of a protozoan, Are the protozoan necessarily
animal? Brief classification of the kingdoms of life. Where to find protozoa,
Cellular organelles and reproduction in protozoa, Examples of the four major
members of Protozoa, what is an animal? Phylum Placozoa and phylum Porifera,
Phylum Cnidaria and its diversity and life cycle, Phylum Platyhelminthes.

( Stuhi e acli) B TR aclu) sddina Cilelu3

P1102-Systematic Botany and physiology (s s g 4Ly Alas asudi Y + ¥

Introduction, plant kingdom. systems of classifications, prokaryotic and eukarytic
cells. viuses, bacteria, fungi, algae, bryophyte, petridophyta, Gymnosperme,
angiosperme, flower structure,. Fruits and infloresence. Types of solutions,
colloidal systems, permeability. water relations, imbibition, enzymes,
photosynthesis and respiration

( tuki e acli) _ LS‘)L-‘ 4.:;\.;.»2) oz Cile L3

Chem101 - Principles of Physical Chemistry 3« ¢ - 4y 580 sl (sl

Significant figures, Measurement and unit: the gaseous state, the gas laws, real and
ideal gases, the liquid state and the solid state. Thermochemistry, themo-chemical
equations, hess's law, flh for various processes, bond energies, variation of flh with
temperture; heat capacities: kirchoffs equation. The solution process, ways of
Expressing concentration. Facters affecting solubility. raoult's law colligative
properties-lowering the vapor pressure” boiling-point elevation- freezing point
Depression- Osmosis-Determination of molar Mass. chemical equilibria: The
equilibrium state The ReactionQuotient- The relationship between Kc and Kp-
Heterogeneous Equilibria -Le-Chatelier's principle and chemical Equilibrium
Equilibria in Aqueous solutions The arrhenius theory of acids and Bases Bronsted-
Lowry and lewis theory of Acids and Bases - Auto-ionization of water and PH-
lonization Contactes Of Weak Electrolytes and polyprotic Acids - common lon




Effect of Buffers - Hydrolysis constants - Acid - Base Titration Curves . Solubility
and Ksp Relationship.

(e 4cl2 B L;JL.' aclu) sdaiaa Cilelu3

Ph102-Electricity, Magnetism and Optics &g dsualitag 4y 4S- V2 ¥ &

Part 1: Electricity and Magnetism Electrical Units - Electric charge - Coulomb's
law of electric force -Electric field-Electric potential-Gauss Theory-Electric current
- Ohm's law - Heat effect of electric current - Chemical effect of electric current -
Magnetic poles - Coulomb's law of magnetic force - Magnetic effect of electric
current - Magnetic force on moving charge- Magnetic force on a conductors carries
electric current.

Part 1l: Geometrical Optics: Nature of light - Refraction of light - Reflection of
light - Dispersion of light through prisms - Total reflection of light-Reflection of
light through a spherical surfaces- lenses - Newton's law of lenses - Eye - Optical
Instruments.

(e el i aclu) sddina Cilelul

Math103 - Geometry and Integration JalSig dwnia - VoY

Geometry: coordinate plane-rectangular coordinates and polar coordinates. Change
of axes-straight line in plane and the common equation of two lines-circle-the
conic section: parabola-ellipse -hyperbola. The general equation of the second
degree in two variables Integration: Integration and techniques of Integration:
(Integration by substitution - Integration of trigonometric and hyperbolic functions
- Integration by parts- Integration of rational functions by partial fractions) -
Application of integration

(ki piaclu]l (g hiaelu)) sadins Cilelu3

Human Rights Syl o8- YV g

Identification of human rights and its international importance. Types of human
rights. Human rights in Islam religion and comparative legislation. Mechanisms of
human rights protection.




sdaliza :X_J‘)Ja.' Slell?

Ethics of Scientific Research (ralad) Giad) CilBYAT) 48 ala - ¥V 0 &
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Second level
Semester 1
Bot 203 General Genetics A8 g dale 43 5202

Introduction, definition of the science of Genetics, history of its development,
subdivisions and applications. Mendelian genetics, variation of Mendelian ratios,
Quantitative genetics. Gene linkage and genetic maps. No Mendelian genetics.
Chromosome aberrations - Sex — determination. Molecular genetics. Genetic
engineering. Population genetics.

