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-The earth as a dynamic system and its
relationship to the solar system - theories of the
origin of the earth and the universe - the
components of the earth's crust (some properties
of the crystal state - minerals - rocks) - internal
processes (structure geology and plate tectonics
- earthquakes and volcanoes) - External
processes (weathering - erosion - the geological
work of winds - the geological work of
groundwater - the geological work of running
water - seas and oceans).

-Practical: Practical study of some topics related
to the course

PP IET I
Aalall

Principles of
General Geology

GEOL
105

- Introduction - types of maps - contour maps -
topographic  phenomena - Methods of
representing the Earth's surface - Contour lines
- Transverse and longitudinal profiles -
Topographic profile - Representation of
horizontal and inclined layers - Interpretation of
topographic maps - Interpretation of geological
maps.

-Practical: Practical study of some topics related
to the course.

d8) 2 gulall Jaif Al
Laslgally
Topographic and
Geological maps

GEOL
108

-Optical mineralogy: polarizing microscope and
its preparation for work - preparing thin sections
- optical properties of minerals under polarized
and orthogonal light - optical properties of
minerals under convergent light.

Crystallography: an introduction to
crystallography, crystallographic axes,
elements of symmetry and crystal systems -
Drawing crystals and the stereographic
projection of crystal systems - Crystal systems
and their properties - Crystal clusters - Natural
properties of crystalline materials..

-Practical: Practical study of some topics related
to the course

Cleal) il s
<okl
Optical mineralogy
and
Crystallography

GEOL
132
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3| 2 | 2 | GEOL | -Rock-forming  minerals:  definition  of | _siwall &igall galaall | GEOL
132 | mineralogy - classification of minerals - internal Rock-forming 231

structure of silicate minerals - groups of silicate minerals
minerals - study of the distinctive optical
properties of the basic minerals forming igneous
rocks - the characteristic minerals of
metamorphic rocks - the group of secondary
silicate minerals - additional minerals.

-Practical: Practical study of some topics related
to the course.

2 2 |1 - Introduction to sedimentology and its A gy 53w GEOL
relationship to the different branches of geology | Sedimentary rocks 223
- classification of sedimentary rocks -
sedimentary structures - volumetric analysis of
clastic sediments - shape and surface
appearance of grains - textures of sedimentary
rocks - analysis of the results of volumetric
analysis and their applications - mineral
composition of clastic rocks, chemical and
organic - mineral, volumetric and texture
classification and measurement of porosity and
permeability for sedimentary rocks - rock
structures in which sedimentary rocks are
found.

- classification of sedimentary  rocks
petrographic characteristics and method of
formation of these rocks - field characteristics
of sedimentary rocks - classifications of
siliclastic sedimentary rocks (coarse-grained
rocks - fine-grained rocks), non-clastic
sedimentary rocks and the physical and
chemical factors that affect in their deposition
(limestone - dolomite - evaporates - iron
deposits - phosphate deposits - coal deposits -
oily mud - chert and flint rocks - sediments of
volcanic origin), petrographic characteristics of
clastic and non-clastic rocks (studying rock
texture and mineral composition) - theories
explaining the emergence of some types of
rocks. Of sedimentary rocks (evaporites -
dolomite - chemical limestone - phosphates -
chert - iron) - the economic importance of
sedimentary rocks - factors that control and
affect sediment and determine the type of
sedimentary rocks, which are (sedimentary
processes, trituration and  sedimentary
environments, tectonic situation - climate) -
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phenomena Geomorphology that is formed in
sedimentary rocks (karst phenomenon in
limestone, the phenomenon of flood fans in
clastic sediments).

-Practical: Practical study of some topics related
to the course.

-Introduction to invertebrate paleontology
(Fossilization process, suitable environments
for fossilization, classification of marine
environments based on depths and bottom
topography), how fossils are formed and
preserved and types of fossils preserving ( the
importance  of  studying  paleontology,
classification of marine organisms based on
mode of life, definitions, nomenclature and
classification of fossils, explanation of geologic
time). Systematic study of invertebrate fossil
Phyla;  Protozoa,  Cnidaria, = Mollusca
(gastropods and pelecypods). Identification and
short notes on; Class; Cephalopoda, Phylum:
Porifera (sponges), Phylum: Brachiopoda,
Phylum: Echinodermata, class: Trilobita,
Palynology, and Vertebrate Paleontology.

-Practical: Practical study of some topics
related to the course

paleontology

GEOL
213

-Introduction - Climatic data - Surface runoff -
Interpretation of hydrological data — Water flow
in channels - Hydrology of valleys - Drainage
basins - Drainage basin patterns - Drainage
basin dynamics - Morphometric analysis of
drainage basins - Drainage basin dimensions -
Morphometric coefficients of drainage basins -
drainage calculation - Control of Drainage
basins - Flood risks - Flood risk management
and methods of mitigation.

