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R, SAS, SPSS, MINITAB, ...
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Spectrum Lamps with Housing, Power Supplies, Trans formers,
Benches with Clamps, Lenses, Adjustable Slits, Spectrometer —
Goniometer, Balmer Lamps with its Power Supply Units, Fine Beam
Tube, Helmholtz Coils with Holder and Measuring Device, Source of
Magnetic Field, Millikan Apparatus, Kerr Cell, Polirizing Filters, Prism
—Table, Translucent Screen, Seamen-Effect Apparatus Franct-Hertz-
Apparatus, Photocell with compact Arrangement for Determining,
Plande’s Constant, X-Ray Tube and X-Ray Apparatus, P-Ray
Spectrometer, Ray Spectrometer, Channel analyzer, Radiation
Sources, Detectors, Counters, Hall-effect Apparatus, Photo-Cells,
Connecting Leads, Multimeters
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Anaesthesia, Temperature control system, blood pressure

measurement, thermometers, ventillators, Impactors, ....
Teaching Force Transducers: (0-50g), (0-5009)

Animal Nerve Stimulating Electrode

Nerve Chamber (no cables)

Shielded Lead Wires (5 Micro-Hooks, 25cm)

Stimulator Cable (BNC to Micro-Hooks, 1.5m)

Differential Pod Input Cable (DIN to Micro-Hooks, 1.5m)

Muscle Holder

Manipulator with Stand
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The necessary instruments for a plant physiology lab are: Oven, Incubator, Scale,

Portable Thermometer, Portable Chlorophyll meter, Leaf area meter, Portable
Fluorometer, Photosynthesis meter, Sun-scan system, Spectrophotometer.
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Binocular Light ) aall Lg g_a\).f.is,d\} Allall slae ) Jazy Al daen 43 g jalas
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(» 2500°)

Microbiology equipment and material include: Analytical Balance, Autoclave,
Bunsen burner, Centrifuge, Colony Counter, Deep Freezer, Homogenizer, Hot
plate, Hot air oven, Incubator, Laminar Air Flow/ Laminar Hood, Magnetic Stirrer,
pH Meter, Spectrophotometer, Vortex Mixture, Water Bath, Water Distiller, slides,
test tubes, petri dishes, growth mediums, both solid and liquid, inoculation loops,
pipettes and tips, incubators, autoclaves, and laminar flow hoods.
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«Hot plate + Magnetic Stirrer « meters<pH meters «spectrophotometer
Distillation hasi s 5 ¢3 )30l 8 33 4+ <l jlall Jadld 4y yde G dan )l 880 () ge
.Unit

Refrigerator (4 degrees Celsius), Freezer (-20 degrees Celsius to -80
degrees Celsius), Vortex Mixer, Centrifuge (refrigerated centrifuge
with a minimum of 5000 rpm and non-refrigerated centrifuge
depending on the temperature needed), Thermal Cycler,
Spectrophotometer, DNA Sequencer, Microscope, Electrophoresis
System, Autoclave, Incubator, pH Meter, Microtome, Water Bath, Gel

Imaging System
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Theoretical fiel

ds of Ohligatory Basic

Cognitive
Domains

Competencies

Knowledge

Skill

Attitude

Learning Outcomes

1. Probability which

includes:

- Probability
Theory

- Applied
Probability

- Stochastic
Processes

1. Knowledge of
fundamental probability
concepts.

2. Knowledge of the
concepts of random
variables and probability
distributions.

3. Knowledge of the

important probability
distributions used
statistical inference.

1.Develop the skill of
communication and
participatory work.

2. The skill of sound thinking
and constructive
comparison.

3. Skill of using basic
probability rules and models.

4.Develop practicing
applications and problems
related to probability.

1. Feel the importance of
probability as a basis for
statistics.

2. Discuss different
applications of probability
in different disciplines.

. Ability to understand basics and rules of probability rules
. Being able to understand random variables, probability

distributions, and cumulative distribution function

. Being able to understand joint distributions
. Ability to understand independence of random

variables and covariance function

. Ability to interpret central limit theorem and

weak law of large numbers

. Ability to understand sampling distributions and its relation

to statistical inference

. Ability to know distributions related to normal

distribution: t, chi square, and F distributions

. Develop the skill of communication and joint work
. Realize the importance of probability and awareness of its

importance as a basis for statistics

2. Mathematical
Statistics which
includes:

- Mathematical
Statistics

- Nonparametric
Statistics

1. Knowledge the concept
of estimation and its
importance.

2. Knowledge the concept

of sampling distributions
and relate them to
estimation.

3. Knowledge the basic

concepts of hypothesis
testing.

4. Knowledge of parametric

statistical methods as an
alternative to parametric
methods.

1. Develop the skill of
communication and
participatory work.

2. Skill of using statistical
inference in prediction and
decision making.

1. Feel the importance of
statistical inference.

2. Discuss with non-
statistician’s basics of
estimation and hypothesis
testing in a simple
manner.

9.

. Ability to understand estimation and relate to the study

populations and probability distributions

. Ability to find estimators from theoretical and applied point

of view

. Ability to understand frequentist and Bayes approach of

estimation

. Ability to understand the properties of estimators from

theoretical point of view

. Ability to interpret interval estimation and how to construct

interval estimation

. Ability to understand basics of testing hypothesis: types of

errors, level of significance, and power of the test

. Ability to derive statistical tests from theoretical point of

view

. Ability to understand nonparametric methods as alternative

to parametric methods
Develop the skill of communication and joint work

10. Develop knowledge of mathematical statistics




3. Applied Statistics . Khowledge of methods 1. Develop the skill of 1. Develop a positive 1. Ability how to describe data with tabular, visual, and
which includes: of collecting, communication and attitude towards numerical measures.
- Regression organization, participatory work. applied statistics. 2. Ability to describe simple and multiple regression model and
Analysis presentation, 2. The ability to discuss basic 2. Discuss the results of perform statistical analysis.
Design and interpreting, and probability methods to non- statistical analysis to 3. Ability of finding the “best” model in multiple linear
Analysis of summarizing data. statistician’s. non-statistician’s. regression.
Experiments . Knowledge of different 3. Ability to formulate and ¢ 4. Ability to understand the basic designs of experiments
- Sampling variables and factors in prepare the statistical 5. Ability to perform statistical analysis for important designs
Methods scientific research. reports. of experiments
- Analysis of . Study the correlation 6. Ability to understand different sampling methods and
Categorical between different distinguishes between them
Data phenomena and the 7. Ability to know how to estimate means, totals, and
«  Time Series variables that affect Proportions for sampling methods
Analysis them. 8. Ability to analyze categorical data in scientific research
. Identifying the sampling 9. Ability to perform descriptive analysis for time series
methods for collecting 10. Ability to fit time series models to time series data
samples. and perform prediction
11. Develop the skill of communication and collaborative
work
12. Develop a positive attitude towards applied statistics
4. Statistical . Knowledge of using 1. Develop the skill of 1. Feel the importance of 1. Ability to know the main feature of the statistical software’s
Software’s techniques and tools of communication and statistical analysis in 2. Ability to manage, prepare, enter data on the statistical
using statistical participatory work. scientific research. software’s
software’s. 2. Ability of using statistical 3. Ability of performing transformations and different
. Knowledge of how to software’s. operations on the statistical software’s
perform statistical 3. Ability skill to discuss the 4. Ability of performing data analysis using the statistical
analysis using statistical results of the statistical software’s
software’s. analysis with non- 5. Ability of interpreting the output and the results of the
statistician’s in different statistical analysis
disciplines. 6. Develop the skill of communication and collaborative work
7. Develop a positive attitude towards statistical software’s.
5. Training: Familiarize the 1. Develop the skill of 1. Develop the ability to 1. Learn about stages of scientific research
Case Study student with scientific communication and work in scientific 2. Understand and use data collection tools
research participatory work. research. 3. Learn to enter and recode data
methodology. 2. Acquiring the skill of 4. Learn how to choose and conduct appropriate statistical
Identify and use data interpreting results and tests
collection tools. draw conclusions. 5. Read and interpret the results of the statistical analysis
Knowing how to 6. Preparing the research report for the study
handle and analyze 7. Develop a positive attitude towards scientific research .

data.
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Learning Cutcomes of the Chemistry and Applied Chemistry Program

Basic and compulsory theoretical areas

cognitive Competencies Learning cutcomes

domains Knowledge skill Attitude

Analytical The ability to 1. The use of various 1. The student shows the | 1. The ability to process data and represent
Chemistry conduct quantitative | instrumental analysis | ability to choose the it statistically

and qualitative
chemical analyses
using volumetric
analysis methods
and modern
instrumental
methods of analysis
and to make the
necessary
calculations and use
them in various
fields

devices

2. Performing various
chemical calculations
based on balanced
chemical equations
3. Performing
Calculations related to
chemical equilibrium
4. Preparation of
samples of various
forms to suit the
method of analysis or
the instrument to be
used

appropriate method of
analysis

2. The student realizes
the importance of
conducting chemical
analyses with extreme
accuracy

3. The student realizes
the negative effects of
giving inaccurate results
4. The student shows the
ability to use quality
control protocols and
tools when using various
analytical methods

2. Understand the principle of titration
systems and related calculations for
different types of reactions

3. Understand the principles of chemical
equilibrium between acids and bases and
calculations related to pH

4. Recognize the types of reactions and
chemical calculations related to the
balanced equation

5. Understand the nature of the effect of
electromagnetic radiation on the chemical
substance

6. Recognize the working principle of
molecular spectroscopy devices and their
applications

7. Acquaintance with the principles and
applications of atomic spectroscopy

8. Understand the principles and
applications of liquid and gas
chromatography

9. Choosing the most appropriate analysis
method for performing the various
chemical analyses




Learning Quicomes of the Chemistry and Applied Chemistry Program

Basic and compulsory theoretical areas

cognitive Competencies Learning outcomes

domains {nowledge Skilt Attitude

Organic Deepening the 1. Writing the 1. Demonstrates the 1. Understand the bonds and chemical structure of
Chemistry student's knowledge | interactions of the | ability to design a organic compounds

of the principles of
organic chemistry,
including the
interactions of
different functional
groups, methods of
preparation,
separation, and
identification by
spectroscopic and
chemical methods.

different functional
groups and
understanding the
mechanism of their
occurrence

2. Preparation of
different organic
compounds from
simpler
compounds

3. Separation of
organic
compounds

4. |dentification of
organic
compounds

scheme for preparing
different compounds
from simpler materials
2. Shows the ability to
choose the appropriate
identification method
for organic compounds
3. Consider the
principles of public
safety and
environmental
preservation in
laboratory work

4. Understands the
basics of storing
chemicals according to
their properties

2. ldentify the different functional groups and their
interactions and methods of preparation

3. Employing the concepts of organic chemistry
principles to prepare some compounds with
different functional groups

4. Familiarity with the techniques of separation and
purification of organic compounds

5. The ability to analyze and interpret spectroscopic
data and use it in the identification of organic
compounds.

6. Understand the rules for naming organic
compounds

7. Understand the basic chemistry of heterocyclic
aromatic compounds and sugars

8. Understand the basics of polycyclic aromatic
compounds

9. Understand the basics of organic chemistry for
compounds containing phosphorous and sulfur and
the chemistry of polymers

10. The ability to apply general safety standards in
organic chemistry laboratories




Learning Quicomes of the Chemistry and Applied Chemistry Program

Basic and compulsory thecoretical areas

cognitive Competencies Learning outcomes
domains Knowledge Skill Attitude
Deepening the 1. Gain advanced 1. The student 1. Understanding the atomic structure of
Inorganic student's knowledge | knowledge of the understands the the elements
Chemistry of the principles of properties of the mechanism of building 2. Understand the periodicity of the

inorganic chemistry,
including studying
the properties of
inorganic
compounds, their
interactions,
geometric shapes
and chemical
bonding theories

transition and main
group elements in the
periodic table

2. Acquire the skills to
predict the
characteristics of
compounds based on
their electronic
structure

3. Using chemical
bonding theories to
explain the behavior
and properties of
complexes of
transition elements
4. Preparation of
inorganic compounds
and identification of
their physical and
chemical properties
and their uses

the periodic table and
relates this to the
properties and behavior
of the elements

2. Demonstrates the
ability to use chemical
bonding theories to
explain the properties of
inorganic compounds

3. Distinguishes the
interpenetration and
integration of different
branches of chemistry
and their exploitation in
understanding the
chemistry of
organometallic
compounds

4. Consider the principles
of public safety and
environmental
preservation in
laboratory work

elements in the periodic table

3. Learn about chemical binding theories
4. Understanding the general properties
and electronic structure of Transition
elements

5. Understanding the properties of the
complexes of transitional elements (their
interactions, formations, geometric
shapes, magnetic properties...)