(e acl2 ng)jé.} aclu) sddina Cilelu3

Math 211 Difference Equations (1) 488 c¥alea 2110

Application of difference equations. Solution of non homogenous equation.
Differential equation as a limit of difference equation. Linearly independent
functions. Homogenous linear difference equations with constant coefficient .
Method of undetermined coefficients. Method of generating linear difference. The
sum calculus for difference equations .

(e aclu] B 4)23 aclu?) sdding 4clu3

Ph211 Biophysics dale Ay ga ol b 211

The Nervous System, The Neuron, Electrical Potentials in the Axon. Action
Potential, Axon as an Electric Cable, Propagation of the Action Potential, An
Analysis of the Axon Circuit Electricity. Synaptic Transmission, Action Potentials




In Muscles, Surface Potentials, Electricity in Plants, Electricity in the Bone,
Electric Fish. Physics of Diagnostic X-Ray, Characteristic X-rays, Bremsstrahlung.
Exam. lonization cross-section, Fluorescence yield, The production of x-rays. X-
ray absorption, X-ray Computerized Tomography. Nuclear Radiation Applications
in the Bio Systems, The Stable Nucleus, Isotopes. Nuclear radiations, Energy of
nuclear radiations, Rate of radioactive decay, production of isotopes, man-made
background radiation. neutron reactions and man-made radioisotopes, Units of
activity, lIsotope generators, ionizingradiation: dose and exposure, biological
effects and protection from them, dose and exposure measurement. revision.

(lee 4slu] TR aclu]) sdaliza 4 lu)

Z 203 Model of Invertebrates by BB (e zilai 2037

Types of animals based on coelom, Advantages of Coelom, Types of coelomates.
Characteristics and examples of Phylum Nemertea and Phylum Rotifera.
Characteristics and examples of Phylum Gastrotricha and Phylum Nematomorpa.
Characteristics of Phylum Annelida, Classification, Class: Polychaeta. Examples:
Nereis (structure, nutrition, respiration, sensation, execration and reproduction.
Characteristics of Class Oligochaeta, Example: Earthworms (structure, nutrition,
respiration, sensation, execration and reproduction). Midterm exam. Characteristics
of Class Hirudina, Example: Hirudo medicinalis (structure, nutrition, respiration,
sensation, execration and reproduction). Characteristics of Phylum Arthropoda,
Classification, General characters and examples of subphylum onychophoraa and
Subphylum  Trilobitomorpha.  Characteristic of  Subphylum  Crustacea,
Classification, General characters and examples of Class Malacostraca. General
characters and examples of Class: Branchiopoda and Class Ostracoda. General
characters and examples of Class Maxillopoda. Characteristics and classification of
Subphylum Myriapoda and Subphylum Hexapoda. Characteristics and
classification of Subphylum Chelicerata and Subphylum Hexapoda. Revision.

(‘_;Ac aclu Lﬁ)la.} aclu) )odding 4cli3

Z 204 Chordata 1 (1) <l 2047

Phylum :chordate
Classification * Characteristics External features




Sub phylum: Urochordata Characteristics ¢ External feature Internal systems,
digestive, respiratory, circulatory excretory, reproductive system, Excretory and
Nervous system.
Subphylum: hemichordata
Example: Balanoglossus
Internal systems, digestive, respiratory ,Characteristics * External features
Subphylum: vertebrata
Cyclostomata and cartilaginous fishes.
General features: Types of feathers.
Classification). , Internal systems (Structure of digestive
General features respiratory, mechanism of respiration, circulatory, Excretory,
reproductive. Revision.
(e 1 ki dclu] joadine Cilelu)

Z205 Anatomy and Physiology > 5 s g 7 545 2057

Introduction to digestion. Salivary and gastric digestion. Gastric digestion.
Intestinal digestion. Absorption. Male reproductive system. Hypogonadism and
hypergonadism in Male. Female reproductive system. Introduction to respiration.
Diffusion of O2 and CO2. Combination of Hb with O2. 0O2-Hb dissociation
curve. Tidal Co2 and Carbon dioxide dissociation curve. Revision.

