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Faculty of Science Vision

Excellence in basic science education and scientific research to contribute to
sustainable development.
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Faculty of Science Mission

To provide distinguished education in the fields of basic sciences and the
production of applied scientific research to contribute to sustainable development
by preparing distinguished graduates according to the national academic
standards, developing skills and capabilities of human resources, and providing
community and environmental services that meet the aspirations of the South
Valley community, and building effective community partnerships.
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LIST OF ARS- Programs
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Academic Reference Standards (ARS) for Geophysics Program
V,). The attributes of a Geophysicist:
In addition to the general attributes of Basic Sciences graduates, the geophysicist
must be able to:
Y,Y,). Recognize the role of Basic Sciences in the development of society.
Y,), Y, Utilize scientific facts and theories to analyze and interpret practical data.
V), Y. Participate effectively in a multidisciplinary teamwork and be flexible for
adaptation, decision making and working under contradictory conditions as well as
exhibiting the sense of beauty and neatness.
Y,),¢. Adopt self and long life-learning and participate effectively in research
activities.
Y,V,2. Design and wundertake geophysical experiments (field geophysical
instruments, using maps, aerial photographs, satellite images) and assess their
results.
Y,V,7, Estimate, consult and assess the visibility of the applied geological
environment and economical projects.
},Y Knowledge and Understanding:
In addition to the general knowledge acquired by basic science graduates, the
geophysics graduates must be able to know and understand the:
V,Y,). Theoretical bases, procedures and techniques used for geophysical field
studies and related laboratory analysis.
V,Y,Y. The processes and mechanisms supporting the structure and function of the
specific topics.
V,Y,Y. The relation between the studied topics and the environment.
V,Y,¢. The theories and methods applied for interpreting and analyzing data related
to discipline.
V,Y,o. Physical features and history of the earth.
V,Y,7. Tectonic events, stratigraphical and structural phenomena.
V,Y,V. Rock types forming the earth crust.
V,Y,A. Types and distribution of economical raw materials (rocks, minerals, oil and
gas).
V,Y. Professional and Practical skills:
The Geophysics graduates must be able to:
V,¥,). Plan, design, process and report on the investigated data, using appropriate
techniques and considering scientific guidance.
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V,¥,Y. Use laboratory and field equipments safely for collecting and analyzing
geophysical data.

V,¥,Y. Apply scientific ethics for geophysical data acquisition and analysis and
accuracy during reporting.

V.Y, ¢, Identify and criticize the different methods used in addressing subject related
ISsues.

Y, ¢ Intellectual skills:

In addition to the general skills acquired by the basic science graduates, the
Geophysics graduates must be able to:

V,¢,Y. Recognize and use the subject-related theories, concepts and principles for
discussion and interpretation of geological phenomena.

V,£,Y. Analyze, synthesize, assess and interpret qualitatively and quantitatively
geophysics and geology relevant data.

V,&,Y, Postulate and deduce mechanisms and procedures to handle scientific
problems.

Y, &, ¢, Hypothesize a range of ideas to solve different geological problems.

V,e, General and Transferable Skills:

The Geophysics graduates must be able to:

Y,2,Y. Use information and communication technology effectively.

V,2,Y. Identify roles and responsibilities, and their performing manner.

Y,e,¥. Work in groups effectively; manage time, collaborate and communicate with
others positively.

V,2,¢, Consider community linked problems, ethics and traditions.

V,e,0, Acquire self- and long life—learning.

V,2,%. Apply scientific models, systems, and tools effectively.

il pdiad) el jd A yall AragalSy) yulaal)

Y. Academic Reference Standards for Graduates of Entomology

¥, Y. National General Attributes of the Graduates of Basic Sciences

The graduates must be able to:

¥,),Y. Recognize the role of Basic Sciences in the development of society.

¥,),Y. Develop scientific approaches that meet community needs considering
economic, environmental, social, ethical, and safety requirements.

¥,),Y. Utilize scientific facts and theories to analyze and interpret practical data.
¥,1,¢. Collect, analyze, and present data using appropriate formats and techniques.
¥,Y,o. Postulate concepts and choose appropriate solutions to solve problems on
scientific basis.

¥,),1. Apply effectively information technology relevant to the field.
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¥,),V. Participate effectively in a multidisciplinary teamwork and be flexible for
adaptation, decision making and working under contradictory conditions as well as
exhibiting the sense of beauty and neatness.

¥,),A. Adopt self and long life-learning and participate effectively in research
activities.

¥,1,4. Deal with scientific data in Arabic, English or other languages. ¥,),)-
Understand the life's basic processes in relation to organisms and ecosystems.
¥,),YY. Recognize, understand and assess different levels of organization in
biological systems.

¥,), VY. Identify and characterize different communities and ecosystems supporting
the biological organism.

¥,1,VY. Be acquainted with the modern subjects and bio-techniques.

¥,1,) ¢, Recognize the information in various fields of basic sciences and their role
in the development of society in the economic, social and health aspects,
considering the requirements of security and safety.

¥,V,Ve, Apply scientific facts and theories related to entomology in explaining
some environmental problems.

¥,), V1, Effective application of information technology in entomology study

¥,), V. Collect and analyze laboratory data using appropriate formats and
techniques related to search on insect species.

¥,V,YA, Choose appropriate solutions to solve problems related to insects on
scientific grounds.

¥,),)4. Active participating in research and professional activities, making
appropriate decisions, and adapting to work in contradictory circumstances.

¥,),Y.. Utilize scientific data in Arabic and English in various fields of
entomology. Y.),Y). Recognize biological and physiological processes related to
living organisms and ecosystems.

¥,),YY. Recognize the different orders of insects, their environments, and the
relationships between them and their different environments.

¥,),YY. Be acquainted with the modern subjects and bio-techniques in the field of
biological studies and entomology.

¥,Y. Knowledge and Understanding

Graduates must acquire knowledge and understanding of:

¥,Y,Y. The related basic scientific facts, concepts, principles and techniques.

¥,Y,Y. The relevant theories and their applications.

¥,Y,Y. The processes and mechanisms supporting the structure and function of the
specific topics.

¥,Y,¢ The related terminology, nomenclature and classification systems.

¥,Y,o. The theories and methods applied for interpreting and analyzing data related
to discipline.

¥,Y,1. The developmental progress of the program-related knowledge.
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¥,Y,V. The relation between the studied topics and the environment.

¥,Y,A. Life of representative Taxa in different disciplines from cellular to
organism.

¥,Y,4. Physiological aspects of organisms.

Y,¥,)+. Taxa limit and the characteristic habitat features of representative
organisms.

¥,¥,)). Theories applied for interpreting and analyzing biological information.
¥,Y,VY. Complexity and diversity of organisms through the study of genetics and
developmental stages.

¥,Y, VY. Theories related to entomology and their applications.

¥,Y,Y¢. The processes and mechanisms that support the structure and function of
the different animal classes, especially class insect, its internal structures from
cellular to Organism.

¥,Y¥,Ye, Facts and concepts related to the life processes, behavior, and life cycles of
Insects.

¥,Y,)1. Recent topics and techniques related to entomology.

¥,Y,YV. The relationship between different insect classes and their environments, as
well as the relationship between insects, humans, animals, and plants and

¥,Y,YA. Distinguishing characteristics of the different insect orders and the
characteristics and classification systems of the animal kingdom, including the
insect class.