6. Know the difference between the types
of complex compounds

7. Understand the chemistry of the non-
transition elements (representative
elements)

8. Identify the properties of the elements
based on their positions in the periodic
table

9. Recognizing the geometric shapes of
simple inorganic compounds in light of the
theory of repulsion of electron pairs in the
valence shell




Learning Outcomes of the Chemistry and Applied Chemistry Program

Basic and compulisory theoretical areas

cognitive Competencies Learning outcomes

domains Knowledge Skilt Attitude

Physical Deepening the 1. Using gas laws to 1. The student employs 1. Learn about gas laws and their
Chemistry student's knowledge | describe ideal and his knowledge of various | applications

of the principles of
physical chemistry,
including the laws of
gases,
thermodynamics
and its laws,
electrochemical
systems, the speed
of chemical
reactions, the
structure of matter
and quantum
chemistry, and
atomic and
molecular spectra

real gas systems

2. Performing various
chemical calculations
related to
thermodynamics and
the speed of chemical
reactions

3. Applying the
principles of
electrochemistry to
electrochemical cells
4. Apply the principles
of quantum
mechanics and
predict atomic and
molecular spectra

physical chemistry topics
in explaining the various
phenomena around us.
2. The student realizes
the importance of the
principles of physical
chemistry in various life
applications

3. Consider the principles
of public safety and
environmental
preservation in
laboratory work

4. The student employs
his abilities in
information technology
to calculate and display
laboratory results

2. Understand the laws and developments
of thermodynamics

3. Explanation of the concept of
equilibrium constant and its applications in
solutions

4. Explanation of phase shapes for single-
and two-component systems

5. Application of electrochemistry
principles to electrochemical cells

6. Interpretation of the mechanism of
chemical reactions and the factors
affecting them

7. Derivation of equations related to the
rate of reactions

8. Apply the principles of quantum
mechanics

9. Prediction of atomic and molecular
spectra based on their spectroscopic data
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Physics and Applied FPhysics

Learning Outcomes

Cognitive Competencies Learning Outcomes
Field
Knowledge Skilt Tendency
1. Classical | 1. Conclude an 1.Demonstrate a | 1. interpret problems 1. Use Newton's laws to set up and solve a range of physical
Mechanics systematic problems.

understanding
of core
knowledge of
classical
mechanics.

2. Demonstrate
conceptual and
mathematical
understanding
of Newton's
Laws, relative
motion,
momentum,
angular motion,
oscillations,
energy, and
gravitation

approach to
solving
problems.

2. Use the skills
to solve
problems using
both kinematics
and forces and
energy.

3.Demonstrate
the ability to
relate
mathematical
equations to
physical
systems

mathematically, in
terms of their
quantities and
relationships.

2. Discuss the validity
of the assumptions
and conclusions of the
argument in relation to
the context.

3. Communicate ideas
and arguments orally
and in writing, using
mathematical
language and
representations such
as graphs, symbols,
and geometric figures.

2. Understand the energy conservation, potential energy,
conservative and central forces, conservation of momentum and
angular momentum.

3. Use the mathematical Lagrange formalism to find and solve the
equations of motion for mechanical systems, such as Lagrangian
and Hamiltonian.

4. Use mathematics and computation to describe and manipulate
fundamental physical constructs and to solve problems.

5. Understand the inter relations between theory and observation;
the role of systematic and random experimental errors and
methods used to analyze experimental uncertainty and compare
experiment with theory.

6. Work with peers in structured group work in both lecture and
laboratory courses.

7. Use multivariable calculus and have the ability to
transform between coordinate systems as necessary for
problem solving in classical mechanics.




3. Knows the physical
Fourier Transforms as ap,nii@d to time-ir
analysis, and Laplace Transforms as use

Ce i
classification of system dynamics.
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9. Able to express physical systems mathematically.

10. Understand conceptual and mathematical understanding
of central forces, coupled oscillations, rigid body motion,
non-internal reference frame,

2. Electricity
and
Magnetism

1. Explain the
concept of the
electrical current,
circuits,
construction and
their use and
network theorems

2. Study the
electric field using
coulombs law in
electrostatics.

3. Understand
Biot-savarts law
and the faradays
laws of
electromagnetic
induction.

1. Solve electric
and magnetic
problems

2. Recognize
and apply
symmetry to
problems
solving.

1. Interpret problems
mathematically, in
terms of their
quantities and
relationship.

2. Evaluate the validity
of the assumptions
and conclusions of the
argument in relation to
the context.

3. Communicate ideas
and arguments orally
and in writing, using
mathematical
language and
representations such

1. Solve problems in electrostatics that manifest an understanding
of the divergence of electrostatic fields, the electric potential, and
work and energy in electrostatics.

2. Demonstrate an ability to solve problems in electrostatics by
solving Laplace’s equation, and by using the method of images, or
of separation of variables.

3. Understand the electromotive force, the electromagnetic
induction, and Maxwell’s equations.

4. Solve electro- and magneto statics problems in three
dimensions.

5. Recognize and apply different approaches to problem solving.

6. Solve both ordinary and partial differential equations using
special functions for charged and magnetic systems.




4. Analyze the
value of Maxwell
equations
boundary
conditions to
solve problems
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solving probiems.

8. Formulate a hypothesis when given some guidance
towards an experimental goal or outcome

oy

8. Design an experiment to test hypothesis.

10 Demonstrate a more independent ability to select
appropriate methods to approach analysis.

3. Modern
Physics

1. Understand
wave packets
and uncertainty
relations

2. Learn
Schrédinger
wave equation,
eigenfuntions
and
eigenvalues.

3. Use
operator’s
methods in
guantum
mechanics

1. Solve
Schrédinger
equations in one
and three
dimensions in
different systems

2. Able to express
harmonic
oscillator problem
by raising and
lowering
operators

3. Solve angular
momentum by
using eigenvalue
problem

1. Interpret problems
mathematically, in
terms of their
quantities and
relationship.

2. Evaluate the validity
of the assumptions
and conclusions of the
argument in relation to
the context.

3. Communicate ideas
and arguments orally
and in writing, using
mathematical
language and
representations such

1. Explain the breakdown of classical mechanics to describe
some phenomenon and the development of quantum mechanics.

2. Solve the Schrodinger equation for deferent dominions and
deferent potentials.

3. Work with Dirac notation and the formalism of QM including the
concepts of Hilbert space, operators, commutators,
eigenfunctions and eigenvalues, and the uncertainty principle.

4. Perform 3D calculations in Quantum Mechanics, using the
example of the Hydrogen atom, with emphasis on the concepts of
angular momentum and electron spin.

5. Able to map general linear transformations into matrix
problems and to determine the eigen modes.

6. Create and use orthonormal basis sets in Hilbert spaces.




4., understand
the quantum
description of
the hvdrogen
and helium
atom, scattering,
and perturbation

theory.
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8. Understand the validity of the physics presented in
various forms of media.

9. Write in other technical formais such as for a scientific
journai.

10. Understand and can apply Lorentz transformations, the
space-time interval, relativistic energy, and relativistic
momentum.

11. Understand the evidence for the quantum picture of the
Universe (e.g. Bohr atom, Heisenberg Uncertainty Principle,

wave-partial duality, one-dimensional Schrédinger equation).

12. Understand how boundary conditions drive the choice of
quantum physics solution.

13. Identify the underlying principles that will be relevant to
solving problems drawing from techniques, and
mathematical skills learned in relation to a topic.

4. Thermal
Physics and
Statistical

Mechanics

1. Student
understand and
apply the laws
of
thermodynamics
, specific heat,
latent heat, ideal
gas law,
Maxwell speed
distribution,

1. Students
demonstrate a
systematic
approach to
solving
problems

2. Developing skills
to solve problems

1. Interpret problems
mathematically, in
terms of their
quantities and
relationship.

2. Evaluate the validity
of the assumptions
and conclusions of the

1. Know the basic concepts of thermodynamics such as
thermodynamic system, boundary and reservoir: open, closed and
isolated systems, and equation of state.

2, Relate temperature, heat, and heat capacity.

3. Understand the role of the internal energy, enthalpy, entropy,
temperature, pressure and specific volume.

4. Apply the concept of Entropy, Calculate heat, work and other
important thermodynamic properties for various ideal gas processes.




P i
S
entropy, ana

Carnot cycie.

2.70
understand and
apply partition
functions and
their related
ensembles,
Maxwell
relations, and
guantum
statistics.

3. Apply laws of
thermodynamics to
solve problems on
Carnot cycle
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the context.

3. Communicate ideas
and arguments orally
and in writing, using
mathematical
language and
representations such
as graphs, symbols,
and geometric figures

5. Explain the concepts of entropy, enthalpy and Ideal gas equation

and various gas Laws.
6. Analyze basic thermodynamic cycles.

7. Understand the derivation of the Maxwell-Boltzmann distribution
and appreciate its significance.

8. Derive the ideal gas equation in the context of the kinetic theory of
gases.

9. Relate the temperature with the average speed of gas molecules.

10. Able to explain thermal conductivity and black body radiation.

11. Use mathematics and computation to describe and
manipulate fundamental physical constructs and to solve
problems.

12. Analyze systems of identical particles and the concepts of fermion
and boson statistics.
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Program Educational Objectives
Long term objectives of the B.Sc. Program of the Mathematics aim at enabling its graduates to be able to:
O1 - Secure a successful career or complete their postgraduate studies in Mathematics or in any related field.

O2 - Become proficient with the applications of Mathematics and use their knowledge cfficiently to solve cmerging practical real life
problems.

O3 - Develop their mathematical knowledge and skills by continually conducting independent learning and adapt to new technologies,
tools, and methodologies to stay current in the profession

Learning Outcomes for the Math BSc Program

Students completing this program will be provided with sufficient mathematical knowledge and training to begin a career teaching
mathematics at the secondary school level or to begin a career at banks, insurance companies, or other industrial sectors. Program
graduates will have also sufficient mathematical knowledge to begin graduate studies in pure, applied mathematics or Statistics.
Therefore, it is expected that students completing this program will be able to:

1. Apply knowledge of mathematics in a variety of contexts related to science, technology, and business, using either symbolic, numeric
or graphical methods.

2. Design and conduct experiments statistically, collecting data as well as analyzing and interpreting these data then make conclusions
and generalizations.

3. Apply basic level of manipulative skills in Algebra, Geometry, Trigonometry and Calculus, and characterize the underlying
mathematical structures and the relationships among these mathematical subjects.

4. Formulate and analyze mathematical problems by defining precisely their key terms, then draw clear and reasonable conclusions.



5. Read and construct correct mathematical proofs and use library and clectronic data-bases to collect information on mathematical
problems.

6. Know the impact of mathematical problem solutions in global and social context, also follow up contemporary issues and transfer
mformation to generate knowledge to empioy it for future uses.

7. Utilize techniques, skills and modern scientific tools such as: Mathematical packages, Statistical software, Graphing calculators and
online resources which are necessary for professional practice.

8. Develop the ability to work in or within multidisciplinary teams.

9. Demonstrate commitment to lifelong learning, research, analysis, interpretation, also to critical thinking and to solving
mathematical problems.

10. Communicate results and arguments clearly and correctly, both in written and orally.

11. Interact effectively with different audiences and to develop the ability to collaborate intellectually and creatively in diverse
contexts.



Algebra and Number
Theory:

(Principles of
Mathematics,
Modern Algebra,
Linear Algebra,
Number Theory)

(1) Understand the concepts of
sets and groups, subgroups,
homomorphisms

(2) Define the concepts of
matrices, determinants, vector
spaces, linear transforms

(3) Understand the concept of
prime numbers

(1) Formulate short proofs using the
following methods: direct proof,
indircet proof, proof by contradiction,
and case analysis.