(el _4)23 aclu] Yoina 4clu)

Second level

Semester 2

Bot 206 - Economic Botany and agronomy  Jsalaa g salaid) il 2060

Part 1 : Economic Botany: Plants which produce fibers, the fibers kind and its
different uses. Properties, types and porosity of wood of woody plants. Properties,
kind and extract of gums and resins. Properties, characters and extract perfume
from plants and Dyes. Extract the fatty oil and study the spooning. Plant used in
producing sugar, starch and carbohydrates. Study the manufactures of papers.




Studying the medicinal plants which have medical effect. Studying the plants used
in manufactures of herbicides. Studying the plants used as animal fodder grazing.

Part Il: Agronomy: Origination and distribution of crops in the world and the
evolution of crop science. Classification, structure, evolution and diversity of
crops. Effect of temperature and light on the growth of crops. Effect of wind and
water on the growth of crops. Effect of air humidity and different types of soil on
growth of crops. Weeds and methods of weed controls. Crop rotation.
Distribution of crops in Egypt. Examples for importance crops. Revision for
understanding points to students.

(e 4l 2 — L;JL.' aclu) saaiaa Cilelu3

Bot 207 Taxonomy of flowering plants SR i 2070

Introduction in plant taxonomy. A brief history of plant classification systems.
Principles of taxonomy, Atrtificial classification. Natural classification.phylogentic,
Modern classification. Current systems of classification. Types of different
classification keys. History of angiosperms, Primitive and advanced characters in
angiosperms. Origin of angiosperms and Evolution of angiosperms. Studies of
floral parts and inflorescences. Studies of some orders and families represented in
Egyptian flora(monocot )plants. Studies of some orders and Studies of some
orders and families represented in Egyptian flora(dicot )plants.

(&Acc\.:;b.nz_gg)l:ué\.cb.n ])a.l.q'jua"_a\.cl.uz

Math 216 Introduction to Statistics and probability
claiayl g sbaay) b 4adia 216

Organizing and displaying data. Basic summery of statistics: measures of Central
tendency and measures of dispersion. Basic probability concepts. Probability
distributions: Binomial - Poisson - Normal and t. Sampling distributions and
estimation of parameters for one and two Populations: Mean and Proportion.
Testing of hypotheses a bout parameters of one and two populations: Mean and
proportion.

(e aclu] _Lﬁjﬁ«:u 2) odding 4clu 3




PH217 Physical Optics (AL s g 217

Light as wave and superposition principal. Young’s Double-Slit Experiment.
Interference from Thin Films. Newton’s Rings, and Michelson Interferometer.
Fresnel and Bright Spot and Diffraction from a Single Slit. Exam. Diffraction
Grating and its applications. Polarization by Selective Absorption and Reflection.
Polarization by Scattering and Double Refraction. Revision.

(&L@hl_g)ﬁmhl)ammhz

Z206 Coelomic Invertebrates A Ay Ad g 4o sl iy JEY 2067

What are the coelomate animals? Metamerism and significance of the coelom.
Protostomes and Deuterostomes. General characters and special features of
Phylum Mollusca. Characteristics and examples of Class Amphinura.
Characteristics, classification and examples of Class Gastropoda. Characteristics
and examples of Class Pelecypoda and Class Cephalopoda . Midterm exam.
General characters and special features of Phylum Echinodermata. Echinodermata
organization. Characteristics, classification and examples of Class Asteroidea and
Class Ophiuroidea.  Characteristics, classification and examples of Class
Asteroidea, Class Ophiuroidea and Class Holothoroidea. Characteristics,
classification and examples of Class Echinoidea and Class Crinoidea. Revision.

(e 4cl2 L”UL.'. aclu ) sdaline aclu3

Z 207 Chordata 2 (2) «bla 207z

Tetrapoda, Characteristics, External features, Pentadactyl limb, Modifications.
Class: Amphibia: Frogs and Toads .Class: Reptilia
Example: Lizard, Snake, Turtles, Crocodiles
*Characteristics ¢ External features
Internal systems, digestive, respiratory, circulatory excretory, reproductive
system, Excretory and Nervous system.
Class: Birds (Aves)
Example: Pigeon, Ostrich, Duck
*General features: ¢ Types of feathers
eInternal systems (Structure of digestive, respiratory, mechanism of respiration,
circulatory, Excretory, Nervous system).
Class: Mammalia:




example: rabbit, herbivorous, carnivorous, omnivorous
+Classification of mammals
*General features
eInternal systems( Structure of digestive, respiratory, mechanism of respiration,
circulatory, Excretory, reproductive).