-Practical study of some topics related to the
course

Ci_pall Gl gal Jalas
Janmadl 309

Drainage basins
analysis and flood
managemen

GEOL
261

-Introduction - Water cycle - Elements of the
hydrological cycle - Precipitation and its
measurments - Evaporation - Transpiration -
Leakage and its measurements - Groundwater
origin and sources - Water-bearing formations
- Types of groundwater aquifers - Porosity and
Permeability - Permeability measurment —
Groundwater zones in soil- Groundwater flow

ad gal) slual) o)

Groundwater
Basics

GEOL
263
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— Darcy law- hydraulic characteristics of
groundwater aquifers — Pumping tests in
different types of aquifers - types of wells —
water springs.

- Practical lab work: Practical study of some
topics related to the course

312 ]2 - | Introduction - Types of groundwater wells - Y s gk GEOL
Different factors for choosing well locations - Well drilling 265
Well drilling techniques - Drilling steps - methods
Drilling fluid - Drilling tools - Post-drilling
stages — well development - Well casing — well
testing
- Practical lab work: Practical study of some
topics related to the course

3| 2 | 2 | GEOL | -Igneous rocks: Introduction- Rock forming | 1 4saiagds i jsia | GEOL

231 | minerals-Sites of magma generation-Forms of Igneous and 234
volcanic and plutonic rocks-Textures of | Metamorphic rocks
volcanic and plutonic rocks. 1
-Metamorphic  rocks: Introduction-From
diagnosis to metamorphism- Factors of
metamorphism- Depth zones and
metamorphism- Kinds of metamorphism-

Metamorphic minerals- Textures of
metamorphic rocks- Metasomatism

-Practical studies: study of mineralogical
composition and textures of Igneous and
metamorphic rocks.

31212 - -Field geology: the most important field work | 4sbuay 438 La glesa | GEOL
methods of observation, collection and analysis dlia iy 3 272
of field data and the principles of processing - Field geology,
field characteristics of rocks, sampling and how surveying

to measure a geological sector and identify
stratigraphic boundaries - field methods and
relationships - how to describe and identify
rocks - identify morphological features- field
relations- collecting samples - methods of
reading maps and aerial photographs and their
uses- methods of drawing maps - write the
geological  report -exercises  describing
geological maps of selected areas in Egypt.

surveying: introduction to surveying -
surveying units and devices - chain surveying
and offsets — area calculation — map scales -

and Field training
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compass surveying- defining directions and
deviations, measuring distances and angles,
azimuth and bearing- traverse calculation-
correction errors, orientation and curvature -
drawing polygons and their corrections -
leveling and the use of modern surveying
equipment applications (total station) in raising
areas- methods of calculation of reduced level-
volume calculations - cadastral maps and
calculating the quantities of excavations and
fillings.

-Field training: a field trip to a selected desert
area in Egypt (Sinai, Red Sea Mountains, or the
Western Desert) or a two-day trip to the areas
east and west of Sohag and the Nile Valley.

Field studies include identifying rock types,
stratigraphic units, and different geological
structures, collecting rock samples, and fossils -
laboratory studies that include a description of
the collected minerals, rocks, and fossils.

- Practical lab work: Practical study of some
topics related to the course

-Electrical methods: Electrical properties of
minerals and rocks - Different electrical
methods Interpretation of electrical data - Types
of electrode array - Different applications of the
resistivity method and its advantages and
disadvantages - The use of the Schlumberger
method in VES - The method of Wenner and
Pole-Dipole in engineering consultations, in
groundwater Caves detection and mapping of
faults, fractures - Determining the depth of the
bedrock - Laboratory measurements using the
electrical methods - Types of rocks and their
different resistivity - Self-Potential method -
Resistivity methods using direct current -
Methods of ground electric current.

-Gravitational methods: An introduction to
gravity methods -Basic  concepts  of
gravitational methods, gravitational force-
Earth's mass, density, gravitational potential,
geoids - Units of gravitational acceleration, and
rock density- Gravimetry, absolute
measurements - Pendulum and free fall, relative
measurements - Gravity scales are stable and
unstable- Corrections Type: Free Air, Bouguer,
Topographic, Latitude, Tides, Air Pressure,

ERC L PR IEVIAURT PYEN
Electrical and
Gravitational

geophysics

GEOL
254
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Correspondence and Effective Drift- Gravity
data interpretation, gravity fuzziness, regional
and residual anomaly separation and filtering
techniques, and frequency band filtering -
Calculation of gravitational anomalies for
simple-shaped  bodies, depth estimation
methods (forward and reverse modeling)-
Gravity applications and some case studies of
gravimetric.

-Practical: Practical study of some topics
related to the course

-Introduction to  geographic  information
systems - components of a geographic
information system - types of spatial data -
sources and collection of spatial data -
geographic coordinate systems - types of
projection - spatial data entry - spatial data
processing - spatial analysis tools - spatial data
layout.