¥,Y,Y4. Non-biological subjects that support entomology, such as basic science
courses and computers

¥,Y,Y+«. The complexity and diversity of living organisms through the study of
genetics and embryology

¥,Y,Y). Explains the applied methods for interpreting and analyzing information
Biological.

¥,Y. Intellectual Skills

The graduates must be able to:

Y.¥,). Differentiate between subject-related theories and assess their concepts and
principles.

¥,Y,Y. Analyze, synthesize, assess, and interpret qualitatively and quantitatively
science relevant data.

¥,Y,¥. Develop lines of argument and appropriate judgments in accordance with
scientific theories and concepts.

¥,¥,¢, Postulate and deduce mechanisms and procedures to handle scientific
problems.

¥,Y,o. Construct several related and integrated information to confirm, make
evidence and test hypotheses.
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¥,¥,7. Interpret biological data and respond to a variety of information sources.
¥,Y,Y. Formulate data and select the proper mechanism for their setting within a
theoretical framework.

¥,Y,A. Assess the interrelationships and the impact of a specific organism on its
ecosystem.

¥,Y,4. Postulate mechanisms and procedures for dealing with or solving problems
that insects cause to humans, animals, and plants.

¥,¥,)+ Interpret the biological and physiological processes of living organisms
including the different insect species.

¥,Y,V ). Evaluating the interrelationships between insects and other organisms and
their effect on their ecosystem

¥, ¢, Practical and Professional Skills

The graduates must be able to:

¥,¢,Y. Plan, design, process, and report on the investigated data, using appropriate
techniques and considering scientific guidance.

¥,&,Y. Apply techniques and tools considering scientific ethics.

¥,&,Y. Solve problems using a range of formats and approaches.

¥,¢, ¢, Identify and criticize the different methods used in addressing subject related
ISsues.

¥,¢,0, Solve Biological problems by a variety of methods including computers and
other recent tools.

¥,¢,%. Collect, record and analyze biological data using appropriate techniques in
the field and laboratory.

¥,&,v. Apply field and laboratory investigations of living systems in an ethical and
responsible manner.

Y,¢,A, Select a representative sample considering its validity, accuracy, and
reliability during collection.

¥,£,4. Uses appropriate equipment, tools, and techniques to conduct scientific
research related to entomology.

¥,¢,Y«. Apply techniques and tools considering scientific ethics.

¥,£,Y). Solve the problems caused by some species of insects using a combination
of a set of appropriate scientific methods.

¥,£,VY, Solve Biological problems by a variety of methods including computers and
other recent tools.

¥,&,VY. Collect, record, and analyze biological and entomological data using
appropriate techniques in the field and laboratory.

v,6,V¢. Apply field and laboratory investigations of living insects in an ethical and
responsible manner.

¥,¢,Y0. Apply different methods for collecting samples of species Various insects
and insect’s preservation, infusion, and loading.
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¥,6,07, Uses slicing tools and methods to identify parts the different insects
according to scientific ethics.

¥,o. General and Transferable Skills

The graduates must be able to:

¥,e,). Use information and communication technology effectively.

¥,2,Y. Identify roles and responsibilities, and their performing manner.

¥,o,Y. Think independently, set tasks, and solve problems on scientific basis.

¥,e,¢, Work in groups effectively; manage time, collaborate, and communicate with
others positively.

¥,e,0, Consider community linked problems, ethics, and traditions.

¥,2,%. Acquire self- and long life—learning.

¥,e,Y. Apply scientific models, systems, and tools effectively.

¥,e,A. Deal with scientific patents considering property right.

¥,2,4. Exhibit the sense of beauty and neatness.

¥,0,)+. Keep to order at work.

O gaad) ale malld daa sal) Apas Y ulaall

Academic Reference Standards (ARS) For Z00l0gy Program

The graduate of the z0ology program should be able to:
V,). Recognize the role of Basic Sciences in the development of society.
V,Y. Dewelop scientific approaches that meet community needs considering economic,
environmental, social, ethical, and safety requirements.
V,¥. Utilize scientific facts and theories to analyze and interpret practical data.
V,£. Collect, analyze, and present data using appropriate formats and techniques.
V,2. Postulate concepts and choose appropriate solutions to solve problems on scientific basis.
V.7, Apply effectively information technology relevant to the field.
V,V. Participate effectively in a multidisciplinary teamwork and be flexible for adaptation,
decision making and working under contradictory conditions as well as exhibiting the sense of
beauty and neatness.
V,A. Adopt self and long life-learning and participate effectively in research actiwvities.
V,4. Deal with scientific data in Arabic, English, or other languages.
Y,V +. Demonstrate wide integrated knowledge related to different branches of zoology.
V,V). Dewelop knowledge and experience of working with contemporary laboratory techniques
relevant to different disciplines in zoology.
V,)Y. Plan and conduct experimental work using appropriate instruments, review safety
regulations and quality control processes, assess and manage risks, report on practice, and
critically evaluate the outcomes.
V)Y, Apply concepts and theories to interpret life’s basic processes from cell to organism to
ecosystems.
V.)€, Utilize facts and biological information to analyze and interpret practical data related to
zoology majors.
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V,Ye, Employ theories and concepts in mathematics and statistics to interpret the underlying
mechanisms of the essential processes in zoology.

Y,V Abide by the legislations and ethics related to the environment preservation and human
health and welfare.

V)V, Recognize the classification of the animal kingdom, the morphological and anatomical
characteristics, and life cycles of the invertebrate and the phylum of wertebrates.

VYA, Explain the structure and function of cells, tissues, and body systems of single and
multicellular animal organisms and link them to heredity.

V,V4. Explain the life's basic processes of biological and physiological mechanisms and vital
relationships and interactions in relation to animal organisms and its ecosystems.

¥,Y. Knowledge and Understanding

Graduates must acquire knowledge and understanding of:

Y,Y,) The related basic scientific facts, concepts, principles and techniques.

Y,Y,Y The relevant theories and their applications.

Y,),¥ The processes and mechanisms supporting the structure and function of the specific
topics.

Y,Y,¢. The theories and methods applied for interpreting and analyzing data related to discipline.
Y,V,e. The developmental progress of the program-related knowledge.

Y,Y,%. The relation between the studied topics and the environment.

Y,),V. Demonstrate wide knowledge and comprehension of the theories, facts, concepts,
fundamentals, and techniques related to the fields of zoology.

Y,Y,A. Acquire the essential knowledge in mathematics, physics, biology, and other collateral
subjects in order to understand the recent advances in zoology.

Y,Y,4. Demonstrate familiarity and comprehension of terminology, nomenclature and
contemporary tools used for the classification systems of animals.

Y,Y,)+. Acquire knowledge an understanding of the structure and function of various types of
animal cells and cell organelles in unicellular and multicellular organisms.

Y,Y,) Y. Demonstrate knowledge of the structure and functions of animal cell organelles and
bases of cell differentiation.

Y,Y,)Y. Demonstrate a profound understanding of how the chemistry of biological molecules
determines their biological functions with a special consideration to the major metabolic
pathways and their interactions in living organisms.

Y,),)Y. Demonstrate familiarity with the major metabolic pathways and their interactions in
living organisms.

Y,V,) ¢, Appreciate the concepts of biodiversity and maintaining of natural resources.