(Gohiael) e 4eli) sadine 4cli3

Z208 Physiology and Genetics ) g9 slae] il 9 208z

Introduction to human physiology. Digestion in alimentary canal: enzymes and
hormones, secretion of HCI. Absorption (normal- abnormal)- fecation- defect in
fecation- (diarrhea- constipation). Metabolism: Carbohydrate and lipid
metabolism: glycolysis- kreb’s cycle- Electron. Circulatory system and factors
affecting circulation. Respiratory system and gas exchange. Why organisms are
different: prokaryotics versus eukaryotics, Mitotic and meiotic cell cycle.
Mendelian genetics. The genetic material: structure, DNA replication,
transcription, translation. Non-mendelian genetics.

(‘_AAQ aclu _ LS)L-‘ 4.:;\.;.»2) sddliza ilelul3

Third level
Semester 1

Z309 Aquatic Biology daila Lia ol 520 309z What are
the Porifera? Taxonomic History and Classification. Characteristics of the Phylum
Porifera. Sponge body structure. Varieties among calcified, silicate sponge and
demosponge. Sponge cell types and totipotency. Cell self-recognition and
Aggregation. Biology of feeding, respiration. Excretion and asexual reproduction.
Sexual reproduction. Free living Nematode morphology and physiology.
Composition of Cuticle. Nematode Muscular System. Nematode digestive,
excretory and reproductive systems.

(L__;A;a@uz_g;)ﬁ«:uz)amumu3




Z 310 Embryology 4ia¥) ale 310z

The concepts of embryology. The vertebrate models used in embryology.
Gametogenesis- Fertilization — Cleavage Gastrulation- Organogenesis. The
Embryology of Amphioxus Fertilization, Cleavage, Gastrulation and Formation of
the primary organ rudiments. Embryology of Amphibian Fertilization, Cleavage,
Gastrulation and Formation of the primary organ rudiments. Embryology of Birds,
Cleavage, Gastrulation and Formation of the primary organ rudiments.
Extraembryonic membranes. Revision.

(e 2_L§)LJ aclu)) saaina 4clu3

Z311 HISTOCHEMISTRY (1) (1) 4xi¥) £loast 311

Introduction. Fixation. Dehydration. Embedding paraffin. Embedding Plastic.
Sectioning

Microtome & Ultramicrotome. Cryostat. Mid term exam. Aspects of
histochemistry. Examlpes of Specific Fixatives. Histochemical demonstration of
Carbohydrates. Methods for Histochemical demonstration of Carbohydrates.
Revision. Final Exam.

(‘;&2 - Q,SJL-‘ ALMZ)@MM aclul

Z 312 Blood & Endocrinology slaal) axidl g aall 312

What is Blood? Erythropoiesis. Fate of red blood cells. Variations of The
Leukocytic Count. General function of plasma proteins & Packed cell volume.
Blood Typing& Haemostasis an Blood Coagulation. Body Fluids. Midterm
exam. Introduction to endocrinology. Examples of Disorders of hormones. The
Pituitary Gland (Hypophysis). The Thyroid Gland & Parathyroid Glands. The
Adrenal Gland, The Pancreas &The Gonads. Revision.

(e acbu] _L;)Ls acla] ) sddiza el

Z 314 Biochemistry dsliall sliaS 3147

Introduction of immunology and explain the course syllabus. Basic concepts of
immunology. Components of an immune system. Nonspecific and specific
defenses. Cells and organs of the immune system. NK cells. Immediate Innate
Immunity | (humoral mechanisms: cytokines & complement syste.m). Induced
Innate Immunity Il (phagocytes, pattern recognition receptors, Inflammatory




response). Mid-term exam. Overview adaptive immune system: antigen processing
& presentation. Recognition, Processing & presentation of antigens. Cell-mediated
Immune Response (T helper cells & Cytokines). Humoral Immune Response. Cell
co-operation and effector mechanisms: immune evasion. Immunisation
Inflammation, Allergies & autoimmunity.