-Practical lab work: Practical study of some
topics related to the course.

il plaal) ahi Slaila)
bl ol
Principles of GIS

GEOL
242

GEOL
213

-An introduction and Historical notes on
Stratigraphy, methods for determining the
history of the earth, relative history and basic
principles of  Stratigraphy, Criteria for
distinguishing top and bottom of Sedimentary
beds,  Stratigraphic  classification  and
Stratigraphic Units (Lithostratigraphic,
Biostratigraphic, and  Chronostratigraphic
Units), Stratigraphic Procedures (Outcrops
Procedures, and Subsurface Procedures),
stratigraphic relationships (vertical and lateral
relationships among Lithesomes (Sedimentary
bodies),  Unconformable  Surfaces and
evidences of their recognition, progressive and
regressive overlays (Onlap, Overlap, and
Offlap), and Correlation.

-Practical study: Practical study of some topics
related to the course

i
Stratigraphy

GEOL
216

2| 2 1
2| 2 1
2| 2 1

GEOL
265

-Determining well drilling sites - Technical
specifications  for wells -  Technical
specifications for pumps - Well casing -
Determining well depth - Determining well
diameter - Well specifications - Types of pipes
and filters - Well maintenance - Well erosion -

Liibua g JLY azanal

Well design and
maintenance

GEOL
262
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Well treatment and repair - Well monitoring and
maintenance - Well discharge rates -
Productivity Wells - sterilization of wells.

- Practical lab work: Practical study of some
topics related to the course

GEOL
263

-Groundwater flow in the aquifers - Equations
of groundwater flow in confined aquifers -
Equations of groundwater flow in unconfined
aquifers - pumping tests and aquifer
characteristics - pumping tests in unconfined
aquifer - pumping tests in confined aquifer -
Analysis and interpretation of pumping data —
well safe yield — Tracer tests - Determining the
velocity and directions of groundwater flow.

- Practical lab work: Practical study of some
topics related to the course

laall (s S0

4 5al)

Groundwater flow

GEOL
361

-Subsurface geology: Sources of subsurface
data - The role of subsurface geology in
mining and exploration for oil and gas and
construction operations- Constructed of the
subsurface maps and methods of interpretation.

Well logs: Types of well logs and their
interpretations (electrical - X-rays - etc...)-
Applications of well logs in subsurface
exploration.

-Practical: Practical study of some topics
related to the course

b e g

Sub-surface
Geology and well

logging

GEOL
353

GEOL
242

-Geostatistical Analyst - Spatial analysis and
spatial data analysis - Spatial relationships -
Spatial statistical analysis tools - Geospatial
distribution of data - Statistical databases -
Spatial analysis of hydrogeological data -
Pattern analysis - Spatial relationship analysis -
Spatial data distribution models - User interface
in the extension of the statistical analyzer In GIS
- statistical tools - spatial processing and
analysis of hydrogeological data

- Practical lab work: Practical study of some
topics related to the course

slaaly ilSa il
Cilaglall alii aladiuly
EER

and
analysis

Spatial
statistical
using GIS

GEOL
341

GEOL
263

-Introduction - Methods of collecting water
samples - Methods of chemical analysis of
water - Methods of representing water samples
- Physical properties of water - Chemical
properties of water - Major and minor elements

slaasS g g 02

Cary o

Hydrogeochemistry

GEOL
363
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- Heavy metals - Hydrochemical classification
of groundwater - Determining the origin of
groundwater — Rock-water interaction -
Hydrogeochemical processes in the aquifers-
Hydrochemical parameters of groundwater -
Statistical analysis and interpretation of
hydrochemical data.

-Practical: practical study for different topics
related to the cours.

-Introduction - petrophysical properties -

Porosity- water saturation - fluid distribution-
wettability- capillary pressure- lithology and
porosity logs- archie's equation-Pressure
gradient for fluid determination -Petrophysical
data integration

-Practical lab work: Practical study of some
topics related to the course.

Al g £l 3 9t
<l Al

Petrophysics and
reservoir
evaluation

GEOL
858

-Mineral Exploration: Different methods of of
geochemical and geophysical prospecting for
mineral resources.

-Geochemistry: Introduction to geochemistry -
the Earth's Origin - the earth crust divisions and
its chemical composition - the geochemical
classification of chemical elements - the origin
of the chemical elements - the geochemistry of
igneous and metamorphic rocks and their
applications - the behavior of trace and rare
earth elements in igneous rocks - chemical
weathering in near-surface environment - the
geochemistry of sedimentary rocks — air
geochemistry - biosphere and hydrosphere
geochemistry - environmental and applied
geochemistry - methods of chemical analysis of
various geological materials.

-Practical lab work: Practical study of some
topics related to the course

(iira CildSTi)
slasS gia g
Mineral

Exploration and

Geochemistry

GEOL
331

-Introduction - geomorphological phenomena -
river geomorphological cycle - types of
weathering - river erosion - air erosion - internal
processes affecting the surface of the earth's
crust - earthquakes and volacnics- tectonic
processes, karst melting, landslides - movement
of rock materials On the mountain slopes) - the
geomorphology of the Egyptian lands

2 L sl b ) e g
G 1 il g

Geomorphology
and sedimentary
environments

GEOL
325
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Sedimentary facies and ancient sedimentary
environment - Different surface and subsurface
methods to identify ancient environments -
Physical and chemical factors affecting the
distribution of lithographic and sedimentary
environments - Classification of ancient
sedimentary environments and study of their
general characteristics - Study of models of
ancient sedimentary environments in Egypt -
Analysis of facies and sedimentary
environments and their use in understanding
sequential stratigraphy.