(2) Construct groups, subgroups and
find homomorphisms between them
(3) Solve linear systems using matrices
and determinants

(4) Prove basic Theorems about primes
and integers including Euclid’s
Theorems, Fermat’s little Theorem,
Wilson’s Theorem and Euler’s
Theorem

(1) Demonstrate a working
knowledge of set notation
and elementary set theory
and logic

(2) Become more
comfortable with absiract
mathematics, and to sce
both the acsthetic appeal
and the practicality of
seeking abstraction

(3) Use mathematical
reasoning

(4) Appreciate the
development done so far in
number theory and its
influence to other branches
of Math and Science

(1) Describe groups, subgroups and give standard
examples

(2) Demonstrate their knowledge of divisibility,
prime numbers and the Euclidean Algorithin

(3) Work symbolically with connectives and
quantifiers to produce logically valid arguments .
(4) Apply famous theorems in group theory such
as Cayley's Theorem and Lagrange’s Theorem
(5) Employ matrices to solve systems of linear
equations

(6) Compute the eigenvalues and eigenvectors of
matrices, and prove the basic theorems about
these concepts

(7) Solve linear Diophantine equations and
congrucnces of various types, and use the theory
of congruences in applications

(8) Use linear algebra concepts to solve real life
applications

(9) Use mathematical reasoning

(10) Describe rings, integral domains and give
standard examples

(11) Know arithmetical functions

(12) Adheres to set notation, elementary set
theory, and logic




Analysis:

(Real Analysis,
Complex Analysis,
Calculus)

(1) Understand the structure of the
fields of real numbers, complex
numbers, and the concept of
convergence and divergence

(2) Exhibit knowledge of
convergence tests, their
usefulness, conditions, and
limitations, and apply the tests to
dcterminc the convergence or
divergence of a series

(1Y Comprehend the main thecorems
concerning continuity and
differentiability: Extreme value
theorem, intermediate value theorem,
Mean value theorem, Rolls theorem, of
the Fundamental Theorem of Calculus
(2) Manipulate and calculate with
complex numbers, complex functions
(3) Differentiate and intcgrate
functions in one and more variables

(1) Formulate rigorous
proofs of results that arisc
in the context of real
analysis

(2) Use complex analysis to
solve various problems in
differential equations and
other branches of
mathematics

(3) Use mathematical
symbols and mathematical
structures to model and
solve real world problems

(1) Identify subsects of the real and comiplex planes
and their geometric and topological properties

(2) Imaginc the three dimensional space, and
solids

(3} Perform differentiation and integration
correctly

(4) Determine if a given infinite sequence or
series is convergent or divergent

(5) Calculate the directional derivatives, and find
the maximum and minimum values of functions
in one or more variables

(6) Evaluate double and triple integrals

(7) Find Taylor and Laurent series for a complex
function, compute residues and apply the residue
theorem to evaluate integrals

(8) Work efficiently

with vectors

(9) Calculate Domain and range for functions
{10) Determine if a given function is continuous
and know it’s properties

(11) Use calculus to solve applied problems




Tepology and
Geometry:

(Euclidian Geometry,
Topology)

(1) Identify some paradoxcs in
Euclidean Geometry and utilizes
then fo use axiomatic method in
studying this Geometry

(2) Define Topological spaces and
the related concepts: open sets,
closed sets Topologics induced by
functions, the interior, Exterior
and Boundary of a sct, Cluster
points

(1) Prove several main theorems: space
separation Theorems, Pasch® Theorem,
Cevia Theorem, Menelaus Theorem,
Pythagorean Theorem

(2) Prove Theorems concerning
separation axioms

(1} Discuss and prove the
real life problems related to
geemetry and Topology

(1) Know the definitions of the following
concepts: Ti-spaces (i =0, 1, 2)

(2) Find the interior, exterior, closurc or boundary
for a given set in a topological space

(3) Apply the Bases, Subbases and Products and
to solve the problems related to these concepts
(4) Form continuous functions and open functions
and Homeomorphisms to solve and prove
problems related

(5) Participates in solving many problems related
to Euclidean geometry




Applied
Miathematics:
{Ordinary
Differential
Equations,

Partial Differential
Equations,
Numerical Analysis)

(1) Identify ODE’s and classify
them

(2) Classify PDEs

(2) ldentify the steps required to
carry out a piece of research on a
topic within

Numerical Analysis

(1) Solve lineay ODE’s.

(2) Use Mathematical Packages to find
analytical or Numerical solution of an

ODE

(3) Solve first and second-order PDEs

in two independent variabies,

(4) Use transform methods for solving
ODEs and PDEs,

(5) Apply appropriate theorics,

principles and concepts relevant to the

numerical analysis

(1Y Formulate concepts,
build algorithms and
explore facts

(2) Recognize the
contribution and impacts of
Numerical Analysis in real
life problem

(1) Identify ODE’s and classify them

(2) Classify PDEs as lincar, semi-lincar,
quasilinear and nonlinear

(3) Solve linear ODE’s

(4) Find Laplace transform and the inverse
Laplace transform of given functions

(5) Solve first and second-order PDEs in two
independent variables

(6) Use transform methods for solving PDEs
(7) Suggest practical activities using techniques

and procedures appropriate to Numerical
Analysis

(8) Use ordinary and partial differential equations
to model real-world problems

(9) Know some famous methods in numerical
analysis to find roots of functions




w

Statistics and
Prebability:
(Principles of
Statistics,
Mathematical
Statistics,

Applicd Statistics,
Probability Theory)

(1) Know the concepts of: sample
space, independent, disjoint and
complementary events,

(2) Know central limit theorem,
classical inference involving
confidence intervals and
hypothesis testing
(3) Know the concept of the
sampling distribution

(1) Compute some types of
estimators for a parameter like:
(a) The maximum likelihood

estimators.

(b) The method of moment estimators.

(c) The Bayes estimators
(2) Apply inferential methods related

to the means, variances and
proportions in Minitab and explain
the outputs

(3) Construct the probability model
for random experiments.

(1) Choose the right
method to summarize a
dataset, graphically and
numerically

(2) Become proficient with

statistical software in order
to analyses data, interpret
results into plain English
(3) Differentiate
mathematical terms related
to random variable and use
it to find the moments of a

given random variable

(1) Understand the main idea of estimation theory,
of testing hypotheses problem, and known the
types of errors

(2) Define a probability set function

(3) Define the random variable and its probability
distribution and the properties of some special
distributions

(4) Compute probabilities using sample spaces
and probability rules

(5) Compute probabilities involving binomial,
Poisson probability distributions, compute

their expected value and variances

(6) Perform Test of Hypothesis as well as
calculate confidence interval for a population
parameter for single sample and two sample cases
(7) Use the properties of distributions to find
moments and probability distribution of functions
of random variables

(8) Suggest appropriate statistical conclusions
about populations based on confidence estimates
or based on hypotheses testing

(9) Adjust the most powerful level & test, the
likelihood ratio test, goodness of fit test, some
non-parametric tests




Mathematical
Packages

(1) Explore Mathematica Package
including its syntax, commands
and capabilities of solving
mathematical problems

(1) Master using the numerical,

Mathematica and to discover its
limitations

graphical, and analytical capabiiitics of

(1) Practice building
algorithms and exploring
facts, together with
strengthening his ability in

logical thinking

(1) Formulate and analyze mathematical problems
by defining preciscly their key terms, then draw
clear and reasonable conclusions

(2) Utilize techniques, skills and modern scientific
tools such as: Mathematical packages, Statistical
software, Graphing calculators and online
resources which are necessary for professional
practice

(3) Know the impact of mathematical problem
solutions in global and social context, also follow
up contemporary issues and transfer information
to generate knowledge to employ it for future uses

Graduation Project

(1) Read, understand and write
mathematical proofs

(1) Communicate in an effective manner
including written reports and oral
presentations.

(2) Use techniques, skills and modern
scientific tools necessary for
professional practice.

(3) Work on multidisciplinary teams and
communicate effectively

(1) Committed to
professional and ethical
responsibility and
recognize the need for and
be able to engage him in

life-long learning

(1) Develop the ability to work in or within
multidisciplinary teams

(2) Demonstrate commitment to lifelong learning,
research, analysis, interpretation, also to critical
thinking and to solving mathematical problems

(3) Communicate results and arguments clearly
and correctly, both in written and orally

(4) Interact effectively with different audiences
and to develop the ability to collaborate
intellectually and creatively in diverse contexts
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Program Educatienal Objectives
The B.Sc. Program of Applied Mathematics aims at enabling its graduates to be able to:

O1 - Secure a successful career or complete their postgraduate studies in Mathematics in general or in Applied Mathematics or in any
related field.

O2 - Become proficient with the applications of Mathematics and use their knowledge efficiently to solve emerging practical real life
problems.

O3 - Develop their mathematical knowledge and skills by continually conducting independent learning and adapt to new technologies,
tools, and methodologies to stay current in the profession

Learning Outcomes for the Math BSc Program

Students completing this program will be provided with sufficient mathematical knowledge and training to begin a career teaching
mathematics at the secondary school level or to begin a career at banks, insurance companies, or other industrial sectors. Program
graduates will have also sufficient mathematical knowledge to begin graduate studies in pure, applied mathematics or Statistics.
Therefore, it is expected that students completing this program will be able to:

1. Apply knowledge of mathematics in a variety of contexts related to science, technology, and business, using either symbolic, numeric
or graphical methods.

2. Design and conduct experiments statistically, collecting data as well as analyzing and interpreting these data then make conclusions
and generalizations.

3. Apply basic level of manipulative skills in Algebra, Geometry, Trigonometry and Calculus, and characterize the underlying
mathematical structures and the relationships among these mathematical subjects.

4. Formulate and analyze mathematical problems by defining precisely their key terms, then draw clear and reasonable conclusions.



5. Read and construct correct mathematical proofs and use library and electronic data-bases to collect information on mathematical
problems.

6. Know the impact of mathematical problem solutions in global and social context, also follow up contemporary issues and transfer
information to generate knowledge to employ it for future uses.

7. Utilize techniques, skills and moderm scientific tools such as: Mathematical packages, Statistical software, Graphing calculators and
online resources which are necessary for professional practice.

8. Develop the ability to work in or within multidisciplinary teams.

9. Demonstrate commitment to lifelong learning, research, analysis, interpretation, also to critical thinking and to solving
mathematical problems.

10. Communicate results and arguments clearly and correctly, both in written and orally.

11. Interact effectively with different audiences and to develop the ability to collaborate intellectually and creatively in diverse
contexts.



Cogmitive Field

Comipetencies

“Learning Qutcomes

Knowledge

Skiik

Tendeney featmes

Basies:
(Calculus, Discrete
Mathematics)

(1) Define the concepts of a
limit, continuity and derivative.

(2) Define the concepts of a
definite integral and an
indefinite integral.

(3) Define the concepts of
sequences, series and Taylor
series.

(4) Define the concepts of
vectors and space geometry.

(5) Define the concepts of
double and triple integrals.

(6) Define the concepts of logic
and values of truth and
falseness.

(7) Define the concepts of sets
and operations on them.

(8) Define the meaning of an
equivalence relation and a

partition on sets.

(9) Define a mathematical proof.

(1) Solve a Jimit and find the
derivative parallel to the study of

continuity.

(2) Solve a definite integral or an
indefinite integral.

(3) Find the sum and determine the
convergence or divergence of a
sequence or a series.

(4) Evaluate operations on vectors.

(5) Solve double and triple integrals.

(6) Find logical solutions through
tables of truth and falseness.

(7) Find the intersection and union of
sets and the compliment of a set and
other operations.

(8) Prove whether a relation is an
equivalence or not.

(9) Formulate short proofs using the
following methods: direct proof,

indirect proof, proof by contradiction.

(1) Demonstrate a \vorkiug
knowledge of the limit, continuity
and the derivative.

(2} Become more comfortable
with integration, with observing
both thc acsthetic appeal and the
practicality of  integration in
companion with differentiation.

(3) Use mathematical thinking in
calculations.

(4) Recognize the development
that accompanied the study of
vectors and space geometry.

(5) Become more comfortable
with integrals in higher
dimensions with observing both
the aesthetic appeal and the
practicality of it.

(6) Deal with logical problems
that lead to high confidence in
mathematics.

(7) Deal with operations on sets
comfortably and use laws easily.

(8) Understand that equivalence
classes divide the whole into
parts.

(9) Deal with proof methods in
set theory.