Y,Y,Ye, The related terminology, nomenclature, and classification systems.

Y.\, Intellectual Skills

The graduates must be able to:

¥,Y,). Test, evaluate and criticize an existing piece of information in the light of the evidence
provided by recent advances in zoology.

¥,),Y. Analyze, evaluate, and interpret qualitative and quantitative scientific data relevant to
various subjects of zoology.

¥,Y,¥. Construct several lines of related information to confirm, make evidence and test.
hypotheses related to recent progress in research such as stem cell and applications of
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Nanotechnology in biology.

¥,Y,¢. Breakdown, synthesizes, reconstruct, and reformulate a bulk of information such as
pathways for biosynthesis of biologically active compounds or macromolecules.

¥,Y,e. Analyze and interpret quantitative data in graphs, figures, tables and other sources of
information.

¥,Y,1. Postulate, deduce mechanisms and procedures to deal with scientific problems relevant to
advanced approaches in zoology.

¥,),Y¥. Link and integrate subject-specific theories, concepts, and principles such as the
relationship between genes and their products, interactions and modulation of the actions of
different types of physiological regulators in animals.

¥,Y,A. Combine knowledge gained from different sources to postulate the role of various cell
signaling mechanisms in regulating cellular functions and growth.

¥,Y,4. Differentiate between subject-related theories and assess their concepts and principles.
¥,V +. Analyze, synthesize, assess, and interpret qualitatively and quantitatively science
relevant.

¥,V,)). Dewelop lines of argument and appropriate judgments in accordance with scientific
theories and concepts.

¥,Y,VY. Postulate and deduce mechanisms and procedures to handle scientific problems.

¥,Y,)¥. Construct several related and integrated information to confirm, make evidence and test
hypotheses.

¢,Y. Practical and Professional Skills

The graduates must be able to:

£,%,). Plan, and conduct investigations using appropriate procedures and techniques. Write
structural reports on the data in accordance with the standard scientific guidelines.

£,),Y. Use contemporary laboratory equipment, instruments, and tools efficiently in a safe,
ethical, and responsible manner to investigate living organisms and biological systems.

£,),Y. Solve problems using a range of formats and approaches.

£,),¢, Handle chemical materials and biological samples safely taking into consideration their
physical and chemical properties to avoid hazards associated with their use.

£,%,2. Employ appropriate statistical and computational tools to analyze and interpret
experimental data in terms of theories relevant to zoology.

£,),1, Search and evaluate the validity, credibility, and relevance of literature in a critical
thinking approach.

£,),V. Consider variations inherent in dealing with biological materials such as sample size,
accuracy, precision, and calibration.

£,),A. Employ contemporary information retrieval, modeling approaches, taxonomic keys,
bioassays, and tools of molecular biology.

£,1,4. Collect and preserve animal samples and prepare sections for microscopic examination
and identification of different types of cells and tissues.

£,),)+. Apply techniques and tools considering scientific ethics.

£,%,)). Identify and criticize the different methods used in addressing subject related issues.

®,Y. General and Transferable Skills
The graduates must be able to:
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°,Y,Y. Use information and communication technology effectively.
°,Y,Y. Identify roles and responsibilities, and their performing manner.
°,),¥. Think independently, set tasks, and solve problems on scientific basis.

°,Y,¢&. Work in groups effectively; manage time, collaborate, and communicate with others

positively.

°,Y,2. Consider community linked problems, ethics, and traditions.
°,),%.  Acquire self- and long life—learning.

°,V,Y. Apply scientific models, systems, and tools effectively.
°,%,A.  Deal with scientific patents considering property right.
°,Y,4. Exhibit the sense of beauty and neatness.

P98 9 shias mal pd dma jal) Al julaal)

Academic Reference Standards (ARS) of Chemistry and Microbiology Program

V. Academic Reference Standards
V.. Attributes of microbiologist:
The graduates must be able to:

Y,),). Recognize the role of basic sciences in the development of society.

Y,),Y. Dewelop scientific approaches that meet community needs considering economic,
environmental, social, ethical, and safety requirements.

V,),¥. Utilize scientific facts and theories to analyze and interpret practical data.

V.Y, ¢, Collect, analyze and present data using appropriate formats and techniques.

V,),2. Postulate concepts and choose appropriate solutions to solve problems on scientific
basic.

V.V, Apply effectively information technology relevant to the field.

V).V, Participate effectively in a multidisciplinary teamwork and be flexible for
adaptation, decision making and working under contradictory conditions as well as
exhibiting the sense of beauty and neatness.

V,V,A. Adopt self and long life-learning and participate effectively in research activities.

V,Y,4. Deal with scientific data in Arabic, English or other languages.

Y,),Y+. Understand the life's basic processes in relation to organisms and ecosystems.

Y, . Recognize, understand and assess different levels of organization in biological
systems.

V,). VY. Distinguish the different ecosystems that regulate the communities of living
organisms.

V,),)Y. Be acquainted with the modern subjects and bio-techniques in related to different
branches of chemistry and biology.

V,V,0¢. Acquires extensive knowledge during training programs to raise the skills of
graduates in the fields of chemistry and microbiology.

V,Y,ve, Dewvelops students' skills to match the job market in the fields related to chemistry
and microbiology.
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V,V,V1,  Establishes effectively mechanisms for quality control processes, risks
management and time organization to finish jobs in different branches of chemistry
and microbiology.

V,Y. Knowledge and Understanding

Graduates of chemistry and microbiology must acquire knowledge and

understanding of:

V,Y,Y. Recognize the related basic scientific facts, concepts, principles and techniques in

different branches of chemistry and microbiology.

V,Y,Y. Clarify the relevant theories of chemistry and microbiology, and their applications.

V,Y,Y. Describe the processes and mechanisms supporting the structure and function of the

different microorganisms’ organelles.

V,Y,¢, Recognize the related terminology, nomenclature and classification systems of

organisms.

V,Y,o. Apply the theories and methods applied for interpreting and analyzing data related

to chemistry and microbiology sciences.

V,Y,7. Clarify the developmental progress of organisms through studying morphological,

genetic properties and environmental factors.

V,Y,Y. Explain the relation between the physiological and metabolic processes, and

microorganisms’ environment.

V,Y,A. Describe life of representative Taxa in different disciplines from cellular to

organism with explanation their functions.

V,Y.4. Recognize physiological aspects of organisms.

V,Y,V+. Explain taxa limit and the characteristic habitat features of representative

organisms.

V,Y,VY. Clarify processes and mechanisms in different ecosystems.

V,Y,VY. Recognize theories applied for interpreting and analyzing biological information.

V,Y,\Y, Clarify complexity and diversity of organisms through the study of genetics,

developmental stages and evolution.

V,Y, ¢, Clarify the types of chemical reactions and their mechanisms, as well as their

kinetics, including catalysts.

V,Y,Ye. Recognize the principles, steps, and techniques used in the chemical analysis,

diagnosis and determination of the synthetic formulas of different chemical compounds.

V,Y,Y1. Recognize naming compounds, their composition, and the units of measurement

used .The mechanics of chemical reactions.

V,Y, V. Explain the distinctive properties of the elements and their components, which

include stereochemistry and their position in the periodic table.