(e 4clu -5 ki acluD) saaina el

Z 313 Toxicology psaudl ale 313

Basic Principles of Toxicology, Different areas of toxicology, Spectrum of toxic
effects: allergic reactions, idiosyncratic reactions, immediate versus delayed
toxicity, reversible versus irreversible toxic effects, local versus systemic toxicity.
Dose-response relationship: types, LD50, ED50, TD50, Tl and 1C50, Animal
toxicity tests, Prevention and Management of Poisoning: ABC Supportive
management. Enhanced elimination of poisons, Antidotes: non-specific & specific,
Toxicity of salicylates. Toxicity of common heavy metals (2): Cadmium, arsenic
and iron, Toxicity of household toxicants: cleaning agents (soaps, detergents,
bleachs, ammonia solution). Toxicity of alcohols: ethanol, methanol and glycols,
Toxicity of insecticides (1): organophosphorus compounds.  Toxicity of
insecticides(2): carbamates, organochlorines and pyrethroid esters, Toxicity of:
carbon monoxide. Toxicity of cyanide and sulphur dioxide, Teratogenic and other
toxic effects of drugs and chemicals on reproduction. Teratogenic and other toxic
effects of drugs and chemicals on reproduction. Chemical carcinogenesis (1):
Carcinogenic agents, Mode of action, Chemical carcinogenesis(2): Stages of
chemical induction of cancer(initiation, promotion, progression. Revision.

(ke 4l — Lﬁjlé.s aclu 2) saaing 4clul

Third level
Semester 2
math 317 Biomathematics 49 g dxal ) 317

The Theory of linear difference equations applied to population growth. Steady
states and fixed points. Applications of nonlinear difference equations to
population biology. An introduction to continuous models, phase plane methods




and qualitative solutions. Applications of continuous models to population
dynamics. Predator Prey models. Epidemic models.

(e 4slu] — ERN aclu]) sdaliza 4 lu)

Z 315 Parasitology abbik 315z

Introduction to Protozoology. Intestinal Protozoa —Entamoeba histolitica-Giardia.
Cryptosporidium&Balantidium coli. Haemoflagelellates- Trypanosomatidae-
Leishmania.  Urogenital&Trichomonas. Apicomplex& Malaria& Toxoplasma.
Introduction to helminthology. Hepatic flukes-Fasciolasp. Intestinal flukes-
Heterophyessp. Blood flukes —Schistosomssp. Lung flukes-Paraagonimussp.
Family Taenidae. Intestinal nematodes —Ascaris. Strongloidesstercoralis.

(‘_AA.G aclu) -LS)L-‘ acll) ) sidiza Slelal3

Z316 General Entomology and Taxonomy  «isialy dale & jda 3167

Introduction of entomology. Differentiate between different insects. Knowledge
about development and reproduction of insects. Study reception of stimuli and
integration of insect activities.  Diagnostic characteristics for family-level
recognition of adult insects. The use of keys in the identification of specimens.
Revision.

(‘_AAQ acll) - Lﬁ)lﬂ-‘ aclu) ) siaiza Glelul

Z 317 HISTOCHEMISTRY (2) (2) 4ad¥) slaaxs 317

Histochemical demonstration and Identification of lipids. Histochemical
demonstration and Identification of Nucleic Acids. Introduction to
Immunohistochemistry Methods. Direct & Indirect Method. Sample preparation.
Antibody types. Target antigen detection methods. Mid term exam. Chemical
inhibitors. Examples of antibodies. Interpreting the appearance of sections.
Monoclonal antibodies. Examples from Diagnostic IHC markers. Revision.

(e 4ela — (5 ki) ) saaine Cilelu3

Z 318 Physiology 1 (1) 2slsd 318 ¢

Introduction to energy of metabolism. Starvation and organic metabolism during
starvation. Regulation of body temperature. Regulation of body water. Kidneys.
Introduction to homeostasis. Integumentary system. Tissue injury and repair.
Physiology of pain. Modulation theories of pain. Endocrine system. Special insert




hormone profile aldosterone and antiduretic hormone. Excretion and its relation to
exercise. Revision.

(e 4clu) — TR aclu?) sdaliza Cile b3

Z 319 Desert Ecology and Egyptian Fauna 4xas 438 439 jaua 43 3197

Introduction of ecology. Ecology and Ecosystem. Primary production and the
food chain. Analysis of dynamics of animal populations. Ecological cycles.
Interactions: predation, competition etc. . Revision.