(1) The use of different methods te solve limits and
derivatives

(2) The use of different methods to solve a definiie
integral and an indefinite integral

(3) Increasing of thinking during calculations

(4) Recognizing the scientific development that
accompanied the study of vectors and space geometry

(5) The use of different methods to solve higher
integrals

(6) Increasing of confidence in mathematics as a
science of logic

(7) Calculating compliments using De Morgan’s laws
(8) The use of an equivalence relation to partition a set

(9) The use of reasoning in daily problems




Anmnalysis:
(Real Analysis,
Complex Analysis)

(1) Understand the structure of
the ficlds of real numbers,
complex numbers, and the
concept of convergence and
divergence

(2) Exhibit knowledge of
convergence fests, their
usefulness, conditions, and
limitations, and apply the tests
to determine the convergence or
divergence of a series

(1) Comprehend the main theorems
concerning continuity and
differentiability: Extreme value
theorem, intermediate valuc theorem,
Mean value theorem, Rolls theorem,
of the Fundamental Theorem of
Calculus

(2) Manipulate and calculate with
complex numbers, complex functions
(3) Differentiate and integrate
functions in one and more variables

(1) Produce rigorous proofs of
results that arise in the context of
real analysis

(2) Use complex analysis to solve
various problems in differential
equations and other branches of
mathematics

(3) Use mathematical symbols
and mathematical structures to
model and solve real world
problems

(1) Identify subsets of the complex plane and their
geometric and topological properties
(2) Imagine the three dimensional space, and solids

(3) Perform differentiation and integration correctly
(4} Determine 1f a given infinite series is convergent or
divergent

(5) Calculate the directional derivatives, and find the
maximum and minimum values of functions in two
variables

(6) Evaluate double and triple integrals

(7) Find Taylor and Laurent series for a complex
function, compute residues and apply the residue
theorem to evaluate integrals

(8) Work efficiently with vectors

Algebra: (1) Define the concepts of (1) Evaluate operations on matrices (1) Solve real life problems (1) The work symbolically on connectives and
(Linear Algebra) matrices and determinants. and calculate determinants. related_to matrices and quantifiers to produce logically valid arguments
determinants.
(2) Define the concepts of vector | (2) Prove properties of vector spaces (2) The use of mathematical thinking to distinguish
spaces and linear and linear transformations. (2) Use mathematical proof to vector spaces and linear transformations
transformations. prove the properties.
. . (3) Solve systems of linear equations. ) ) (3) The use of matrices to solve systems of linear
(3) Identify systems of linear (3) Recognize the importance of equations
equations. solving systems of linear
equations in real life. (4) The use of concepts of linear algebra to solve real
life applications
Differential (1) Identify ODE’s and classify | (1) Solve linear ODE’s of different (1) Ilustrate concepts, build (1) Identifying ODE’s and classifying them.

Equations and
Numerical Analysis:
(Ordinary
Differential
Equations,

Partial Differential
Equations,
Numerical Analysis)

them.

(2) Identify PDEs and classify
them.

(3) Define different numerical
methods to solve algebraic
equations and differential
equations.

types.

(2) Solve first and second-order PDEs
in two independent variables.

(3) Solve algebraic equations and
differential equations using numerical
methods.

(4) Use special functions and their
properties to solve integrals.

algorithms and explore facts.

(2) Recognize the importance of
using transform methods to solve
differential equations.

(3) Recognize the contribution and
the impacts of Numerical
Analysis in real life problems.

(2) Classifying PDEs as linear, semi-linear, quasilinear
and nonlinear.

(3) Solving linear ODE’s

(4) Finding Laplace transform and the inverse Laplace
transform of given functions

(5) Solving first and second-order PDEs in two
independent variables

(6) Using transform methods for solving PDEs

(7) Solving algebraic equations and differential
equations using numerical methods




(4) Define special functions and
their properties.

(4) Recognize the importance of
using special functions and their
properties o solve integrals.

(8) Using special functions and their propeities to solve
integrals

(9) Planning practical activities using iechniques and
procedures appropriate to Numerical Analysis

(10) Using partial differential equations to model real-
world problems

Statistics and
Probability:
(Principles of
Statistics,
Mathematical
Statistics,

Applied Statistics,
Probability Theory)

(1) Know the concepts of:
sample space, independent,
disjoint and complementary
events,

(2) Know central limit theorem,
classical inference involving
confidence intervals and
hypothesis testing

(3) Know the concept of the
sampling distribution

(1) Compute some types of estimators
for a parameter like:

(a) The maximum likelihood
estimators.

(b) The method of moment
estimators.

(c) The Bayes estimators
(2) Apply inferential methods related

to the means, variances and
proportions in Minitab and explain
the outputs

(3)Construct the probability model
for random experiments.

(1) Choose the right method to
summarize a dataset, graphically
and numerically

(2) Become proficient with

statistical software in order to
analyses data, interpret results
into plain English

(3) Find some mathematical
terms related to random variable
and use it to find the moments of

a given random variable

(1) Understand the main idea of estimation theory, of
testing hypotheses problem, and known the types of
errors

(2) Define a probability set function

(3) Define the random variable and its probability
distribution and the properties of some special
distributions

(4) Compute probabilities using sample spaces and
probability rules

(5) Compute probabilities involving binomial,
Poisson probability distributions, compute their

expected value and variances

(6) Perform Test of Hypothesis as well as calculate
confidence interval for a population parameter for
single sample and two sample cases

(7) Use the properties of distributions to find moments
and probability distribution of functions of random
variables

(8) Draw appropriate statistical conclusions about
populations based on confidence estimates or based on
hypotheses testing

(9) Carryout the most powerful level & test, the
likelihood ratio test, goodness of fit test, some non-
parametric tests




Mathematical
Miodeling and
Computing:
{(Mathematical
Modeling, Computer
Simuiation,
Scientific
Computing)

(1) Explore Mathematica
Package including its syntax,
commands and capabilities of

solving mathematical problems.

(2) Explore Mat Lab Package
including its syntax, commands
and capabilities of solving
mathematical problems.

(3) Study examples on
mathematical modeling.

(1) Master using the numerical,

graphical, and analytical capabilitics of

Mathematica and to discover its
limitations.

(2) Use Mat Lab Package to find
analytic or numerical solutions for an
ODE.

(3) Use Mat Lab Package to find
solutions for problems in linear
algebra.

(4) Master building a mathematical
model for a real-world problem.

(1) Be involved in the process of
building algorithms and exploring
facts, together with strengthening

his ability in legical thinking.

(2) Increase capacity for solving
practical problems and more
confidence in building models of

solution.

(1) Formulate and analyze mathematical problems by
defining precisely their key terms, then draw clear and
reasonable conclusions

(2) Utilize techniques, skills and modern scientific
tools such as: Mathematical packages, Statistical
software, Graphing calculators and online resources
which are necessary for professional practice

(3) Know the impact of mathematical problem
solutions in global and social context, also follow up
contemporary issues and transfer information to
generate knowledge to employ it for future uses .

Graduation Project

(1)Read, understand and write
mathematical proofs

(1) Communicate in an effective manner
including written reports and oral
presentations.

(2) Use techniques, skills and modern
scientific tools necessary for
professional practice.

(3) Work on multidisciplinary teams
and communicate effectively

(1) Understand professional and
ethical responsibility and
recognize the need for and be able
to engage him in life-long

learning

(1) Develop the ability to work in or within
multidisciplinary teams

(2) Demonstrate commitment to lifelong leaming,
research, analysis, interpretation, also to critical
thinking and to solving mathematical problems

(3) Communicate results and arguments clearly and
correctly, both in written and orally

(4) Interact effectively with different audiences and to
develop the ability to collaborate intellectually and
creatively in diverse contexts
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L earning oufcomes of the E

arth and Environmental Sciences

Basic ang ﬁcmpm sory theoretical areas

Cognitive e Competencies —— Learning Cutcomes
domains Knowledge skilt Attitude
Geological and | 1. The student shows | 1. Differentiate 1. The student is| 1. Ability to  distinguish
Environmental understanding of the between minerals aware of the between minerals and
Sciences, including: geological and rocks. importance of rocks.
Generai geology 1 terminoiogies, Z. Conduct some fesis differentiating 2. Ability 1o  recognize
General geology 2 hatural disasters and o identity  the between different different minerals by their
Practical General astronomical science properties of metals and rocks. properties.
Geology 1 terms. different metals. 2. The student | 3. Ability to differentiate
Practicai Generai | 2. The student shows | 3. Drawing and shows the ability beiween different types
geology 2 understanding of the reading geological to geologically of rocks.
Astronomy geological maps. maps. map the selected | 4. Realize the theory of
Natural Disasters 3. Students show areas. Plate tectonics and
understanding of 3. The student employ them in
natural disasters and appears on the understanding and
how to deal with distinction interpreting various
them and mitigate between the main geological phenomena.
their effects. celestial bodies. 5. Recognize the nature of
the Earth's continuous
movement and
understand earthquakes,
geological structures, the
core of the Earth, and the
formation of mountains.
6. Understand the origins
and age of the globe.
7. The ability to distinguish

between different

geological Eras.




8.

9.

Ability to read and

interpret geological
maps.

Ability to undersiand
natural disasters and

10. Ability to work fo mitigate

the effects of natural
disasters.
11.Identify some celestial
bodies.
Rock and mineral . Understand and . The student can . The student | 1. Knowledge and ability to
Science including: perceive the distinguish between shows the ability use modern geological
Metallurgy terminologies  that igneous rocks, to distinguish the techniques and skills.
Igneous and the student has gone metamorphic rocks types of rocks and | 2. Understand and integrate
Metamorphic Rocks through during his and the ores metals that consist the branches of Earth
Mineral and studies of minerals, contained in each of of.. Sciences as
Environmental igneous and these rocks. interdisciplinary.
Resources metamorphic rocks, . The student will be | 2. The student | 3. Applying the knowledge
Environmental and various mineral able to identify the shows the ability gained to make human
Geochemistry resources. geological means to identify places life more comfortable.
Industrial Minerals . Understand and be and methods of where metal ores | 4. Understand the sources
and Rocks aware of different exploring ores and are placed and and mechanisms  of
Oil Shale natural resources methods of spread. environmental pollution
exploration and evaluating them and and provide treatment
identification exploiting the . The student options and measures.
methods. appropriate  ones shows the ability | 5. Understand professional
. 3. Understand and while  maintaining to evaluate the and ethical
realize how to extract their  sustainability mineral ores and responsibilities.
natural resources for future determine  their | 6. Ability to communicate
while preserving the generations. economic effectively.
environment and not | 3. 3. Enable the feasibility with | 7. Recognize the need for,

harming it.

student to always
think about the need

constant thinking
in governorate

and the ability to engage
in lifelong learning.




componenis of the
environment when

carrying out mining
work for various
ores.

to preserve the |

and do not harm
the various
environmental
components.

Water and
science
(sedimentary
petroiogy
stratigraphy),
including:
Paleontology
Stratigraphy
Geomorphology
Biostratography
Sedimentary
Petrology
Stratified
Sequence.

soil

and

I. ldentify sedimentary

rocks as the
reservoir for water,
cil, and natural gas
resources in their
pores.

. Understand stratified

sequences to identify
the different
environments in
which rocks have
been deposited.

. Identify fossils in the

rocks of different
geological eras.

. Identify the different

water resources.

. Attempting to exploit

water resources in
appropriate ways
that maintain their
sustainability and
protect them from
various sources of
pollution.

—

. The student wili be

able to distinguish
the sedimentary
rocks scattered as
cover over the bulk
of the globe.

The student will be
able to recognize
the topography of
the earth's surface.
The student is able
to recognize the
approximate age of
rocks through their
fossil content.

The use of modern
technologies in the
detection of various
water sources.
Manage water
resources in ways
that ensure optimal
utilization while
preserving them
from pollution.

i. The student's

awareness of the

water situation
and the problem of
water shortages

and the unjust use
of various water
sources.

. The student

recognizes the
importance of
finding non-
traditional water
sources.

. Students show

knowledge of
modern ways to

detect water
sources.
. The student

shows the ability
to classify the rock
position,
especially
sedimentary, by
the sequence of
their deposition.

. Understand sedimentary

rocks as a source of
various ores, especially
aquatic ores.

. Ability to understand the

sources and
mechanisms of
environmental pollution.

. Ability to address and

deal with environmental

pollution of water
sources.
. Evaluate the different

Ores and find the best
ways to exploit them.

. Understand and integrate

the branches of Earth
Sciences as
interdisciplinary.

. Recognize the need for,

and the ability to engage
in lifelong learning.