V,Y,YA. Recognize the basics of chemistry, mathematics, physics, statistics, biological

sciences and other secondary sciences to understand the evolutionary processes in the

fields of chemistry and microbiology.

\,¥. Intellectual Skills

The graduates of chemistry and microbiology must be able to:

V,¥,). Differentiate between subject-related theories and assess their concepts and

principles like as the relationship between the effect of genes on morphological and

physiological processes, and their functions in organisms.
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V,¥,Y. Analyze, synthesize, assess and interpret quantitatively science relevant data and
analyze different sources of organisms and their effect on the human.
V,Y.Y. Postulate and deduce mechanisms and procedures to handle scientific problems in
related to chemistry and microbiology.
V,¥.¢. Construct several related and integrated information to confirm, make evidence and
test hypotheses that were acquired from physics, maths, statistical, chemistry and biology
sciences.
V,Y.e. Evaluate the ecosystem, its conservation, economics and sustainability.
V,¥,7. Interpret the subject-related knowledge to solve problems, which related to cells,
tissues, secondary metabolites, toxins and environmental problems.
VY.V, Formulate data and select the proper mechanism (charts, figures and tables) for
their setting within a theoretical framework.
V,Y,A. Assess the interrelationships and the impact of a specific organism (especially
microorganisms) on its ecosystem.
V,¥.4. Interpret biological data as presence of microorganisms and respond to a variety of
information sources like type of survive, host range and surrounding environment.
V,¢. Practical and Professional Skills

The graduates of chemistry and microbiology must be able to:
V,£€). Plan, design, process and report on the investigated data, using appropriate
techniques and considering scientific guidance.
V,£.Y. Apply techniques and tools considering scientific ethics during laboratory
investigations of living systems.
V,£.Y, Solve problems related to basic science, chemistry and microbiology using a range
of formats and approaches including computers and other recent tools.
V,¢,¢, Identify and criticize the different methods used in addressing subject related to
chemistry and microbiology.
V,¢£.2. Collect, record and analyze chemistry and biological data using appropriate
techniques in the field and laboratory.
V.8, Select a representative sample considering its validity, accuracy and reliability
during collection.
V,&,V., Deal with chemicals safely and take into account the physical and chemical
properties to avoid the risks associated with their use.
V,6,A. Apply scientific terms, taxonomic principles to match with modern scientific
papers by using advanced tools in the field of chemistry and microbiology.
V,¢. General and Transferable Skills

The graduates of chemistry and microbiology must be able to:
Y,2,Y. Use information and communication technology effectively.
V,2,Y. Identify roles and responsibilities, and their performing manner.
V,o,Y. Think independently, set tasks and solve problems on scientific basis.
V,2,£, Work in groups effectively; manage time, collaborate and communicate with others
positively.
V,0,0, Consider community linked problems, ethics and traditions.
Y,2,7. Acquire self- and long life—learning.
V,o,V. Apply scientific models, systems, and tools effectively.
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V,2,A, Deal with scientific patents considering property right.
Y,2,4, Exhibit the sense of beauty and neatness.

i) el A yal) pagalSY) el
Academic Reference Standards (ARS) for Botany program

\,\ Attributes of the graduates of botany program:

The graduates must be Able to:

V,V,)- Recognize the role of basic sciences and their different applications in the
development of society.

V,),Y- Demonstrate wide knowledge and technologies related to various botany
disciplines and be acquaint about modern biotechnologies and topics.

V,),Y- Apply biological knowledge and concepts and information technology.

relevant to the field of botany in solving economic, considering safety and health
requirements.

V,V,¢- Utilize facts and biological information to analyze and interpret practical data
related to botany majors.

Y,),e- Conducting laboratory experiments using appropriate equipment, tools and
techniques in the scientific research or Professional practices in relevant to
botany majors.

V,Y,7- Apply information, concepts, and design laboratory experiments to solve problems
related to biological problems such as the spread of viruses and damage to
bacteria and other microorganisms.

V,),Y- Participate effectively in a multidisciplinary teamwork in relevant to branches of
botany and be flexible for adaptation, decision making and working under
contradictory conditions.

V,V,A- Adopt self and continuous learning and participate effectively in research and
professional activities.

V,Y,4-Drafting terms and data and writing scientific reports in Arabic and English.

V,),Y«-Explain the plant basic processes and physiological mechanisms and vital
relationships and interactions in relation to plant organisms and its ecosystems.

V,V,VY- Deweloping knowledge and experience skills in dealing with laboratory
experiments using appropriate equipment, tools, and technologies Contemporary
related to scientific research and Professional practices disciplines in botany.

Y,V,VY- Recognize the classification of the plant kingdom, the morphological and
anatomical characteristics, of the higher plant and microorganisms.

V,V,)¥- Identify and characterize different communities and ecosystems supporting the
different plants.

V,),Y¢- Be acquainted with the modern subjects and bio-techniques.

Related to the branch of botany.

V,V,Ye- Dewelop knowledge and experience of working with contemporary laboratory
techniques relevant to different disciplines in botany.
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Y,%,)7- Plan and conduct experimental work using appropriate instruments, review safety
regulations and quality control processes, assess and manage risks.

Y,V Y- Apply concepts, facts, theories of chemistry and physics to interpret plant life’s
basic processes and its ecosystems.

V,Y,YA- Apply concepts, facts, theories in mechanisms and biostatistics to interpret the
biological data.

Y,).)4- Recognize the problems related to the environment and society in the villages and
cities of Qena Gowernorate, for example pollution in the waters of the Nile
River, pests that attack crops and try to find appropriate scientific solutions for
them.

\,Y - Knowledge and Understanding:

Graduates must acquire knowledge and understanding of:

V,Y,Y- Demonstrate wide knowledge and comprehension of the theories «facts, concepts,
fundamentals and resent techniques and their applications related to the different
fields of botany.

V,Y,Y-Explain physiological processes and mechanisms that take place within the different
tissues of plants.

V,Y,Y- Be aware terminology, nomenclature, and classification system of phylum and
classes of the plant kingdom.

V,Y,¢-Recognize the recent scientific development in the fields of botany.

V,Y,o- Clarify the relationships and interactions between species and their Environments.

V,Y,7- describe the Morphological and anatomical compositions of plant.

from the lower plants to higher plants

V,Y,Y- Describe the characteristics and composition of all classes of the plant kingdom.

V,Y,A- Recognize the processes and mechanisms in different ecosystems related to plant.

V,Y,4-Clarify the biological information and concepts that effect on economic problems
related to plant crops.

V,Y,V+- Clarify complexity and diversity of organisms and biodiversity through the study
of genetics and ewolution and the importance of preserving the environment and
natural resources.

V.Y,V V-Clarify wide knowledge of the structure and function of various types of plant
tissues and cell and organelles in plant unicellular and multicellular.

V.Y, Y-Clarify the societal problems in his village or city relevant to plants and how to
find appropriate solutions to them.

\,Y Intellectual Skills

The Graduates of botany program must be Able to:

V,¥,)- Analyze, assess, and interpret qualitatively and quantitatively biological data
relevant to botany research in graphs, figures «tables using information
technology and a variety of sources.

V,¥,Y- Discusses and evaluates biological issues according to scientific theories, concepts
and facts.

V,Y,Y-Postulate and deduce mechanisms and procedures to handle biological Problems
relevant to plants.
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V,¥,¢- Chooses the appropriate mechanism for formulating and presenting the results of
laboratory experiments to put them in a clear theoretical framework.