-Practical: Practical study of some topics related
to the course

-Introduction — definition of water streams-
types of surface water straeams — water Basins-
Velocity and flow of water streams — surface-
groundwater relationship —  Precipitation
systems as the main forcing of runoff and
stream flow - The watershed as an integrative
hydrological system - Stream flow and floods -
Extreme events - rain and floods - Hydrological
measurements of waterstreams - Trace
measurements - Hydrographical measurements
of water streams - Hydrological data analysis -
Dams - Nile Valley Basin.

-Practical: practical study for different topics
related to the cours.

doadaid) slial)

Surface water
hydrology

GEOL
367

-Structure geology:-Introduction to structural
geology- Primary structures- Secondary
structures- Folds and folding- geometric
classification of folds- folding mechanism and
folds classification according to the origin-
joints and their classification and tectonic
origin-faults and faulting process- geometric
classification of faults-faults zones properties-
faults systems- faults classification according to
origin.

-Structure analysis : Introduction- different
types of structures- stereographic projection of
different structures( planes- planes
intersections- folds projections-analysis of
foliation elements- structural planning and
representations- rose diagrams)

-Practical: practical study for different topics
related to the cours.

Salai g 4 5 Lin gl g
S A

Structure geology
and Structure
analysis

GEOL
342
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-Introduction - water sources pollution- natural
pollution - Industrial pollution - Chemical
pollution - Sanitation — anthropogenic
pollution-  Agricultural pollutants - Qil
pollutants - Classification of pollution sources -
Measures to reduce pollution of water sources -
sea water intrusion - Pollution of aquifers -
Water pollution measurement tests - Methods
Treating water pollution.

bl,.\.d\ JJDAA & 3.‘3

water resources
pollution

GEOL
261

-Introduction - Water Harvesting - Water
Harvesting Methods - Household Water
Harvesting Methods - Local Water Harvesting
Methods - Fog Harvesting - Rain Harvesting -
Torrent Harvesting - Cloud Seedling - Artificial
Lakes — Dams - Water Collection Basins —
backwater - Eddy Basins Artificial water
Recharge - water Injection - water Banking.

oY) olia dlaa
Jdgaedl g

Water Harvesting
and Floods

GEOL
366

-Introduction - field tools and equipments -
Methods of measuring hydrogeological data,
climatic data - rainfall data. drainage of
waterways and valleys - piezometers - water
levels measurments - water flow measurements-
velocity in water channels - collecting water
samples from waterways and wells - leakage
tests - direction determination Groundwater
flow - determining the hydraulic gradient of
groundwater aquifers - pumping tests -
measuring the behavior of wells -
photographing and field documentation.

-Practical: Practical study of some topics related
to the course

o 4lial) gkl
L ol g g o)

Field Hydrogeology

GEOL
368

-Seismic geophysics and magnetism- Types of
seismic waves- Elastic properties of solid
materials - Propagation properties of pressure
and shear waves - Absorption of seismic waves
in earth materials - Seismic recording devices -
Ground geophone - similar recording - digital
recording equipment - other field devices -
Seismic exploration by refraction - wave paths
and time relations- Distance to horizontal layers
- inclined layers with distinct velocities -
Refraction recording through a fault -
Refraction processes in the field -Direct
detection of liquids by seismic reflection-
Seismic reflection survey- Basic principles of
seismic reflection - 2D and 3D survey methods

4 ja 1 5b g
Lpnhalina g

Seismic and
Magnetic
Geophysics

GEOL
356
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- Methods of obtaining seismic information-
Seismic treatment methods (pre-treatment and
fixed and variable corrections) - Velocity
analysis - Data filtering methods- Seismic data
comparison with wells and probes - Audio
records and density records-  Seismic
interpretations  Applications of reflective
seismic methods on land and at sea.

Instruments used in magnetic measurements-
Magnetic survey methods on land, sea and
airborne- Interpretation of magnetic data
Quialitative interpretation of magnetic data-
General considerations in magnetic
interpretation- Measurement and correction of
magnetic data- Terrestrial magnetism and its
change with time- Introduction to the
interpretation of magnetic data - Magnetic
susceptibility of rocks - Magnetic effects from
buried magnetic objects

-Practical: Practical study of some topics related
to the course

GEOL
213

- Historical geology: The origins and history of
the earth-the geological time scale-Methods for
determining the age of Earth- The mechanics of
biological, physical, and climatic changes
across geological times - the component
geological periods and significant geological
events-the kind of life characteristic of each
geological epoch-the evolution of life on Earth-
a general debate on the origins of life.