Applied Geology | 1. ldentify and | 1. The student will be | 1. Ability to map the | 1. Ability to design, install,
{geophysics and familiarize with ail able 1io determine disiribution of evaluate, and interpret
geochemistry) the necessary where different various materials issues related to natural
inciudes Structural applications o materiails are placed in Jordan and the resources.
Geology identify ores, | 2. The student will be possibility of | 2. Ability to identity,
Fundamentais  of whether surface or abie fo ideniify the expioiting each of evaluate and manage the
Geophysics subsurface, appropriate them. sustainability of the
Applied including petroleum methods in the | 2. Student shows Earth's resources.
Environmential and natural gas. search for different ability fo write| 3. Ability to work within
Geophysics 2. introducing the materials. scientific reports. mulitidisciplinary teams.
Seismology student to the | 3. The student will be | 3. The student has | 4. Ability to identify,
Jordan's Geology materials, methods able to read the ability to read formulate and solve
Petroleum Geology of using them, and geological research. and understand environmental problems
Engineering evaluating the | 4. The student will be scientific related to geological
Geology discovered ones. able to write research. issues.
Earth Tectonics 3. Introducing the scientific geological | 4. The student | 5. Knowledge and ability to
Mining and Mineral student to the reports. familiarity with the use modern geological
Exploration geology of Jordan, different sources techniques and skills.
Applied Field the places where the of knowledge and | 6. Understand and integrate
Geology various formations how to access the the branches of Earth
Economic Geology. are distributed, and required Sciences as
what they contain of information. interdisciplinary.
exploitable ores. 7. Understand professional
4. Train the student on and ethical
the techniques and responsibilities.
skills of field work, 8. Ability to communicate
writing geological effectively.
reports, conducting 9. Recognize the need for,
field surveys and and the ability to engage
geological mapping. in lifelong learning.
Supporting Fields: | 1. Awareness and | 1. The student's ability | 1. The student | 1. Ability to apply
Chemistry, understanding of to understand realizes the knowledge of basic
Computer, Physics, sciences related to chemical, biological, importance of sciences (mathematics,




and Biology,
including:

Remote Sensing
Field Technigues
Geological Data
Analysis

Well Analysis.

N

geological sciences
and how ic empioy
them to serve
various  geological
works.

Familiarity with
various computer

programs to display
the distribution of
rocks, ores, water,
pollution, and others.
Interpretation of
geological data of
petroleum wells.

Ability to carry out
geological surveys of
specific areas and
represent  various
geological data.

. Ability

and physical
relationships  and
their role in the
formation of
different rocks and
the topography of
the Earth's surface.

. The student's ability

to understand the
varicus  computer
programs and the
possibility of
modifying them to
serve the studies
and research
carried out by him.

. Interpretation of
geological data of
different ores.

. Drawing the
distribution of
various  materials

throughout the
country.

to classify
materials.

. The

mathematical

sciences that
enable him to
calculate the
reserves of

different materiais.

. Ability to read and

interpret different
geoiogical
recordings.
student
shows the ability
to clearly display
the distribution of
raw materials and
market them to
international
companies.

physics,
biology).
Knowledge and ability to
use maodern geological
techniques and skills.
Ability to use compuier
programs to study the
distribution and spread of
geoiogical ores.

chemistry,

i. Ability to use computer

programs to study the
distribution and spread of
environmental pollution.

Prepare distribution
maps of natural
materials.

Prepare distribution
maps of environmental
pollution.

Classification of different

areas according to the
degree of their different

risks: environmental,
natural, seismic,
volcanoes.
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utcomes for the Diclagical Sciences Program

cognitive Competeicies Learning sutcomes
domains Knowledpe Skilt Attitude
Zoclogy Gain the knowledge | Learn how to identify Apply a scientific 1. Develop an understanding of the levels of organization and
and understanding and classify animals approach to classification of organisms
of the range of Into taxonomic groups | understand and solve
animal diversity real-life problems 2. Describe fundamental principles of biology: e.g., diversity of iife,
Learn the functions of evoluticnary theory
Understand the the major organs and Able to communicate
structure-function systems of an animal’s | scientific ideas in 3. Understand the flow of energy in animals
and evolutionary body writing and orally
relationships at 4. Understand the structure, function, organization of animal life
different levels of Learn how to carry out | Able to work as part
biological practical work to of a team 5. Understand the process and outcomes of evolution
organization in integrate anatomy with
animals functional morphology, | Able to acquire and 6. Learn the rules and methods of classification and identification of
physiology, and synthesize scientific animals
Understand the development in animals | information and
principals of references from a 7. Able to carry out practical work to integrate anatomy with functional
ecology as they Be able to analyze data | variety of sources morphology, physiology, and development of animals
relate to the using appropriate
interactions of statistical methods 8. Able to collect, analyze and interpret scientific data related to
animals and the biological problems in animal organismal biology
surrounding Be able to communicate
environment findings using models, 9. Able to apply a scientific approach to understand and solve problems

charts and graphs

10. Able to communicate scientific information effectively in written and

oral forms, addressing basic biological concepts within the field of
zoology

11. Able to work as part of a team

12. Able to acquire and synthesize scientific information and literature

from a variety of sources in the field of zoology

13.Demonstrate an understanding of the ethical issues in the practice of

science




Gain the knowledge
and understanding
of the range of plant
diversity, structure,
physiclogy, and
environmental
reiationships

Gain the knowledge
and understanding
of plant
classification,
medical and
economic values

Understand the
principals of
ecology as they
relate to the
interactions of
plants and the
surrounding
environment

Leamn how to cairy out
practical work in the
ficld and in the
laboratory on plant
morphology and
anatomy, identification,
vegetation analysis
techniques,
physiochemical
analyses of plants

Able to analyze data
using appropriate
statistical methods.

Able to communicate
findings using models,
charts and graphs

Apply a scientific
approach {o
understand and solve
real-life problems

Able to communicate
scientific ideas in
writing and orally

Able to work as part
of a team

Able to acquire and
synthesize scientific
information and
references from a
variety of sources

1. Understand the structure of plants: cell types, tissues and organs
2. Understand the structure, function, organization of plant life
3. Understand the physiological response of plants to the environment

4, Leamn the rules and methods of ciassification and identificatioin of
plants

5. Learn how to use the herbarium and the management of the collected
plant specimens

6. Able to carry out practical work to integrate anatomy with functional
morphology and physiology of plants

7. Able to collect, analyze and interpret scientific data related to
biological problems in plant organismal biology

8. Able to apply a scientific approach to understand and solve problems
9. Able to communicate scientific information effectively in written and
oral forms, addressing basic biological concepts within the field of

botany

10. Able to work as part of a team

11. Able to acquire and synthesize scientific information and literature
from a variety of sources in the field of botany

12.Demonstrate an understanding of the ethical issues in the practice of
science




Micrabiology
anag
Immuncloegy

Gain the knowledge
and understanding
of the diversity of
prokaryotes, protists
and fungi

Distinguish the
basic categories of
microorganisms,
including
prokaryotic
microbes (Archaea
and bacteria),
viruses and
eukaryotic microbes

Learn and
understand the
broad applications
of microbiology in
biotechnology and
food industry

Understand the
basic aspects of
immunology,
immunity to disease,
and the diagnostic
methods

Leam the basic skills
microbiclogical
isboratory

Learn the basic
principles and
applications of
recombinant DNA
Technology

Learn the traditional
microbioclogical
techniques and various
microbial applications
used to improve both
the public health and
human welfare

Understand the terms of
biorisk, biosafety, and
"containment"
including laboratory
protocols,
microbiological
techniques and
instruments needed in
the laboratory to
guarantee containment

Ablc to assess the
ecological impacts and
relevance of microbes
to the well-being of
humans, including
water treatment, food
microbiology, and
industrial processes

Able to use of
microbes as tools in
industrial
microbiology and
biotechnology

Recognize the current
societal issues in
biotechnology and
bioethics

Ability to
communication of
scientific ideas in
writing and orally

Able to work as part
of a team

Able to acquire and
synthesize scientific
information and
references from a
variety of sources

(O8]

Gain the core knowledge in the theory and practice of Microbiology
and immunoclogy

Gain an understanding of the ecological impacts and relevance of
microbes and its applications in food microbiology, industrial
microbiology, and biotechnology

Gain the understanding of the use of microorganisis n biotechnology,
food industry, and pharmaceuticals to create a wide variety of products
and to assist maintaining and improving the environment

. Leamn the rules and methods of isolation and identification of microbes

. Able to collect, analyze and interpret scientific data related to

biological problems in microbiology

Able to communicate scientific information effectively in written and
oral forms, addressing basic biological concepts within the various
aspects of field of microbiology

. Able to work as part of a team

Able to acquire and synthesize scientific information and literature
from a variety of sources in the field of microbiology and immunology

Demonstrate an understanding of the biorisk (biosafety levels) and
ethical issues in the practice of microbiology and biotechnology and
the safety measures required to mitigate the biorisk




Biochemistry
and
Molecular
Biclogy

Gain the knowledge
and understanding
of acids, bases,
water, and buffers

Gain the knowledge
and understanding
of biological
molecules, protein
structure and
purification, and
enzymes

Gain the basic
concepts in
molecular biology
including the
molecular nature of
genes, organization
of the chromosome,
DNA replication
and repair, gene
expression and
regulation of gene
expression,
recombinant DNA
technology,
genomics and
bioinformatics and
to correlate the
DNA and RNA
structure to their
function

Able to correlate the
protein-DNA
interaction to DNA
replication and gene
expression

Able to predict the
consequences of
various types of
mutations on gene
expression and
organism's viability

Gain he skills to isolate,

quantitate and qualify
the genomic and
plasmid DNA

Able to apply various
chromatographic and

electrophoretic methods

Able to perform PCR
for gene amplification,
detection and diagnosis
of some human genetic
diseases

Able to use various
online resources and
database and tools (e.g.
GenBank)

Function successfully
in the laboratory under
safc laboratory
practices

Able to use databases,
computational tools
and other online
resources effectively

Apply a scientific
approach to
understand and solve
problems

Able to communicate
biological research
findings orally and in
writing

Able to work as part
of a team

Able to acquire and
synthesize scientific
information and
references from a
variety of sources

w

10.

11.

Gain the core knowledge in the theory and practice of Biochemistry
and Molecular Biology

Able to describe fundamental principles of biology: e.g., inheritance.
centra] dogma

Gain an understanding of biochemical and molecular processes that
oceur in and between cells

Able to describe and explain the molecular nature of genes,
organization of the chromosome, DNA replication, repair, gene
expression and regulation of gene expression, recombinant DNA
technology, genomics and bioinformatics

Gain insight into the most significant methods at the molecular level
such as chromatography, electrophoresis, DNA isolation, protein
purification, and PCR to expand their understanding of biology

Able to collect, analyze and interpret scientific data related to
biochemical problems at the level of molecular biology

Able to apply a scientific approach to understand and solve problems
Able to communicate scientific information effectively in written and
ora] forms, addressing basic biological concepts within the field of
biochemistry and molecular biology

Able to work as part of a team

Able to acquire and synthesize scientific information and literature
from a variety of sources in the field of biochemistry and molecular

biology

Demonstrate an understanding of the ethical issues in the practice of
science
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Cell Biolegy

Gain the knowledge
and understanding
of the biological
molecules

Understand celi
structure and
function for
prokaryotic and
eukaryotic cells
including the main
processes such as
energy flow and
replication

Understand the
concepts and
applications of
Mendelian and non-
Mendelian genetics

Have the knowledge
and understanding
of the mechanisms
of genetic
inheritance and
information flow

Gain the skills and
application of several
iaboratory techniques in
cell biology research

Able to isolate and
analyze DNA, RNA,
proteins, and
sequence genomes

Able to draw a family
pedigree with
comprehensive
information

Able to understand and
interpret the principles
of chromosomal
disorders

Able to perform
chromosomal
karyotyping and
aberrations

Able to apply genetics
concepts to explain
how phenotypes are
transmitted from one
generation to another
in different organisms
including plant,
animal and human

Able to apply a
scientific approach to
solve real-life cases of
genetics using
mathematical and
probability skills

Able to communicate
biological research
findings orally and in
writing

Able to work as part
of a team

Able to acquire and
synthesize scientific
information and
references from a
variety of sources

w

10.