V,¥,e- Evaluate and maintain the ecosystem and its economic resources.

V,Y,v- Discusses societal problems surrounding environment and suggests appropriate
solutions to them on scientific and studied basis.

V,¥,A- Proposes plans to develop the national economy by doubling.

agricultural production for national crops, considered security,

safety, and health precautions.

\,¢. Professional and Practical Skills

The Graduates of botany program must be Able to:

V,€, -Plans and designs research experiments, using appropriate devices, tools and
techniques for research, considering scientific and ethical guidelines.

V,£,Y- Solve problems using a range of formats and approaches.

V,¢,Y-Solve Biological problems by a variety of methods including computers and other
recent tools.

V,¢,¢- Collect, record, and analyze biological data using appropriate techniques in the
field and laboratory.

V,£,7- Write structural reports on the data in accordance with the standard scientific
guidelines.

V,£,Y- Use contemporary laboratory equipment, and tools efficiently in a safe, ethical, and
responsible manner to investigate different plant tissues.

V,&,A- Handle chemical materials and plant samples safely to avoid hazards associated
with their use.

V,£,9- Apply appropriate statistical and computational tools to analyze and interpret
experimental data relevant to different disciplines in botany.

V,€,Y+- Collect and preserve plant samples and prepare sections for microscopic
examination and identification of different types of tissues.

V,£,YY-Conducting laboratory research to solve problems facing plants, such as the spread

of pests that affect plant crops.

V,£,1Y- Carrying out laboratory research to combat many environmental problems, such
as pollution of all kinds, especially Nile water pollution.

V,8. General and Transferable Skills

The Graduates of basic science must be Able to

V,2,1-Use information and communication technology effectively.

V,o,Y-Identify roles and responsibilities, and their performing manner.

V,o,Y-Think independently, set tasks, and solve problems on scientific basis with Consider
ethics, and traditions.

V,0,£-Work in groups effectively; manage time, collaborate, and communicate with others
positively with exhibit the sense of beauty and neatness.

V,0.0- Acquire self- and long life—learning.

V,0.1- Apply scientific models, systems, and tools effectively.

V,2.Y-Deal with scientific patents considering property right.

V,oA- Apply laboratory guidelines while performing his work in research and
professional laboratories.
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V,0.4- Deals with laboratory equipment’s, tools, and samples efficiently and accurately
considering the preservation of their safety as well as the preservation of his
personal safety.

Y Glad) gl Ay yall ApagalSY) plaall

Academic Reference Standards (ARS) for Computer Science
The graduates should be able to:

Y.
v.

AR

VY

'Y

Recognize the role of Basic Sciences in the development of society.

Dewelop scientific approaches that meet community needs considering
economic, environmental, social, ethical, and safety requirements.

Utilize scientific facts and theories to analyze and interpret practical data.
Collect, analyze, and present data using appropriate formats and techniques.
Postulate concepts and choose appropriate solutions to solve problems on
scientific basis.

Apply effectively information technology relevant to the field.

Participate effectively in a multidisciplinary teamwork and be flexible for
adaptation, decision making and working under contradictory conditions as
well as exhibiting the sense of beauty and neatness.

Adopt self and long life-learning and participate effectively in research
activities.

Deal with scientific data in Arabic, English, or other languages.

. Demonstrate knowledge and competence in fundamental areas of computer

science such as: algorithms, design and analysis, computer architecture and
software-based systems.

. Apply mathematical foundations, algorithmic principles, and computer science

theory in the modeling and design, implementation, evaluation and evolution of
computer-based systems.

. Have a solid understanding of used concepts in computer science to be able to

pursue further learning, whether as graduate students or on their own.

. Demonstrate and understanding of algorithms and data structures, computer

organization and architecture, programming language concepts, compilers,
networks, artificial intelligence, graphics, human computer interfaces, and
databases, and identify and define the computing requirements for its solution.

V. Knowledge and Understanding
The graduates should be able to:

Y,
VY
\,Y,

V¢
V,0

The related basic scientific facts, concepts, principles and techniques.

The relevant theories and their applications.

The processes and mechanisms supporting the structure and function of the
specific topics.

. The related terminology, nomenclature, and classification systems.
. The theories and methods applied for interpreting and analyzing data related

to discipline.
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Y,
V,V.
YA,
),9q,
Y,V

Y, 0

The developmental progress of the program-related knowledge.
The relation between the studied topics and the environment.
Understand the essential mathematics relevant to computer science.
Use high-level programming languages.

.Demonstrate basic knowledge and understanding of a core of analysis,

algebra, applied mathematics, and statistics.

.Show a critical understanding of the principles of artificial intelligence,

database, and operating systems.

.Understand the fundamental topics in Computer Science, including hardware

and software architectures, software engineering principles and
methodologies, operating systems, compilers, parallel and distributed
computing, systems, and software tools.

Y. Intellectual Skills
The graduates should be able to:

Y.,

Y,Y

Y,Y.

Y,¢

Y,o

Y,1.

Y.V,
Y,A,

Y,4.
\RK
Yo,

YN

Differentiate between subject-related theories and assess their concepts and
principles.

. Analyze, synthesize, assess and interpret qualitatively and quantitatively

science relevant data.
Dewelop lines of argument and appropriate judgments in accordance with
scientific theories and concepts.

. Postulate and deduce mechanisms and procedures to handle scientific

problems.

. Construct seweral related and integrated information to confirm, make

evidence and test hypotheses.

Define traditional and nontraditional problems, set goals towards solving
them, and. observes results.

Perform comparisons between (algorithms, methods, techniques...etc).
Perform  classifications of (data, results, methods, techniques,
algorithms...etc.).

Summarize the proposed solutions and their results.

.Establish criteriaand verify solutions.

Identify a range of solutions and critically evaluate and justify proposed
design solutions.

.Solve computer science problems with pressing commercial or industrial

constraints.

Y. Practical and Professional Skills
The graduates should be able to:

v\,

v,Y.
v,Y.
V.t

Plan, design, process, and report on the investigated data, using appropriate
techniques and considering scientific guidance.

Apply techniques and tools considering scientific ethics.

Solve problems using a range of formats and approaches.

Identify and criticize the different methods used in addressing subject related
issues.
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¥,
Y.V,

Y,A,
v,4.

Y, .

. Use appropriate programming languages, design methodologies, and

knowledge and database systems.

Communicate effectively by oral, written and visual means.

Perform independent information acquisition and management, using the
scientific literature and Web sources.

Evaluate the technical performance of various networks.

Identify any risks or safety aspects that may be involved in the operation of
computing equipment within a given context.

.Deploy effectively the tools used for the construction and documentation of

software, with particular emphasis on understanding the whole process
involved in using computers to solve practical problems.

¢, General and Transferable Skills
The graduates should be able to:

£,
£,
£,y
§,¢

¢,0,
¢,
¢V,
A,
¢,9,
E,)
&)
&Y

Use information and communication technology effectively.

Identify roles and responsibilities, and their performing manner.

Think independently, set tasks, and solve problems on scientific basis.

Work in groups effectively; manage time, collaborate, and communicate with
others positively.

Consider community linked problems, ethics, and traditions.

Acquire self- and long life—learning.

Apply scientific models, systems, and tools effectively.