-Introduction to paleoecology- The relationship
of economic sedimentation and ecology-
Environment types and the elements that control
them-Information ~ from modern life-
Exemplifications of monotonous systems-The
habits in which certain extinct animals lived-
The relationship between different organisms-
Traces of fossils or evidence caused by animals
(when the animal is still in or over the location)-
during food through the sediments- for
habitation (prints, tracks, burrows, borings,
eggs, and excrements).

-Practical: practical study for different topics
related to the cours

Cuj*‘ el

(35.1.4\ s

L ddy lbagles | GEOL
o 316

Historical geology
and paleoecology
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-Petroleum geology - Petroleum and gas
exploration - composition and presence of
hydrocarbons - Origin of petroleum - Source
rocks -Reservoir rocks - Barrier rocks -
Geological, geophysical, subsurface and
geochemical methods of petroleum exploration
-Drilling methods and well records -Surface
and subsurface mapping -Principles Petroleum
Engineering -Economics of Exploration and
Field Development -Oil Transportation and
Marketing.

-Practical: Practical study of some topics related
to the course

Josid Lia gl g

Petroleum Geology

GEOL
254

-Geophysical methods for  groundwater
exploration - Electrical methods - Magnetic
methods -  Gravitational  method -
Electromagnetic method - Determining the
locations and depths of wells - Determining
water salinity - Georadar - Applications of
georadar in detecting groundwater

Practical: Practical study of some topics related
to the course

4d gal) slial) il
I gaad) il o

Groundwater
Exploration and
Geo-Radar
applications

GEOL
358

GEOL
362

-Introduction - Water pollution problems -
Benefits of water treatment - Water treatment
stages (sedimentation process - Coagulation
process - Carbonation process - Filtering and
preciptation process - Disinfection and
sterilization process) - Solar water purification -
Traditional methods of water purification —
Riverbed filtration technique- Modern methods
of water purification (ozone gas - radiation
ultraviolet - ultrasound) - the concept of water
desalination - water desalination by distillation
methods - desalination using membrane
methods (reverse electrodialysis - reverse
osmosis - desalination by crystallization or
freezing).

-Practical: practical study of some topics related
to the course

ddad g dallaa 9 485
sleall
Water purification,
treatment and
desalination

GEOL
461

-Fundamentals of remote sensing-
electromagnetic spectrum —optical properties of
satellite images-scanning methods- spectrum
sources- different bands of electromagnetic
spectrum-  satellites-  satellite  images

By (e Jladii)

Remote Sensing

GEOL
441
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resolutions-  remote  sensing  computer
programmers- download satellite images-
satellite images processing- satellite images
enhancement-images classification-remote
sensing evidences- remote sensing applications
in geology, hydrogeology and environment.

-Practical: practical study of some topics related
to the course

2| - | 2 |GEOL
263

Introduction - Water resources in Egypt -River
Nile- Groundwater Aquifer in the Nile Valley -
Groundwater Aquifer in the Eastern Desert -
Groundwater Aquifer in the Western Desert -
Groundwater Aquifer in the Delta -
Groundwater Aquifer in Sinai - Coastal aquifers
- Water resource problems in Egypt - Water
resource management in Egypt.

s dea gl gan 9 )0

Hydrogeology of
Egypt

GEOL
463

The student receives lectures and training
approved by the department in one of the
department’s specialized fields - The student
conducts a laboratory or field study in a
governmental agency or private sector through
which he/she presents results related to the
subject of training - The student writes a
detailed scientific report on his studies, training
and research results and presents it in a seminar
or presentation A committee evaluates the field
training program for the student.

e gl Aadad cuy xS

Practical or field
training

GEOL
400

3| 2 | 2 |GEOL
216

-Concepts and basics of sequence and seismic
stratigraphy in petroleum exploration and
production - Seismic methods used in
stratigraphic studies and their different data
properties - seismic and sedimentary sequence -
Seismic facies and their types - Factors affecting
stratification and seismic sequences of
sedimentary sequences (eostatic changes of sea
level, tectonic processes, change in the base
level of the sedimentation basin, sequence
boundaries, seismic profiles, supply of
sediments as well as paleoclimatic changes
excavated valleys, and slope fans) - A study of
stratigraphic and seismic examples of
sedimentary sequences in selected sedimentary
basins in Egypt - analysis of sedimentary basins
- Division of sedimentation basins in light of the
theory of tectonic plates - their origin,

Jilad g Al dih
o
Sequence

stratigraphy and
basin analysis

GEOL
425
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components and development, methods of
analyzing sedimentation basins  and
sedimentary processes on the basis of (sediment
quality - basin geometry - classification of
sedimentation environments - sedimentation
mechanisms in basins - stratigraphic analysis
and facies analysis) - economic applications of
sedimentatary basin analysis- A examples of
sedimentary sequences in selected sedimentary
basins in Egypt (Red Sea Basin, Wadi Qena,
Bahariya Oasis).