Able to describe fundamental principles of biology: e.g., levels of
organization, inheritance, central dogma

Understand the complexity of biological systems and the necessity for

biologists to study them at different levels of organization

Understand the concepts and applications of Mendelian and non-
Mendelian genetics

Gain the laboratory and mathematical skills to understand and solve
real-life cases of genetics

Able to collect, analyze and interpret scientific data related to
biological problems in genetics and cellular biology

Able to apply a scientific approach to understand and solve problems
Able to communicate scientific information effectively in written and
oral forms, addressing basic biological concepts within the field of
genetics and cellular biology

Able to work as part of a team

Able to acquire and synthesize scientific information and literature
from a variety of sources in the field of genetics and cell biology

Demonstrate an understanding of the ethical issues in the practice of
science
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4 EESiECTIE

Theoretical fields of Obligatory Basic

cognitive Competencies Learning outcomes
domains Knowledge Skill Trend 25
Bio-Marine 1. Knowledge of scientific 1.The student searches for 1. Have the ability to analyze . The abhility to know marine plant and animal

Sciences: {(Marine
Biology, Marine
Ecosystems).

and practicai skills in
classifying marine
organisms and their
relationship to
ecosystems.

2. Determining the types of
marine and coastal
ecosystems and their
connection with the
holistic ecosystem.

information and conducts
various scientific researches
in the field of specialization.

2.The student conducts the

practical and field
application, collect samples
and identify them, and
conduct the necessary
laboratory analyzes.

3.The student performs a

proper thinking and sound
research comparison.

and formulate data and
information.

2. Communicate and discuss

with relevant references
when collecting
information.

3. The ability to explain and

discuss the scientific
paper.

organisms and their environments that reside in the
seas and coasts and the role and importance of
each organism in the environment

. The ability to understand coral reef environments

and their interrelationship with other marine life as
an integrated ecosystem

. Familiarity with the basic classification of marine life
. The ability to know and understand marine

ecosystems and their organisms, which include
physiology, behavior, evolution and environment

. Familiarity with aquatic systems such as marshes,

mangroves, coral reefs, grass meadows, lagoons
and tidal flats

. The ability to know the importance of the

succession between marine and terrestrial
ecosystems to serve the ecological and socio-
economic system

. The ability to understand the integration of the

different systems with the holistic ecosystem

Abiotic marine
sciences: (Marine
sciences, Physical
Oceanography,
Ocean circulation,
Marine chemistry,
Methods of
marine analysis
and
measurements,
Geological
Oceanography,
Coastal geological
processes).

1. Knowing and
understanding the
phenomena and their
interpretation of
variables of basic
physical, biological,
chemical, and geological
oceanography.

1. The student searches for

information and conducts
various scientific researches
in the field of specialization.

2.The student conducts the

practical and field
application, collect samples
and identify them, and
conduct the necessary
laboratory analyzes, and use
of related computer
programs.

3.The student performs a

proper thinking and sound
research comparison.

1. Have the ability to analyze
and formulate data and
information.

2. Communicate and discuss

with relevant references
when collecting
information.

3. The ability to explain and

discuss the scientific
paper.

. The ability to know the basic biological, chemical,

physical and geological phenomena and variables in
ocean that affect coastal ecosystems

. The ability to know devices and methods of

measuring biological, chemical, physical and
geological variables in ocean

. The ability to understand general physical laws in

ocean, e.g., equations of motion in ocean,
geostrophic currents, currents caused by winds,
waves, tides, and Coriolis force

. The ability to know the basic chemical components,

dissolved gases, suspended and dissolved
substances in ocean, its methods of measurements,
and understanding their importance and impacts on
the marine environment

. Familiarity with the distribution of the world's seas,

ocean formation and tectonics, ocean




geomorphology, bottoms, continenta! shelves,
canyons, valleys, mid-oceanic ridges

. The ability to know the sources of marine sediments

and their classification, sedimentation rate, sea
level fluctuation

. Familiarity with the factors affecting the formation

of coasts, the principles of sediment movement
processes, and the methods of controlling
sedimentary processes

Coastal
environments on
land: (coastal
environment,
hydrogeology and
engineering
geology (to study
the stability of
slopes), natural
ecosystems
(associated with
coastal
environments on
land)).

. Knowing the types of

coastal ecosystems and
the principles of coastal
erosion processes, and
understanding the
methods, measurement
and interpretation of the
results of acoustic,
seismic and magnetic
surveys of different
marine environments.

1. The student searches for

information and conducts
various scientific researches
in the field of specialization.

. The student conducts the

practical and field
application, collect samples
and identify them, and
conduct the necessary
laboratory analyzes, and use
of related computer
programs.

3.The student performs a

proper thinking and sound
research comparison.

1. Have the ability to analyze
and formulate data and
information.

2. Communicate and discuss
with relevant references
when collecting
information.

The ability to explain and

discuss the scientific paper

. Familiarity with coastal ecosystems associated with

land

. The ability to know the evolution and composition

of the oceanic crust, the expansion of the ocean
floor and the marine sediment cycle

. The ability to know the principles of coastal erosion

processes, classification of beaches, change in sea
level in the Quaternary era, estuaries, deltas and
continental shelves, waves and tides, and methods
of controlling sedimentary processes

. Familiarity with the geophysical nature of ocean and

sea beds

. The ability to interpret the results of acoustic,

seismic and magnetic surveys of different marine
environments and geological phenomena and
structures in the seas

Coastal
environment
planning and
management: (Red
Sea environment,
integrated coastal
management,
marine and
environmental
law, geographic
information
systems,
environmental
impact
assessment,
coastal planning,

. Learn about the

application of integrated
coastal management and
the sustainable
development of marine
and coastal resources.

. Knowledge of the

national strategy for the
protection of the
environment and the
laws and legislations
related to the protection
of the environment /
Jordanian environmental
law, and knowledge of
global and regional
marine environment

. The student searches for

information and conducts
various scientific researches
in the field of specialization.

. The student conducts the

practical and field
application, and use of
related computer programs.

3.The student performs a

proper thinking and sound
research comparison.

1. Have the ability to analyze
and formulate data and
information.

2. Communicate and discuss
with relevant references
when collecting
information.

3. The ability to explain and
discuss the scientific paper

. The ability to know the ecosystems of the Red Sea,

in terms of its origin and composition, geographical
location, climate, environments, general
characteristics and features

. Familiarity with the strategies, integrated

management, and sustainable development of
marine and coastal resources

. The ability to know the national strategy for the

protection of the environment and the laws and
legislations related to the protection of the
environment / Jordanian Environmental Law

. Familiarity with the laws of the global and regional

marine environment and international conventions

. The ability to understand the methods and methods

of environmental monitoring, environmental impact
assessment, coastal planning and disaster
management




disaster
management).

laws and international
conventions.

. Knowing the strategy of

carrying out an
environmental impact
assessment with the use
of the application of
geographic information
systems.

6. The ability to understand the basic principles of
geographic information systems and the
development of its concepts, components and
theories
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Marine Biclogy

Learning Outcomes

Learning Outcomes

Competencies

Attitude

Skiil

Knowledge

Cognitive domains

1.

Acquisition of
scientific and
practical skills in
the anatomy of
marine animals.

The student's
familiarity with the
animals that live in
the Red Sea
environment, their
reproduction and
life cycles.

The student
acquires the skills
of classifying
animals
biologically at the
rank level as soon
as they see it.

Have the ability to
analyze and
formulate data and
information.

Contacting and
communicating with
the relevant
authorities when
collecting
information.

The ability to explain
and discuss the
scientific paper

. The student

searches for
information.

. Carrying out various

scientific researches
in the field of
specialization.

. Having the ability to

analyze and
formulate data and
information.

Understanding and
comprehending the scientific
terminology that he
encountered during his study of
marine animals.

Knowledge of the basic
classification of marine
animals.

Realizing and knowing the role
and activity of marine animals
(invertebrates, vertebrates,
benthic, coral reefs,
zooplankton and fish) that live
in the marine environment, their
modifications to live and
survive in a specific
environment.

A broad understanding of the
evolution of the phyla to which
these animals belong.
Knowing the installation of the
different vital systems for all
marine animals.

Identify the function of the
different internal organs of the
animal and the relationships
between them.

Marine zoology,
including:
invertebrates,
vertebrates, and
benthic animals
Coral reefs,

zooplankton, and fish.




1. Student

acquisition of
scientific and
practical skills
in the anatomy
of marine
plants.

. Familiarity of
the student
with the plants
that live in the
Red Sea
environment,
their
reproduction
and life cycles.

. The student

acquires the
skills of
biologically
classifying
plants at the
rank level as
soon as he
sees them

Have the ability to
analyze and
formulate data and
information.

Contacting and
communicating with
the relevant
authorities when
collecting information

.The ability to
explain and discuss
the scientific paper

. The student's field

trips.

The student
searches for
information.

. Carrying out various

scientific researches
in the field of
specialization.

. Writing articles and

scientific research.

Understanding and
comprehending the scientific
terminology that he came
across during his study of
marine plants

Know the basic classification
of marine plants and marine
microorganisms

Realizing and knowing the
role and activity of marine
plants (marine plants, marine
algae, phytoplankton and
marine microorganisms) that
live in the marine
environment, their
modifications to live and
survive in a specific
environment.

A broad understanding of the
evolution of the phyla to
which these plants belong

Marine plant sciences,
including: marine
plants, marine algae,
phytoplankton and
marine microbiology




Developing
studenis'
information and
correcting it when
discussing
environmental
issues

. Analytical and
communication
skills

. The student's

1.

Have the ability to
analyze and formulate
data and information.

Contacting and
communicating with the
relevant authorities
when collecting
information.

Proficiency in
environment
characteristics and
components
Understanding the
effects of pollution
and its types

[Learn about the basics of the
ecosystem, its components and
characteristics

General perception about
different environments
.3Understanding the meaning
of pollution and its confiscation

Marine environment
and poliution,
including: marine
environment,
evolution, marine
poliution, and marine
sciences

ability to do an 3. The ability to explain and types
environmental an_d d'?‘?uss the
assessment scientific paper
analysis
Acquisition of 2. Recognizing and knowing the
1. Have the ability to scientific and role of the physiology of the
analyze and practical skills in the brittle living in the marine

The ability to _formulate data and gnatomy of the envir_qnm_ent, and.tr_\eir
analyze and information. mt_ernal organs of mod_lflcatlons for living and
foimlilate data and . animals and plants surwval,_ knowmg the _
O s——. 2. Contacting a_nd The §tudent . _comp03|t[on of the various . . _
The ability to do communicating with acquires the skills to lnterngl vital sys’.tems-of_ marine M_arme p_hysnology,
Soientic the relevant identify enzymes, organisms, and ldentl_fymg_thelr biochemistry and
experiments to authorities when secretory _glands, function and the relationships aquaculture
separate pollecting anq c.:hemlgall between thgm. _ .
Biocherrical information. activities Wlthll‘.] cells |s. Understandln_g the lnte_ractlon
compounds Students acquire between marine organisms and

3. The ability to explain skills in separating the marine environment and

and discuss the
scientific paper

biochemical
compounds from
marine organisms

knowing the biochemical
interactions and marine
organisms.




8.

The student | 6
acquires ihe sKkills of
waier sysiems, entry
and disposal

The student's familiarity with
the basics of aguaculiure and a

broad undersianding of culiure
methods and systems
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Cognitive Domains Competencies Eearning Cutcomes
Knowledge | Skill Attitude
Electrical Engineering Increase the Acquiring the (Rewrite: Enabling | 1. The ability to understand the designs
Kield: knowledge in skills of thinking | the student to have of electrical system
1. Electrical circuits, order to and logic to the skills of using 2. The ability to deal with connecting
2. Electronic understand the identify strengths | electrical sciences alternative energy systems with
components and basics and the and weakinesses, in generating the electricity grid
circuits, . applications of Acquiring the energy from 3. Selecting the appropriate electrical
3. Instrumentations electrical skills of design, alternative sources) appliances for alternative energy
and measurements, | engineering installation, and systems
4. Electrical machines sciences, such as maintenance of 4. Understanding electronic circuits
and power systems. elec’mcall, o renewable energy 5. Understanding the importance of the
electronic circuits, systems ar_ld their process of controlling electrical
Instrumentation relationship to svsh
; ystems
aiid elec.trlcal- 6. Ability to measure power, voltage,
measurements, engineering. P :
. o current and electrical resistance
electrical The ability to
machines, and identify problems
power systems and find
appropriate
solutions (delete
“to them”)
Mechanical Engineering Increase the Acquiring the Enabling the 1. The ability to deal with designs of
Field: knowledge in skills of thinking | student to master mechanical systems
1. Fluid mechanics, order to and logic to the use of 2. The ability to understand the cooling
2. Thermodynamics, understand the identify strengths | mechanical processes of alternative energy
3. Heat transfer, basics of and weaknesses, sciences in systems
4. Engineering mechanical Acquiring the generating the 3. The ability to perform the calculation
mechanics (statics engineering skills of design, alternative energy of the mechanical loads from the
and dynamics), sciences and installation, and




5. Strength of

applications,

maintenance of

E—

components of alternative encrgy

materials. cspecially thermal renewable energy systems
sciences and systems and their 4. Distinguish between the types of
applied mechanics relationship to needed materials for power systems
mechaiical 5. Sensing the importaince of thermal
enginecring. insulation

Conventional Energy 1. Building Acquiring the Achieving a 1. The ability to deal with power
Resources: knowledge in skills of using correct generation systems from conventional
1. Energy economics and the basics of modermn understanding energy resources

management, conventional technology in the of the 2. To be aware of the environmental
2. Eenergy conversion energy field of importance of impact of renewable energy
3. Conventional energy sciences, their conventional adopting 3. The ability to implement economic

resources, economics, energy conventional feasibility studies for alternative
4. Internal and external management Knowledge of energy energy systems

combustion, and obstacles, conventional resources 4. The ability to distinguish between the
5. Problems and 2. energy generation Reducing the negative and positive advantages of

limitations of traditional Understanding methods and their harmful traditional energy sources

energy, the principles environmental environmental
6. Power plants, of energy impact impact of
7. Environmental conversion, alternative

pollution. generation energy

systems and
their
environmental
impact.