Deal with scientific patents considering property right.

Exhibit the sense of beauty and neatness.

.Prepare technical reports, and a dissertation, to a professional standard.
.Use IT skills and display mature computer literacy.
.Prepare and present seminars to a professional standard.
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National Academic Reference Standards for Chemistry (NARS)
shadl maliy -

V- National Academic Reference Standards

V,Y- General attributes of the graduates of chemistry, the graduates must be able to:

Y,),) - Recognize the role of basic sciences in the development of society.

Y,),Y- Dewelop scientific approaches that meet community needs considering economic,
environmental, social, ethical, and safety requirements.

V,),¥- Utilize scientific facts and theories to analyze and interpret practical data.

V,),¢- Collect, analyze, and present data using appropriate formats and techniques.

V,Y,2- Postulate concepts and choose appropriate solutions to solve problems on scientific
basis.

V.Y, Apply effectively information technology relevant to the field.

V,),Y- Participate effectively in a multidisciplinary teamwork and be flexible for
adaptation, decision making under contradictory conditions as well as exhibiting the
sense of beauty and neatness.

Y,Y,A- Adopt selfand long life-learning and participate effectively in research activities.

V,Y,4- Deal with scientific data in Arabic, English or other languages.

£,%,)- Design and conduct experimental work, critically evaluate the outcomes, review
and report on practice in chemistry.

£,),Y- Have knowledge and experience of working with relevant advanced laboratory
techniques in chemistry.

£,),Y- Participate in and review quality control processes, manage risks and organize time
to finish jobs in chemistry.

£,),¢- Demonstrate wide background knowledge related to the different branches of
chemistry.

V,Y- Knowledge and Understanding:

Graduates must acquire knowledge and understanding of:

V,Y,Y- The related basic scientific facts, concepts, principles and techniques.

V,Y,Y- The relevant theories and their applications.

V,Y,Y- The processes and mechanisms supporting the structure and function of the specific

topics.

V,Y,¢- The related terminology, nomenclature and classification systems.

V,Y,o- The theories and methods applied for interpreting and analyzing data related to

discipline.

V,Y,7- The dewvelopmental progress of the program-related knowledge.

V,Y,V- The relation between the studied topics and the environment.

V.Y.A- Chemical concepts, nomenclature, formulae and units in chemistry.

V.Y.4- Characteristics of the different states of the matter and elements including trends

within the periodic table and the related theories in chemistry.
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V.Y.Y«- The principles, procedures and techniques used in chemical analysis,
characterization, and structural investigations of different chemical compounds.

V.Y.) Y- The major types of chemical reactions, their characteristics and mechanisms as
well as their kinetics including catalysis.

V.Y.NY- The principles of thermodynamics and quantum mechanics including their
applications in chemistry.

V.Y.)Y- The constitution and properties of the different chemical compounds, including
the main synthetic pathways and the relation between the properties of individual atoms
and molecules.

V.Y.)£- The current issues of chemical research and technological development.

V,¥- Practical and Professional skills:

The graduates of the chemistry program must be able to:

V,¥,Y- Plan, design, process and report on the investigated data, using appropriate
techniques and considering scientific guidance.

V,¥,Y- Apply techniques and tools considering scientific ethics.

V,¥,¥- Solve problems using a range of formats and approaches.

V,¥,¢- Identify and criticize the different methods used in addressing subject related
issues.

V.¥.e- Assess risk in laboratory work taking into consideration the specific hazards
associated with the use of chemical materials as well as the safe and proper operation of
the laboratory techniques.

}.¥.7- Conduct standard laboratory procedures involved in analytical and synthetic work.
V\.Y.Y- Monitor by observation and measurements the chemical properties or changes,
including systematic recording and technical reporting in chemistry.

V.Y.A- Use computational packages and tools in chemical investigations in chemistry.

V,¢- Intellectual skills:

The graduates of the chemistry program must be able to:

V,§,)- Differentiate between subject-related theories and assess their concepts and
principles.

V,§,Y- Analyze, synthesize, assess, and interpret qualitatively and quantitatively science
relevant data.

V,£,Y- Dewelop lines of argument and appropriate judgments in accordance with scientific
theories and concepts.

V,¢,¢- Postulate and deduce mechanisms and procedures to handle scientific problems.
V,¢,0- Construct several related and integrated information to confirm, make evidence and
test hypotheses.

V.£.7- Differentiate between the different states of the matter, elements and compounds
based on the recognition and quantification of the properties in chemistry.

V.£Y- Employ computational software’s and data-processing skills in handling of
chemical information and analysis of chemical data in chemistry.

V.. A- Explain concepts and determine the efficiency of chemical systems by applying
mathematical expressions in chemistry.

V.¢.4- Analyze chemical data to identify and confirm chemical structures as well as
determine chemical composition in chemistry.
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V.¢€.)«- Propose and conclude mechanisms for physical and chemical processes in
chemistry.

V,o- General and Transferable Skills:

The graduates of the chemistry program must be able to:

Y,2,Y- Use information and communication technology effectively.

V,2,Y- Identify roles and responsibilities and their performing manner.

V,o,¥- Think independently, set tasks, and solve problems on scientific basis.

V,2,¢- Work in groups effectively; manage time, collaborate, and communicate with
others positively.

V,2,0- Consider community with linked problems, ethics, and traditions.

Y,2,7- Acquire self- and long life-learning.

V,o,V- Apply scientific models, systems, and tools effectively.

V,2,A- Deal with scientific patents considering property right.

V,2,4- Exhibit the sense of beauty and neatness.

National Academic Reference Standards for Geology
Lasload mali - ¥

V,\. The General Attributes:

The general attributes of a Geologist, the graduates of Geology must be able to:

Y,),). Recognize the role of Basic Sciences in the development of society.

V,),Y. Dewelop scientific approaches that meet community needs considering economic,
environmental, social, ethical, and safety requirements.

V,),¥. Utilize scientific facts and theories to analyze and

interpret practical data.

V.Y, ¢, Collect, analyze, and present data using appropriate formats and techniques.

V,Y,2. Postulate concepts and choose appropriate solutions to solve problems on scientific
basis.

V.Y, Apply effectively information technology relevant to the field.

V,V,Y. Participate effectively in a multidisciplinary teamwork and be flexible for
adaptation, decision making and working under contradictory conditions as well as
exhibiting the sense of beauty and neatness.

V,V,A. Adopt self and long life-learning and participate effectively in research activities.
Y,),4. Deal with scientific data in Arabic, English or other languages.

Y,),). Learn advanced subjects and think clearly about earth science related topics.

V,),Y. Design and undertake geological experimental analysis (using maps, aerial
photographs, satellite images, field instruments) and assess their results.

V,),¥. Estimate, consult and assess the wvisibility of the applied geological environment
and economical projects.

V,Y. Knowledge and Understanding

Graduates must acquire knowledge and understanding of:

V,Y,Y. The related basic scientific facts, concepts, principles, and techniques.

V,Y,Y. The relevant theories and their applications.

V,Y,Y. The processes and mechanisms supporting the structure and function of the specific
topics.
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V.Y.¥. The related terminology, nomenclature, and classification systems.

V,Y,¢, The theories and methods applied for interpreting and analyzing data related to
discipline.

V,Y,0. The developmental progress of the program-related knowledge.