(slee 4l 2 _95).153 aclu 2) odaine Clelu3

Z 320 Microtechnique ag iyl 458 3207

Introduction to microtechnique. Different types of light microscopes and their use.
Sample preparation for light microscope. (Fixation, types of fixatives, factors
affecting fixation). Sample processing (dehydration, clearing, infiltration and
embedding). Sectioning, crysectioning, introduction to microtomes, types of
microtomes. Midterm exam. Staining, common laboratory stains and their use.
Types of electron microscope, introduction to transmission and scanning electron
microscope. Transmission electron microscope, principles and capacities, sample
preparation. Transmission electron microscope imaging, applications, advantages
and disadvantages. Scanning electron microscope, principles and capacities,
sample preparation. Scanning electron microscope imaging, applications,
advantages and disadvantages. The major differences between light and electron
microscope as well as transmission and scanning electron microscope. Revision.

(e 4cla — &).Lu aclu 2 Jodalina el

Z 321 Invertebrates Physiology il B il ol g 3217

Introduction. General characteristics and examples of invertebrates. General
characteristics and examples of each phylum of invertebrates. Physiological
processes and different systems of Phylum Porifera (General Characters, Digestive
System, Mechanism of Feeding, Excretory System, Skeletal System, Respiratory
System, Reproduction and Development). Phylum Cnidaria (Feeding and
Digestion, Absorption and Excretion, nervous system, circulatory system,
Reproduction, Defense of Cnidaria). Phylum Platyhelminthes (Characteristics of
Platyhelminthes, feeding and digestion, respiration, sensation, excretion,
circulation, nervous system, Muscular system and reproduction).  Phylum




Nematoda (General characters, nutrition, digestion, respiration, circulatory system,
nervous system, excretion and reproduction). Midterm exam. Phylum Annelida
(General characters, food and digestion, absorption, respiration, sensation and
nervous system, circulation, excretion and reproduction). Phylum Arthropoda
(General characters of arthropods, Digestive System, Respiratory system and
Circulatory system).  Nervous system, Sense organs, Excretory system,
Reproduction and reproductive system of Phylum Arthropoda. Phylum Mollusca
(Characteristic Features, Octopus Habitat and Distribution, locomotion, respiration,
Circulation). Digestion, Excretion, Nervous system and Senses and Reproduction
of Phylum Mollusca. Phylum Echinodermata (Musculoskeletal system, Digestive
System, Excretion, Respiration, Water vascular system). Nervous system and
senses, Reproductive system of Phylum Echinodermata. Revision.

(e aclu] _Lﬁjhsmul ) odlina 4clu)

Forth Level
Semester 1
Z 422 Medical Entomology dnb ol jda 4227

Introduction to Medical Entomology. Insect order with medical importance.
Disease. Order Diptera Mosquitoes. Examples of Mosquitoes. Order Diptera-
Flies. Myasis. Order Dictyoptera  Cockroaches. Mid term exam. Order
Siphonaptera (Fleas). Order Anoplura ( Lice). Order Heteroptera Bugs. Order
Acarina ( Mites). Order Acarina Ticks. Revision.

(ke el — &).Lu aclu ) sdaina Glelu3

Z 423 Comparative Anatomy and Evolution skl &% g 45 4237

Introduction to Comparative Anatomy and Evolution of vertebrates. Dermal
system in lower chordates(Dermal system in fishes, Dermal system in amphibians
and reptiles and Dermal system in birds and mammals. Comparative anatomy of
the urinogenital system in vertebrates. Comparative Anatomy of the skeletal
system:

Introduction on the skeletal system in vertebrates (axial and appendicular). The
vertebral column: general structure and development. The Skull: development of
chondrocranium,

splanchnocranium, osteocranium, and dermatocranium. The skull evolutionary
trends in vertebrates: Evolution of roofing bones, the palatal complex , and the




lower jaw. Phylogeny of jaw articulation and derivatives of tetrapod- visceral
arches. Comparative anatomy of the Digestive and circulatory systems in
vertebrates. Revision.