-Practical: practical study of some topics related
to the course

GEOL
231

Introduction to Economic geology -
Characteristics and types of mineral deposits -
Characterization of mineral deposits -: a)
magmatic mineral deposits, b) hydrothermal
solution deposits, c¢) thermal contact ores, d)
sedimentary ores - distinctive characteristics of
mineral deposits, their origin, types and
distinctive evidence to identify them - The
economic importance of the economic mineral
deposits — Locations and economic importance
of mineral deposits in Egypt.

-Practical: practical study of some topics related
to the course

Aokt L ol s
Economic geology

GEOL
435

GEOL
263

Introduction - The concept of integrated water
resources management - Evaluation of water
resources - surface  water-groundwater
relationship - Water basins - Challenges facing
water resources - Water users - Water
consumption - Estimating water consumption
for different uses - Water demand - Monitoring
water resources - Management practices Water
Resources - Studies and Applications in Water
Resources Management.

i.gw\ ..UUAS\ 504l

Water resources
management

GEOL
467

GEOL
263

Introduction - Water scarcity - Causes of water
scarcity - Water security - The relationship
between water scarcity and water security -
Water resources crisis - Water scarcity solutions
- Case study: Water scarcity and water security
at the local and international levels.

Al ) g olsall 3y

Water scarcity and
water security

GEOL
469
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GEOL
263

Introduction — Groundwater recharge -
Improving well performance -  Well
development - Developing wells - Testing
groundwater well performance - water wells
corrosion- Well pollution - Water leakage from
the well - Well dryness - Protecting the head of
the groundwater well - Maintenance of
groundwater wells - How to protect wells from
Pollution - disinfection and sterilization of
water wells - monitoring and follow-up of well
performance - well treatment.

sbaal) LT dalaiea) g Asali
4l
Development and

sustainability of
groundwater wells

-Phanerozoic: Geomorphology of Egypt -
tectonic framework- A detailed study of the
geological succession in Egypt- regional
distribution, sedimentary paleoenvironment-
regional distribution- paleoenvironment of
sedimentary -lithostratigraphy and
biostratigraphy of early Paleozoic rocks- late
Paleozoic rocks- Triassic age- Jurassic age-
Cretaceous age- The contact between the
Cenozoic and Mesozoic-Paleocene age-Eocene
age-Oligocene age-Miocene age-Pliocene age-
quaternary period- A comprehensive study of
the geology of different regions such as the
Western Desert, Nile Valley, Eastern Desert,
Red Sea, Gulf of Suez, and Sinai.

Basement complex rocks: Definition- ages and
mapping of Egyptian basement complex rocks-
Stratigraphical classification and geological
history of Egyptian basement complex rocks-
Structural classification of Egyptian basement
complex rocks- Pan-African-General
description of the basement complex rocks -
Volcanicity during Phanerozoic.

-Practical: practical study of some topics related
to the course

BY-VR ICITIN
J55ay (s 559 -\l)
(38a)) 52l

Geology of Egypt
(Phanerozoic and
Basement complex)

GEOL
436

GEOL
263

-Introduction - Hydrogeological data entry and
calculations in Office software packages -
Hydrogeological data entry and calculations in
Office software packages using GIS systems -
Creating hydrogeological databases - ArcTool
Box package - Determining land uses using
remote sensing applications - Mapping
programs and hydrogeological sectors - Well
design programs - pumping test programs -

oluall L 5l 9>

Computer
applications in
hydrogeology

GEOL
468
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hydrochemical data representation programs —
new realesed softwares.

-Practical: Practical study of some topics related
to the course.

GEOL
263

Introduction - International standards for water
quality - Egyptian standards for water quality -
Evaluation of water quality for drinking
purposes - Evaluation of water quality for
domestic purposes - Evaluation of water quality
for agricultural purposes - Evaluation of water
quality for farm animals and domestic birds -
Evaluation of water quality for industrial
purposes - Study of water quality in selected
areas.

-Practical: practical study for different topics
related to the cours

oliall B g anill

Water quality
assessment

GEOL
465

Searching for information in different
repositories and scientific journals - designing
and implementing practical experiments -
Analyzing results - writing scientific reports.

&A&\Jgiduigjﬂu

Essay and
Research project

GEOL
405

GEOL
362

-Introduction - Health standards for drinking
water - Pathogenic water pollutants - Sources of
heavy elements in water - Diseases caused by
water - Health effects of heavy metals in water
- Health effects of residual chlorine in water -
Health effects of fluoride in water - Health
effects of Nitrate in water - Health effects of
zinc and iron in water - Effects Health effects of
mercury and arsenic in water - health effects of
lead and cadmium in water - health effects of
nitrates in water - health effects of selenium in
water - health effects of radioactive elements in
water - alkaline and acidic water - Mineral water
-purified water- spring water and its therapeutic
uses.