3. Sensing and
neutralize the
negative
environmental
impact of
alternative
energy




Energy:

L.

SRS

th R

Nuclear energy,

Oil shale,

Solar energy (thermal
and clectric),

Wind energy,

Hydro and geothermal
energy,

Bioenergy and waste
management,

Energy auditing and
storage,

Other renewable energy
resources.

knowledge in
the basics of
all renewable
energy
scicnces, and
resources
Building
knowledge in
the energy
auditing and
storage
Building
knowledge in
the Bioenergy
and waste
management

()

skills of time and
resources
management,
Acquiring the
skills of
leadership and
working within as
team.

(Rewrite: 2.
Acquisition of
leadership and
teamwork skills.)
Acquisition the
skills of projects
management
related to various
renewable energy
resources
Gaining the skills
of generating
renewable energy
from multiple
sources

Acquire the skills
of determining the
environmental
impact (positive
and negative) of
alternative energy
on society and the
environment

importance of
producing all
types of
alternative
cnergy
Implementation
of economic
feasibility
studies for
alternative
energy projects
Harmonization
of alternative
energy projects
with the
Jordanian
environment

W

Alternative and Renewable | 1. 7Buﬂd1ng 1. Acquiring the 1. Realizing the 1. The ability to convince the importance )

of renewable energy for the individual
and socicty (Attitude)

The ability to design wind turbines
systems

The ability to design solar energy
systems

The ability to deal with hybrid systems
The ability to use the software used in
the design of various alternative
energy systems

The ability to deal with bio-energy
systems and waste
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Learning OQutcomes of Applied Geology and Envirenment Program

Basic and compulsory theoretical areas

Competencies

Cognitive Knowledge Skikk Attitude Learning Jutcomes

Domains
Geology and Apply the basic 1-The student has good | 1-The student shows 1-Master the basic knowledge and skills in the
Environment. concepts and communication and commitment to the field of geology and environment.
Including: General knowledge learmned by | teamwork skills. work. 2- Learn about the composition of the Earth, its
geology (1), General | the student in the field spheres, the continental and oceanic plates, and
geology (2), of geology and 2-The student will 2-The student the geological time.
Environmental environmental sciences | practice the geological | participates in planning | 3- Recognize the most important principles of
Sciences to accomplish tasks and | skills that he learned and exploiting the environmental sciences and the various

solve geological and
environmental
problems related to
them.

during his studies in the
field of geology and
environment, which
include the structure of
the earth, the earth’s
spheres, plate tectonics,
geological time, the
most important
principles of
environmental sciences,
and the most important
environmental
problems.

available resources.

3- The student
contributes to the
analysis, conclusion
and application of the
principles of geology
and environment.

4-The student initiates
positivity with others.

5- It 1s concerned with
developing a positive
attitude towards the
science of

environmental problems and reduce their effects
and risks.

4- Practicing the skill of communication and
participatory work.

5- To practice the acquired skills in
communication and community service and to
abide by ethical responsibilities in relation to
geological and environmental work and society.
6- It is concerned with developing a positive
attitude towards the science of environmental
and applied geology.

7-1t adheres to the national strategy for the
protection of the environment and the laws and
legislations related to the protection of the

environment and Jordanian Environmental Law.




environmental and
applied geology.

Petrology and
Mineralogy.
Including: Minerals,
Igneous and
Metamorphic rocks,
Stratigraphy and
Sedimentary rocks,
and paleontology

I- Apply the basic
concepts and
knowledge leamed in
the field of petroiogy
and mineralogy (o
accomplish tasks and
solve geological
problems related to
them.

2- Recognize the
economic and industrial
importance of rocks and
minerals.

- The student wiil
practice communication
and teamwork skills.

2- Using the geological
skills that he learned
during his studies in the
field of petrology and
mineralogy to
distinguish between
mineral and a rock,
classification of
different types of
minerals and rocks.
Identifying fossils to
determine geological
ages, and understanding
ancient environments.

1- The student 1s
obligated to work.

2- The student
participates in planning
and exploiting the
available resources.

3- The student
contributes to analysis,
deduction and
conclusions.

4- The student initiates
positivity towards
others

5- Adheres the
principles of public
safety and
environmental
preservation in field
and laboratory work
6-The student uses his
abilities in information
technology to calculate
and display field and
laboratory results

7- The student exercises
the acquired skills in
communication and
community service,
8-the student is
committed to ethical

i- The student connects basic knowledge and
skills 1n the field of petrology and mineralogy.
2- Recognize and distinguish between a mineral
and a rock, and identifying the characteristics of
different minerais.

3- Recognize the crystal systems, crystal shapes,
and elements of crystal symmetry.

4- Recognize silicate minerals and non-silicate
minerals.

5- Recognize the different mineral groups and
their classification.

6- The student masters the classification of the
different types of rocks, their textures and
methods of formation.

7- The student differentiates between rock layers
(stratigraphy), fossils, ancient environments,
geological ages, and using fossils to solve
geological problems.

8- The student is obligated to apply public safety
standards in field work and laboratories




responsibilities with
regard to geological and
environmental work
and society.

Structural and
engineering geology.
including:

Structural Geology,

Engineering Geology.

Apply the basic
concepts and
knowledge learned n
the field of structural
geology and
engineering geology to
accomplish tasks and
solve related geological
problems related to
them..

1- The student has good
communication and
teamwork skiils.

2- The student practices
geological skills that he
learned during his
studies in the field of
structural and
engineering geology,
which includes
distinguishing and
identifying the different
types of geological
structures of rocks
(faults, fractures, and
folds).

3- The student links
structural and
engineering geology
with engineering
projects.

1- The student is
obligated to work.

2- The student 1s
expected to be able to
plan and exploit the
available resources.

3- The student
participates in analysis,
deduction and
conclusions.

4- The student tends to
be positive towards
others

5- The student is
committed to the
principles of public
safety and
environmental
preservation in field
and laboratory work
6-The student uses his
abilities in information
technology to calculate
and display field and
laboratory results

1- The student connects the basic knowledge and
skills in the field of structural and engineering
geology.

2- ldentifies and characterizes the different types
of geological structures of rocks (faults,
fractures, folds).

3- The student links engineering geology with
engineering projects built on the ground for
different geological layers and structures (such
as dams, roads, constructions, etc.).

4- Uses the acquired skills in communication,
community service and commitment to ethical
responsibilities in relation to geological and
environmental work and society.

5- The student is committed to applying public
safety standards in field work and laboratories

Applied geology.
Including:
Geophysics,

1-The student uses the
basic concepts and
knowledge he learned

1- The student has good
communication and
teamwork skills.

1-The student is
expected to be able to
use appropriate

1- The student connects basic knowledge and
skills in the fields of applied geology.




Geochemistry,
Petroleum Geology,
Hydrology, Econoniic
Geology, Minerals
and Industrial Rocks,
Applied Field
Geology, Geographic
Information Systems
(GIS), and Remote
Sensing).

in the ficld ot applied
geology (geophysics,
geochemistry,
petroleum geology,
hydrology, economic
geology, minerals and
industrial yocks, applied
field geology, GIS, and
remote sensing) to
accomplish tasks and
solve geological
problems related to
them.

2 — The student learns
about the stages of
scientific research.

2- The student uses the
geological skills that he
learned during his
studies in the field of
applied geology, maps,
field works,
geophysical
measurements,
geochemistry,
petroleum geology,
hydrogeology,
economic geology,
minerals and industrial
rocks, applied field
geology, geographic
information systems,
and remote sensing).

3- The student masters
objective decision-
making.

4- The student masters
preparing the scientific
report for field and
laboratory work.

laboratory and ficld
methods for applied
geosciences.

2- The student is
expected to plan and
make optimal use of the
available resources.

3- It is desirable for the
student to have the
ability to think, analyze
and conclude.

4- The student
discusses and explains
the laboratory and field
results.

5- The student is
committed to the
principles of public
safety and
environmental
preservation in field
and laboratory work.
6-The student exercises
his abilities in
information technology
to calculate and display
field and laboratory
results

7- The student uses the
acquired skills in
communication,
community service and

2- Uses different geophysical survey methods
and techniques and their determinants, and
choosing the most appropriate methods for
different applications. And the interpretation of
the geophysical survey data properly.

3- The student connects the geochemical
concepts and principles of liquids, rocks and
sediments, and learns about the methods of
transporting chemicals between atmospheric,
continental and marine environments to predict
the results of geological processes.

4- Recognize the techniques, methods and sub-
surface maps used for prospecting and drilling
for oil and natural gas, and identify drilling
problems and ways to address them.

5- Recognize the most important water resources
and their distribution. Learn about the elements
of the water cycle and how to make a water
balance, and learn about groundwater reservoirs
and ways to explore them.

6- Learn about ores, mineral deposits (metallic
and non-metallic), industrial minerals and rocks,
their methods of origin and industrial uses, and
geological, economic and mining factors that
affect the economic value of metallic and non-
metallic ores.

7- The student masters the interpretation of
maps, the use of the geological compass,
distinguishing between geological formations
and discoveries, making field measurements and
writing field reports.




commitment to cthical
responsibilities in
relation to geological
and environmental
work and society.

8- The student takes the
mitiative to develop a
positive attitude
towards applied
geology.

8- Recognize the data used in geographic
mformation systems, methods of analysis and
use i1 geological applications.

9- Recognize the different techniques and types
of aerial and satellite images and their analysis.
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! Classical and

Modern Physics

¢ Understand the following
' concepts:

1. Physics of sound.

2. The physics of light.
3. Biophvysics.

4. Quantum physics.
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1. To demanstrate the ability to
use laboratory skills by studying
practical courses.

2. To practice the use of various
laboratory skills (graph, analysis
of readings).

3. To master the skill of using
lenses, mirrors and optical fibers
in different fields.

1. To praCtICe desngnmg
successful scientific
experiments for public
safety standards.

2. To feel the importance of
calculating errors and
mathematical calculations

1 Knowledge of unr‘erstandma
| and applying the principles of
physics in practical experiments
2. Know the properties. Lenses
3. Know the properties of mirrors
4. Using the telescope

5. Ability to analyze light using a
prism

6. Knowing the use and functions
of optical fibers

7. Knowing the ways of
transmitting and receiving by
optical fibers

8. The ability to measure the
speed of light

9. The ability to measure the focal
length

2. Traditional
applications of
biomedical physics

It includes an understanding of the
following concepts:

1. Bio-radiation physics.

2. Radiation protection.

3. Medical biophysics.

4. Healthy physics.

5. Nuclear physics.

1. To demonstrate the ability of
the nuclear structure of some
nuclei in knowledge of nuclear
reactions and radioactivity

2. To explain the properties of
the nucleus of an atom.

3. To explain the nature of
nuclear power and energy.

4. To explain nuclear
disintegration, fission and
nuclear fusion.

1. To practice how to
calculate doses for different
sources.

2. To practice detection
techniques for radioactive
sources.

3. To be concerned with the
agencies regulating radiation
laws.

1. Knowledge of the principles of
nuclear decay and the different
transformation methods

2. Know how photons interact
with matter

3. Knowledge of the basic
principles in radiation doses

4. That the student learn the
principles of radiology and the
devices used
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¢ 5. That the student learn the

principles of using devices used in

- medicine

6. The abhility to understand the
principles of radiotherapy

7. Knowledge of the principles of
the interactions of gamma rays
with matter

8. Familiarity with the relationship
of X-rays to voltage, current and
time

3. Methods of
diagnostic physics in
biomedical physics

It includes an understanding of the
following concepts:

. X-ray physics.