(&muz_gﬁauz)amubu3

Z424 Developmental Biology CrsSill L ol e 4247

Cell theory and cell types and cycle. Genetic material prove, structure and
dimension. DNA packaging. DNA replication. RNA transcription. RNA
translation. Restriction digestion and recombinant DNA. DNA technology and
PCR. Gene cloning. Reproductive and therapeutic cloning. Transgenic animals.
Cell theory and cell types and cycle.

(e 4clid — s hiaclu)) sadias Glelu 3

Chem438- Spectrochemical analysis s Jaladlly il Juladl) 4384
Overview of spectroscopic theory and technique — Ultraviolet and visible
spectroscopic — Atomic absorption and emission — X-ray fluorescence

spectroscopic — Infrared spectroscopic — Applications.
(les 4clud ook aclu D) saaine e lu3

Z425 Taxidermy Aol clie jugad g haidali 4257
Introduction of Taxidermy. Crude, Rogue and Modern Taxidermy. Cryonics and
mummification. Freeze- drying method. Fish Taxidermy. Bird Taxidermy.
Revision.

(e aclu] _gpauz) sdaiza Calelu)

Z426 Biological relationships and Animal behavior &sbug 4 lsn <Be 4267
Introduction of animal relationships. Interactions between animals in communities.
The development of behavior. Stimuli and Communication. Learning and memory.
Social Organization. Revision.

(é&muz_gﬁ@MZ)amﬁbm:%

Z 429 Experimental Embryology e aial 4297

The concepts of embryology. The vertebrate models used in experimental
embryology. Techniques of Experimental Embryology. The main techniques used
in Experimental Embryology. Gametogenesis, Fertilization, Cleavage, Gastrulation
and Formation of the primary organ rudiments. Cell-autonomous (or mosaic)
development Observation of development in undisturbed embryos. Conditional (or
regulative) development Manipulation of embryos. Induction assay. Commitment
Differentiation assay Change in cellular biochemistry, structure and function.




Experimental approaches of Programmed cell death. Congenital abnormalities.
Revision.

(‘;J&A_cuz_g)a@uz)ama&_u3

Z 430 Cell Biology AlaliLa ol 5 4302

Cell structure. Plasma Membrane. Cell Cycle & Cell Division. Mitosis& Meiosis.
Biochemistry of Cells. Cytoskeleton. Midterm exam. Cellular respiration. Protein
Structure and Function. Cell Signaling. Apoptosis. Revision.
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Forth Level
Semester 2
Ch444 Carbohydrates & lipids G — <l g S 444

Carbohydrate  ,structure,function and types.Chemical compisation of
biomolecules. Important Reaction on carbohydrate. Special pathways, glycolysis,
citric acid cycle. Glycogen metabolism. Lipids structure,function and
classification. Mid-Term exam. Lipid metabolism [-oxidation of saturated and
unsaturated fatty acids. Nucleic Acid structre. DNA and RNA structre and
function. Types of RNA. Expression and transmission of genetic information.
Revision (General discussion and questions about course).
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Z428 Physiology 2 (2) >l 4287

Cell membrane and functions of cell organelle. Cell membrane protein and its
function. Cell membrane transport. Active transport and sodium, potassium pump.
Autonomic nervous system. Autonomic ganglia. Function of sympathetic and
parasympathetic nervous system.
Chemical transmission. Central nervous system. The sensory and motor functions
of central nervous system. Special senses. Endocrine system. Nerve and muscle.
Revision.
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Z431 Immunology and Molecular Biology — 4xis Laglengaslia 43l




Introduction to different components of immune system. Innate and aquired
Immunity. MHC, T- and B- cell receptors and functions. Cytokines role and
significance. Hypersensitivity, types and reactions. Autoimmune disorders.
Introduction to transcription and RNA polymerase. Transcription factors. Gene
expression control in prokaryotes. Gene expression control in eukaryotes.
Transcription and post-transcription, translation and post-translational regulation of
gene expression. Bacterial virulence factors.
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Z432 Environmental Pollution & Biological analysis
A slom Jallad g Aw Sl 4327

Introduction of ecosystem and environmental pollution. Types of pollution.
Pollution markers and factors affecting toxicity. Biological analysis. Biochemical
techniques. Electrophoresis. Enzymatic analysis. Estimation of plasmic proteins
and kidney function. Revision.
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