Ll Lia ol g g g

Medical
Hydrogeology

GEOL
462

GEOL
361

Introduction - Darcy's Law - Flow Networks -
Flow Equations in Aquifers - Flow in
homogenous and heterogenous media- -
Numerical Modeling — Modeling Purpose and
Conceptual Model -Model Dimensionality and
Setting Boundaries- Spatial Discretization and
Parameter Assignment - Steady-State and
Transient Simulations - Particle Tracking -
Model Calibration- Forecasting and Uncertainty

48 gal) sliall dadal

Groundwater
Modeling

GEOL
402
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Analysis- — Model output — Model accuracy
testing — Post tests — Model results uses — Water
budget — Prediction.

-Practical: practical study for different topics
related to the cours

GEOL
223

-Engineering Geology: Introduction — Scopes of
engineering geology and its interesting fields -
Impotrance of engineering geology
considerations - Types and uses of geological
mapping in engineering geology — Solil
description and soil classification systems —
Rock masse classification — Problematic soils
and their treatments as well rock slopes
stabilizations.

-Rock Mechanics: Rock mechanics definition-
Engineering properties of rock masses - Field
investigations and laboratory measurements of
mechanical properties of rock masses- Types of
rock masses classifications.

-Practical: Field inevestigation and laboratory

measurements of some practical topics that
related to this course

doria L ol g
S5l ilSa g

Engineering Geology
and Rock Mechanics

GEOL
472

-Introduction - types of factors affecting the
earth's shape (internal and external process) -
classification of geological and environmental
hazards - landslides — mas wasting and slope
safety factor - earthquakes — volcanic activity -
torrents and floods — tsunami -tidal waves-
coastal process - soil erosion - sand dunes and
desertification- beach hazards - dune
stabilization methods - land subsidence -
strategic planning to reduce geological and
environmental risks.

L g dn gl Jblda

Geological and
Environmental
hazards

GEOL
474
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e
31 2 2 - Calculus: real functions in one variable - | 4ale cbaly | MATH 101
Limits and continuity - derivation - methods General
of derivation - applications on derivation - | Mathematics
Taylor series, Maclaurin - indefinite and
definite integration and integrability -
straight line - conic sections - Parabola-
ellipse- hyperbola.
Practical: Practical study of some topics
related to the course
31 22| 2 Introduction to computers - classification and | qulall clbulul | MATH152
uses of computers - computer components - | Computer
numerical systems - introduction to networks | Fundamentals
and the Internet- problem  solving:
operating - algorithms and flowcharts
systems: windows, the use of writing
software (Word), data sheets and analysis
.(Excel and its applications)
Practical: Practical study of some topics
related to the course
Ll acd -2
31 -/3 2 - Physics and measurements: units and | (1) 4 sbjé | PHYS100

dimensional analysis.

Vectors: scalar quantity and vector quantity,
some properties of vectors, components of
vector and unit vectors.

Motion in  two dimensions: two-
dimensional motion  with  constant
acceleration, uniform circular motion,
Tangential and Radial Acceleration, Relative
Velocity and Relative, Acceleration,

The laws of motion: Newtons’ laws, Some
Applications of Newton’s Laws, Forces of
Friction.

General
Physics (1)

50



Sohag University

Faculty of Science

Work and energy: Work Done by a constant
and varying force, kinetic energy and the
work—kinetic energy theorem, power,
potential  energy,  conservative  and
nonconservative forces

Elasticity: elastic properties of solids,
Modulus of elasticity (Young’s Modulus,
Shear Modulus, Bulk Modulus)

Flowed mechanics: pressure, variation of
pressure with depth, buoyant forces and
Archimedes’s principle, continuity equation,
Bernoulli’s equation and its applications.
Heat: The Celsius, Fahrenheit, and kelvin
temperature scales, Thermal expansion of
solids and liquids, Specific Heat and
Calorimetry, Latent Heat.

3| -/3 | 2 | PHYS100 | Electric field: Coulomb’s Law, the electric (2) isls sbpd PHYS105
field for various geometrical shapes, Motion
of a Charged Particle in a Uniform Electric
Field General
Gauss’s Law: Electric flux, Gauss’s law, | Physics (2)
applications of Gauss’s law

Electric potential: Electric Potential and
Potential Difference, relation between
potential difference and electric field, electric
potential and potential energy

Capacitance and Dielectrics: Calculating
Capacitance for various geometrical shapes,
Combinations of Capacitors, Energy Stored
in a Charged Capacitor, Capacitors with
Dielectrics

Current and Resistance: Electric Current,
electrical conductivity, Resistance and
Temperature, electric power.
Direct-Current Circuits: Electromotive
Force, Resistors in Series and Parallel,
Kirchhoff’s Rules, R-C circuit

Magnetic Fields: Magnetic field and
magnetic force, Magnetic Force Acting on a
Current-Carrying Conductor, Motion of a
Charged Particle in a Uniform Magnetic
Field and some applications. Classification
of Magnetic Substances; Ferromagnetism,
Paramagnetism, Antiferromagnetism,
Diamagnetism, Ferrimagnetism.

o1
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(A) Atoms. molecules and ions — atomic
structure — atomic spectra — electronic
orbitals — quantum numbers — quantum
energy of atomic levels — periodic table and
its properties — chemical bonds — valence
theory — Lewis structures - exceptions to the
octet rule — dipole moment — hybridization
theory and hybridized orbitals — molecular
geometry — The linear combination of atomic
orbitals.