. Tomography.

. Breast imaging.

. Bone density or fragility.

. Ultrasound imaging.

. Medical X-rays.

. Magnetic resonance imaging.

. Laser and infrared applications
in medicine.
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1. Demonstrate the ability to use
physical principles to understand
the transmission of nerve signals
in the body.

2. To demonstrate the ability to
use the principles of
thermodynamics to explain the
phenomena related to
temperature in the body.

3. To be fluent in the use of
physical principles to understand
the mechanism of hearing and
vision.

1. To exercise control over
the quality and quality of the
image in MRI.

2. Medical imaging
evaluation can be practiced
by using different.

3. To practice the use of X-
rays in mammography and
fluoroscopy.

1. Knowing how to use x-rays in
radiography and computed
tomography (CT) imaging

2. Knowledge of the basic
principles of MRI

3. Ability to correlate MR imaging
with field strength and cooling

4. Knowledge of the entrance
exposure rate for normal
fluoroscopy to the patient

5. Knowing the Standard
Precautions magnetic field
strength

6. Knowing the percentage of
radiation absorbed by the body
7. Knowing the relationship
between the density of body parts
and the absorption of rays

8. Familiarity with job duty in
hospitals




i 4. Clinical
i applications of
| biomedical physics
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nciude learning about:

¢ 1. Radiation biology.

2. Therapeutic radioiogy and

¢ accelerators.

E 3. Radiological quality control.

§ 4. Nuclear medical physics.

i 5. Postures of radiography.

6. For medical radiopaque
modeling and applications.

7. Medical optical spectrometer.

1. Demonstrate the ability to

¥ understand major developments
in both radioactive materials and
devices related to nuclear
medicine.
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1. To feel the importance of
the aspects related to
radioactive materials in

' nuciear medicine.

2. Pursue knowledge of the
developments of the
different types of devices
used in nuclear medicine.

. L. Knowledge of the uses of non-

ionizing electromagnetic waves in
diagnosis and treatment

2. Knowledge of basic principles
and concepts in nuclear medicine
physics and how radiation
interacts with matter

3. Familiarity with the principles of
nuclear decay

4. Skill in Common Clinicai
Applications in Nuclear Medicine
5. Knowing how waves travel

6. Knowing the interaction of
radiation in the biological system

SEELTE BRI

5. Advanced
applications with
field experience in
biomedical physics

It includes familiarization with the
following:

1. Modern applications in
medicine.

2. professional ethics.

1. Be good at using different
mathematical transformations
to process images

1. To discuss and practice
how to analyze images in
terms of reshaping, coding,
and slicing.

1. Knowledge of the basic
principles of calculating the energy
rate in radiography

2. The ability to calculate basic
physical values in imaging such as
radiation rate, clarity, voltage, ....
etc.

3. Knowledge of the basic
principles of digital photography
4. Familiarity with the relationship
of focus size with the angle, length
and width of the anode in an x-ray
device

5. Ability to analyze images

6. Radiation
protection, doses,
detection and
radiation
measurement

Include learning about:

1. The basic quantities used in
calculating radiation doses and
their uses.

2. The basics of damping off
gamma rays and neutrons.

1. Demonstrate the ability to
know the efficiency of total and
implicit radiation detectors.

2. To be fluent in describing the
formation of pulses in the pulse
detector.

1. To discuss the methods of
forming gamma and alpha
spectra, methods of their
measurement and analysis.

1. Knowledge of the basic
principles in calculating radiation
doses

2. Knowledge of mathematical and
empirical methods for estimating




s RE gAY o

: 3. Computationai and empirical . 2.To discuss the description | both the absorbed dose and the

: methods for estimating each of the E ¢ of the work of gas-filled and | effective dose

absorbed doses, the effective i | scintiilation detectors. 3. Knowledge of the basic

« doses, and the committed effective * principles of radiation protection
doses. 4. Distinguish between different

types of radiation doses

5. Distinguish between the types
of radiation emitted by medical
devices

6. Knowing the radiation shielding
specification

i 4.Approximate methods used in |
i designing radiation shieids, internal i
and external doses, and estimation
of radiation hazard.
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Learning Outcomes of

Geographic Information System anc Remote Sensing



Geogi:ap—hic Infm‘mati(»iﬁmsysrténﬂ;ﬁd Remeote Sensing

Basic and compulsory theoretical areas

Cognitive Domains

Competencies

Knowledge

kit
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Learning Outcomes

Geographic information systems

It includes (digital -cartography,
geographic databases and their
design, Dbasics of  geographic

information systems, and geographic
projections)

The student develops an
understanding of
geographical terms  and
databases.

Distinguish and comprehend
basic and advanced
geographic terms, methods of
collecting geographic
information and its sources.
Uses modern methods in the
study of natural resources.
Apply modern methods that
help decision-makers related
to natural resource
management and  spatial
analysis methods .

The student will be able to
identify the means and
methods for managing and
displaying data in geographic
information systems.

The student begins to
monitor geographical
information from its
various SOurces.

Shows the basics of

geographic data design
and storage
mechanism.
Differentiate between
geographic
projections.
Links geographic

systems environments
data.

The student
compares modern
methods of
managing natural
TESOUrCES.

The student
adequately
differentiates
between
geographical data
and the methods of
designing and
using them.

—

N

Vionitoring geographic
information from its various
sources

The  ability
geodatabases
The ability to differentiate

to buiid

between geographical
projections
Learn about modern

cartographic design and its
interpretation methods

Learn about database
design and processing
methods

Learn about modern
methods of studying

geographical topography
Recognizing the most
important modern ways to

represent  the Earth's
surface
Understanding modern

geographic systems.

The ability to distinguish
between databases and
their types.




GIS applications

These include {GIS data analysis,

GIS  applications  In natural
disaster = management, GIS

applications in natural resource

management).

!\,)

The student excels in all the |

necessary  applications  to
learn how to solve
environmental problems

within the GIS environment.

The student mapping and
display  data in  GIS
environment, and how to

manage them.

The student reveals how to
create databases and ways to
deal with them.

The student connects the
techniques and skills of
geographic information

systems and is able to create
databases computer and field.
Differentiate the
fundamentals of remote
sensing as a unique source of
data.

Distinguish between spectral
types and their fields
Differentiate between the
types of remote sensing data
and the characteristics and
types of satellites

Defines modern techniques
for monitoring, determining
locations, types of industrial
and aerial photography, and
methods for analyzing space
data

!\)

The student
demonstrates the
ability to solve

environmental
problems within the
geographic

information  systems
environment.

The student
demonstrates the
ability to  create

databases and methods
of dealing with them,
taking into account the
preservation of the
existing ecosystem.
The student exercises
sufficient skills to
create databases.

The student
exercises sufficient
knowledge of the
applications of
geographic
information
systems.

The student
differentiates
between  natural
resources based on
a set of criteria.
The student
practices the
various methods of
evaluating natural
resources, solving
problems and
identifying  them
within sound
environmental
frameworks.

[Nl

Familiarize to use the
techniques and skilis for GIS
applications

Understanding and integrating
geographical sciences as
sciences that can be employed
in many applications

Apply knowledge gained
from analyzing geographical
data

Apply natural resource
monitoring methods and
skills.

Learn about natural disaster
management methods using
geographic information
systems

Identify methods of managing
natural resources using
geographic information
systems

The ability to distinguish
between methods of computer
representation and analysis of
natural disasters
Understanding of modern
spatial analysis systems




Remote Sensing Differentiate the | 1. The student is fluent in The student | 1. Monitor and understand the
fundamentals of remote satellite data. discusses the types basics of remote sensing from
These include (remote sensing basics, sensing as a unique source of | 2. The student is fluent in of remote sensing its various sources.
platforms and sensors, microwave data. understanding spectral data. 2. The ability to distinguish
remote sensing,- aerial photography, Distinguish between spectral rays, especially natural The. . studept b(?t\\'een ﬁgtellites. o
surveying and photogrammetry). types amd their figlds ~ omes. . participates in | 3. The ability to distinguish
Differentiate  between  the | > The stu.dent. determine thinking about the between space probes and
4
nmes of remote sencine dat: the directions, and best sources of data platforms.
types of remote sensing data ; - i s o5 5
. . o ; how navigation for a study. 4. The ability to handle what
and  the Cﬂ&ll:&C‘[Cl'IStICS a0 systems work, and The student expect satellite data.
types of satellites their importance. to identify the |5. Learn the methods and
Defines modern techniques satellites that can concepts of remote sensing
for monitoring, determining be used to study | 6. Learn the methods and
locations, types of industrial and monitor concepts of aerial
and aerial photography, and environmental photography.
methods for analyzing space 1ssues. 7. Understand the mechanism of
data. It is desirable for action of visible and accurate
the student to be electromagnetic waves.
able to determine
directions.
Geodesy and modern technologies. Evaluates accurate | 1. The student shows the The student 1is| 1. Create maps for different
measurement methods for the use of measurement interested in regions within modermn
It includes (the basics of geodesy, components of the Earth's methods to determine finding and foundations.
principles of surveying, cartography, surface layer and gravity. geographic locations analyzing 2. Defining global navigation
global navigation satellite systems) Classify parts of maps and on the Earth's surface. geographical satellite systems and ways to
analyze their symbols. 2. Students practice locations. use them.
Explains the methods and drawing and reading The student tends | 3. Knowledge and understanding
types of global navigation maps. to read and draw of modemn navigation methods
systems and their mechanism | 3. The student maps and techniques
of action. differentiates between The student | 4. Learn the methods and
global navigation compares concepts of geodesy.
satellite systems and navigation 5. Mapping ability.
methods of using them systems, and how | 6. Ability to read and interpret

to direct their use

geographical maps




to read, display and

in the study of| 7. The ability to understand the
environmental topography of the earth's
o o B - - R isswes. | surface design and geography
Remote sensing applications I. The student employs all the | I. The student is able to The student | 1. Familarize to use  of
necessary  applications to identify the places participates in techniques and skills for
These include (remote sensing learn how to solve where the different developing a land remote sensing applications
applications in natural resources, environmental problems materials are placed use map 2. Understand how satellites
analysis and processing of digital using remote sensing data 2. The student is fluent in The student work and how to use them in
images, analysis and interpretation of | 2. Compare remote sensing data identifying appropriate participates in many applications
aerial images). and methods of using and methods in searching writing  scientific | 3. Application of knowledge
verifying them. for different natural reports. gained from satellite data
3. Distinguish between remote resources. Helps the student | 4. Learn about methods of
sensing data sources and | 3. The student masters to be able to read monitoring and  studying
satellite images and ways to the interpretation of and understand natural resources using
benefit from them. satellite images scientific research. satellite data
4. The student employs | 4. Uses sufficient skill to The student is|5. The ability to distinguish
sufficient knowledge to analyze space data interested in between methods for
interpret and analyze satellite spatially and terrestrial, air and analyzing and processing
and aerial data images. temporally. space data sources. satellite images
6. Understanding of modern
spatial analysis systems for
satellite data.
7. The ability to draw, identify
and evaluate land uses.
Programming in  geographic | 1. The student uses various | 1. Fluent in analyzing The student | 1. The ability to distinguish
information systems and remote computer programs to present geographic data and initiates sufficient between types of
sensing. the data in more clear ways. satellite data through learning in one of programming languages
2. The student uses sufficient multiple programming the programming | 2. Understanding systems
It’s including (the  Python basic knowledge through languages. languages that analysis using one of the
programming language or one of the various programming | 2. The student is enables him to programming languages.
other programming languages, the methods. accustomed to obtain accurate | 3. Ability to read, display and
principles of programming in studying and results. interpret data using
geographic information systems, presenting results The student expect programming languages




Principles of Programming
Remote Sensing)

in

tﬁlougﬁ 751"6 gramming

languages.

interpret data in
one of the different
programming
languages.

Supporting areas.

It’s including (practical training,

graduation project)

L.

The student discovers the
techniques and skills of
writing  relevant  reports,
conducting field surveys and
mapping.

Explains the basic
concepts in GIS and
remote sensing
practically.

The student expect
to have complete

knowledge that
contributes to the
interpretation and

analysis of the
results.

Ability to use

scientific and

modemn
technical

techniques, skills, and tools

necessary for
practice

professional