V,Y,7. The relation between the studied topics and the environment.

V\.Y.V. Theoretical bases, procedures and techniques used for geological field studies and
related laboratory analysis.

V.Y.A. Physical features and history of the earth.

V,Y,4. Tectonic events, stratigraphical and structural phenomena.

V,Y.) +. Rock types forming the earth crust.

V,Y.)) . Types and distribution of economical raw materials (rocks, minerals, oil and gas).
V,¥. Practical and Professional Skills

The Geology graduates must be able to:

V,¥,). Investigate prior work and references.

V,¥,Y. Use laboratory and field equipment’s safely for collecting and analyzing samples.
V,Y,Y. Apply scientific ethics for geological sample selection and accuracy during reporting.
V,¥,¢. Apply the geographical information system (GIS) in interpreting the different
geological phenomena.

V. ¢, Intellectual Skills

The graduates must be able to:

V,¢,), Differentiate between subject-related theories and assess their concepts and principles.
V,§,Y, Analyze, synthesize, assess, and interpret qualitatively and quantitatively science
relevant data.

V,£,Y. Dewelop lines of argument and appropriate judgments in accordance with scientific
theories and concepts.

V,¢,¢, Postulate and deduce mechanisms and procedures to handle scientific problems.
V,§,0, Construct several related and integrated information to confirm, make evidence and
test hypotheses.

Y,£.7, Recognize and use the subject-related theories, concepts and principles for discussion
and interpretation of geological phenomena.

V,£.V. Hypothesize arange of ideas to solve different geological problems.

V,€.A, Criticize the techniques and theories to recognize the proper applicable techniques or
theories.

V,£.4, Identify and differentiate between the published geological data.

V,¢. General and Transferable Skills

The graduates must be able to:

Y,2,Y. Use information and communication technology effectively.

V,0,Y. Identify roles and responsibilities, and their performing manner.

V,o,Y. Think independently, set tasks, and solve problems on scientific basis.

V,2,£. Work in groups effectively; manage time, collaborate, and communicate with others
positively.

V,0,0. Consider community linked problems, ethics, and traditions.

Y,2,7. Acquire self- and long life—learning.

V,o,V. Apply scientific models, systems, and tools effectively.

V,2,A, Deal with scientific patents considering property right.
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V,2,4, Exhibit the sense of beauty and neatness.

National Academic Reference Standards for Chemistry/Geology
sbaS gbagga mai g Y

V,V. The General Attributes:
In addition to the general attributes of the graduate of faculties of sciences, graduate of the
chemistry / geology program should be able to:
V. Demonstrate a wide range of integrated knowledge related to different branches of chemistry
and geology.
Y. Review and evaluate quality control processes, manage risks and organize time to finish jobs.
Y. Plan and conduct experimental work, critically evaluate the outcomes, and report on practice.
¢, Employ concepts and theories of chemistry to interpret geological processes taking place in
and on the Earth.
°. Apply essential theories and concepts of mathematics and statistics to comprehend
contemporary geological and chemical subjects.
1. Employ effectively the principles, procedures and techniques used in the chemical and
geological investigations in accordance with the safety regulations and good practices in the
laboratory and the field.
Y. Recognize the relationship and interactions among chemistry, geology and the environment
and abide by the legislations and ethics related to the environment preservation and human
health and welfare.
\,Y.  Knowledge and Understanding
‘. Demonstrate integrated knowledge and comprehension of the theories, facts, concepts,
fundamentals and techniques related to the fields of chemistry and geology.
Y. Employ mathematics, physics, and other collateral subjects in order to understand the major
processes of chemistry and geology.
Y. Exhibit familiarity with the principles and procedures used in chemical
analyses as well as in characterization and structural investigation of compounds.
¢, Dewelop coherent knowledge of the physical, chemical and biological processes operating on
and within the Earth.
°. Enumerate the structure and composition of the Earth and other planets and the history of the
Earth over geological timescales.
1. Demonstrate familiarity and comprehension of classification systems used for animals and
plants and the chemical processes causing their fossilization.
V. Enumerate the concepts of biodiversity and maintaining of natural resources.
\,¥. Intellectual Skills
V. Discuss subject- related theories and assess their concepts and principles.
Y. Analyze, evaluate and interpret qualitative and quantitative scientific data relevant to various
subjects of chemistry and geology.
v. Dewelop lines of argument and appropriate judgment in accordance with scientific theories
and concepts in the area of study.
¢, Dewelop an integrated and systematic understanding of the present and past interactions
between the processes operating in the Earth's core, mantle, crust, cryosphere, hydrosphere,
atmosphere and biosphere.
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©. Monitor and manage natural and human-induced environmental changes and evaluate the
implications of sustainable development.

1. Combine and construct integrated information to choose optimum solutions for geological
problems based on critical thinking.

V. Analyze and interpret quantitative data from maps, graphs, figures, tables

and other sources of information.

V., ¢, Practical and Professional Skills

V. Plan and conduct investigations using appropriate techniques and write

structural reports on the data in accordance with the standard scientific guidelines.

Y. Handle chemical materials and geological samples safely and conduct risk

assessments taking into account their physical and chemical properties to avoid hazards
associated with their use.

Y. Employ recent laboratory equipment and procedures used in standard

experimental applications in chemistry and geology in accordance with ethical guidelines.

¢, Monitor, by observation and measurement, chemical properties, events or

changes followed by systematic and reliable recording and documentation thereof.

°. Apply mathematical and computational tools to analyze and interpret

experimental data in terms of theories relevant to chemistry and geology.

1. Exploit the geographical information system (GIS) in interpreting the different geological
phenomena.

V. Apply exploration and exploitation strategies for natural resources such as hydrocarbons,
minerals and water.

V,e. General Skills

V. Use information and communication technology effectively.

Y. Identify roles and responsibilities, delegate tasks, and set clear guidelines and performance
indicators.

Y. Think independently and solve problems on scientific basis.

¢, Work in a team effectively, manage time, collaborate and communicate with others
positively.

©, Address the community linked problems with considerable attention to the community ethics
and traditions.

1. Acquire self- and lifelong learning.

V. Deal with property rights legally and ethically.

National Academic Reference Standards
el il s py -

V. National Academic Reference Standards
\FAR General Attributes of the Graduates of Basic Sciences
The graduates must be able to:
Y,),). Recognize the role of Basic Sciences in the development of society.
Y,),Y. Dewelop scientific approaches that meet community needs considering economic,
environmental, social, ethical, and safety requirements.
V)V, Y. Utilize scientific facts and theories to analyze and interpret practical data.
V,),€. Collect, analyze, and present data using appropriate formats and techniques.

’ ’ .
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V. Y.

Postulate concepts and choose appropriate solutions to solve problems on scientific
basis.

Apply effectively information technology relevant to the field.
Participate effectively in a multidisciplinary teamwork and be flexible for adaptation,
decision making and working under contradictory conditions as well as exhibiting the
sense of beauty and neatness.
Adopt self and long life-learning and participate effectively in research activities.
Deal with scientific data in Arabic, English or other languages.

Knowledge and Understanding

Graduates must acquire knowledge and understanding of:

AP
V.Y,V
Y, Y,Y

VY6
\’Y’o.

\’Y’-&.
VY,V

The related basic scientific facts, concepts, principles and techniques.

The relevant theories and their applications.