(B) Principals of qualitative analysis —
solubility and solubility product — bases of
separation and identification of acidic
radicals - bases of separation and
identification of basic radicals.

(C) Introduction of organic chemistry —
bonds in organic compounds — hybridization
in carbon compounds — physical properties,
nomenclature, preparation and reactions of
alkanes, alkenes, alkynes, saturated and
unsaturated hydrocarbons.

Practicl: Experiments related to the course

@ dale glass
General
Chemistry (1)

CHEM100

CHEM100

(A) Measurement units, SI units and
significant numbers — laws of gases —
density, molar mass and partial pressure of
gases — physical properties of liquids — phase
changes — vapor pressure — crystalline and
non-crystalline materials — nanomaterials —
colloids — introduction of electrochemistry
and chemical thermodynamic — efficiency
and chemical equilibrium —ionic equilibrium
— exothermic and endothermic processes —
heat of reaction.

(B) Basics and principles of volumetric
analysis — reactions of acids and bases —
redox reaction — oxidation numbers — balance
of equations — units of concentration.

Practicl :Experiments related to the course

(2) e plas
General
Chemistry (2)

CHEM105
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2 3 Plant cell structure- systematics and BMIC101

characteristics of viruses, bacteria, fungi ple cild
and algae- characteristics of mosses, ferns, | General Botany
gymnosperms and angiosperms-structure
and function of different types of plant
tissues.

2 2 Introduction - Microorganisms found in BMIC 363
water and desises they cause - Water Jaladl)
sampling methods for microbial analysis - |sksall (o ol g2 5 Ssall
Bacterial analysis and evidences of | Microbiological
bacterial contamination - analysis and | water analysis
counting of algae in water - A summary on
water born viruses - Evaluation of the
danger caused by water boorn pathogens -
A summary on methods to control water
born pathogens.
Practical: Practical study of some subjects
related to the course

Olgpall ale acd 5

21 -2 Theoretical: ale Ol g ZOOL102
An introduction to animal taxonomy - General
systematic and scientific nomenclature for Zoology

some animal  groups-  systematic
methodology for animal kingdom-
principals of cell biology - animal cell
structure - types of animal tissues
(Epithelial, connective, muscular and
nervous tissues).

Practical: Practical study of some topics
related to the course
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PHYS105

Energy fundamentals, Fossil fuels,
Renewable energy Part-l: Solar
radiation and solar energy (thermal,
photovoltaics and electrochemicals),
Renewable energy Part-II:
Alternatives  (hydropower,  wind
power, ocean thermal energy
conversion, biomass, geothermal
energy, tidal & wave energy), Energy
conservation & storage, Energy and
transportation.
Modern understanding of astronomy,
Solar system, Cosmic distance
measurement, Astronomy in Islamic
civilization, Telescopes, Kepler's
laws, Earth and moon Planetary
planets, Planetary planets, Asteroids
and comets Solar system, Genesis
Suns: virtual destiny and absolute
destiny, color guide, star dimensions
Star velocities

£l 38 g Basacial) 48Ual|
<laly

Renewable Energy

and Astrophysics

PHYS315

CHEM100

(A) Chemistry of petroleum and
petrochemicals: Theories of
petroleum formation — methods of
separating petroleum contents -
petroleum composition — various
conversion operations in oil refining -
methods of treating petroleum
products — some petrochemicals and
their applications.

(B) Chromatography: Adsorption —
distribution — ionic exchange -
separation.

Experiments related to the course

doidl sl
Bl silag Sy

Chemistry of
petroleum and
chromatography

CHEM315

CHEM105

Volumetric ~ analysis reactions
(neutralization titrations - redox
titration - precipitation titrations -
complexometric titrations) -

Ml Abdat sl
L sl onadl

Analytical chemistry
of geology students

CHEM342
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Gravimetric analysis methods -
Analysis methods using visible,
ultraviolet and infrared absorption
spectra - Electrolysis methods
(conductivity, potentiometry,
polarography, and amperometry) -
Chemical separation methods -
Electrophoresis - X-ray analysis and
gas chromatography coupled with
mass spectrometry - inductively
coupled plasma (ICP) technology.

Experiments related to the course

CHEM100

(A) General properties of main
groups (S and P groups) — chemistry
of some important main-groups
elements and their applications.

(B) General properties of transition
elements - chemistry of some
important transition elements and
their applications.

(C) General properties of lanthanides
and actinides - chemistry of some
lanthanides and actinides elements.
(D) Coordination compounds and
double salts — Werner's theory —
nomenclature -  structural form -
symmetry - applications - the
symmetrical polymerization -
valence bond theory — crystal field
theory — molecular orbital theory —
Jahn-Teller effect — stability of
complexes.

Experiments related to the course.

Lgae b slias
Inorganic chemistry

CHEM323
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