The processes and mechanisms supporting the structure and function of the specific
topics.

The related terminology, nomenclature and classification systems.

The theories and methods applied for interpreting and analyzing data related to
discipline.

The developmental progress of the program-related knowledge.

The relation between the studied topics and the environment.

V,¥. Practical and Professional Skills The graduates must be able
to:

Y,YA,

Y,v,4.

VY0

VY00,
\,¥

Plan, design, process and report on the investigated data, using appropriate techniques

and considering scientific guidance.

Apply techniques and tools considering scientific ethics.

Solve problems using a range of formats and approaches.

Identify and criticize the different methods used in addressing subject related issues.
Intellectual Skills

The graduates must be able to:

AR
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Differentiate between subject-related theories and assess their concepts and principles.
Analyze, synthesize, assess and interpret qualitatively and quantitatively science
relevant data.
Develop lines of argument and appropriate judgments in accordance with scientific
theories and concepts.
Postulate and deduce mechanisms and procedures to handle scientific problems.
Construct several related and integrated information to confirm, make evidence and test
hypotheses.

General and Transferable Skills
graduates must be able to:
Use information and communication technology effectively.
Identify roles and  responsibilities, and  their performing manner.
Think independently, set tasks and solve problems on scientific basis.
Work in groups effectively; manage time, collaborate and communicate with others
positively.
Consider community linked problems, ethics and traditions.
Acquire self- and long life—learning.
Apply scientific models, systems, and  tools effectively.
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V,&,A. Deal with scientific patents considering property right.
V,%,4, Exhibit the sense of beauty and neatness
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Y. National Academic Reference Standards for Physics

Physics is the study of energy and behavior of single atom and its components. Physics is
the foundation upon which the other physical sciences are based such as; astronomy, chemistry
and geology. The beauty of physics lies in the simplicity of the fundamental physical theories
and assumptions that can alter and expand our view of the world around us. Like all sciences,
physics is based on experimental observations and quantitative measurements. The main
objective of physics is to use a limited number of fundamental laws that govern natural
phenomena to develop theories that can predict the results of future experiment.

Physicists are expected to become investigators in industrial or research institutions. They
can also have careers as air navigators and instrument manufacturers, scientific reporters,
technical consultants and university staff members. They can also be employed in information
technology companies, educational institutions and health care organizations.

Y.\ The Attributes of a Physicist
In addition to the general attributes of basic sciences graduates, the physics
graduates must be able to:
Y,),). Demonstrate a good basic knowledge of structural and functional aspects of physical
systems at many spatial scales, from single molecule to the whole system.
Y,),Y. Connect fundamental ideas about the physical behavior of matter and energy to
system’s structure and function.
Y. Y. Knowledge and Understanding
In addition to the general knowledge acquired by Basic Sciences graduates, the
physics graduates must know and understand the:
Y,Y,). Characteristics and physical properties of matter.
Y,Y,Y. Static and dynamic properties of fluids.
Y,Y,Y. The Basics of Electricity.
Y,Y,&, Concepts of electromagnetism.
Y,Y,o. Principles of heat transfer and thermodynamics.
Y,Y,1. Theoretical and practical aspects of optics, nuclear physics and other related branches.
Y,Y,Y. Application of advanced physical techniques.
Y,Y,A. Basics and mechanisms of energy transfer.
A\ Practical and Professional skills
In addition to the general skills acquired by Basic Sciences graduates, the
physicist must be able to:
Y,¥,). Apply mathematical tools and techniques to analyze and interpret experimental results.
Y,¥,Y. Implant comprehensive physical knowledge and understanding as well as intellectual
skills in research tasks.
Y,¥,¥. Use the national standards for laboratory equipment which are essential for practical
research work.
Y,Y,¢. Present theoretical and experimental results in understandable forms such as tables and
graphs.
Y.t Intellectual skills
In addition to the general skills acquired by Basic Sciences graduates, the
physicist must be able to:
Y,&,). Utilize theories of physics to interpret physical phenomena.
Y,£,Y. Apply appropriate physical principles to create and analyze system components.
Y,£,Y. Choose optimum solutions for physical problems based on analytical thinking.
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National Academic Reference Standards
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The general attributes:
The graduate of the chemistry /Botany program should be able to:
Recognize the role of Basic Sciences in the development of society.

—

Y. Devwelop scientific approaches that meet community needs considering economic, environmental, social,
ethical, and safety requirements.

Y. Utilize scientific facts and theories to analyze and interpret practical data.

¢, Collect, analyze, and present data using appropriate formats and techniques.

°, Postulate concepts and choose appropriate solutions to solve problems on scientific basis.

1. Apply effectively information technology relevant to the field.

V. Participate effectively in a multidisciplinary teamwork and be flexible for adaptation, decision making
and working under contradictory conditions as well as exhibiting the sense of beauty and neatness.

A, Adopt self and long life-learning and participate effectively in research activities.

4. Deal with scientific data in Arabic, English, or other languages.

\

+. Demonstrate a wide range of knowledge related to the theories, facts, concepts and essentials of chemistry
and botany.

VY. Acquire knowledge and experience of working with recent laboratory techniques relevant to different
disciplines of chemistry and botany.

VY. Plan and conduct experimental work, review safety and quality control processes, report on practice, and
critically evaluate the outcomes.

VY. Apply concepts and theories of chemistry to interpret life’s basic processes at the level of the cell,
organism, and the ecosystem.

V¢, Recognize the relationship and interactions among chemistry, botany and the environment.

Ve, Apply theories and concepts of mathematics and statistics to understand the underlying mechanisms

related to the essential processes in chemistry and botany.

V1. Abide by the legislations and ethics related to the environment preservation and human health and
welfare.

Knowledge and Understanding:

Graduates must acquire knowledge and understanding of:
V. The related basic scientific facts, concepts, principles and techniques.

. The relevant theories and their applications.

. The processes and mechanisms supporting the structure and function of the specific topics.

. The related terminology, nomenclature, and classification systems.

. The theories and methods applied for interpreting and analyzing data related to discipline.

. The developmental progress of the program-related knowledge.

. The relation between the studied topics and the environment.

Demonstrate integrated knowledge and comprehension of the theories, facts, concepts, and

fundamentals related to the fields of chemistry and botany.

4. Acquire the essential knowledge in mathematics, physics, biology and other collateral subjects in order
to understand the recent advances in chemistry and botany.

V+. Exhibit familiarity with the principles and procedures used in chemical analyses as well as in
characterization and structural investigation of chemical compounds.

VY. lllustrate the nutrients and energy flow through plant organisms, populations, and ecosystems.

VY. Acquire the necessary knowledge related to patterns of plant distribution, population processes,
dynamics, and biodiversity.

_><,-IOM‘14
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VY. Demonstrate familiarity with the major metabolic pathways and their interactions on the cellular level
and in the living organisms.

V¢, Acquire knowledge an understanding of the structure and functions of various types of plant cells and
cell organelles in unicellular and multicellular organisms.

Ve, Demonstrate familiarity and comprehension of terminology, nomenclature and contemporary tools
used in classification systems of plants.

V1. Appreciate concepts of biodiversity and maintaining of natural resources.

Intellectual Skills:

The graduates must be able to:

). Differentiate between subject-related theories and assess their concepts and principles.

Y. Analyze, synthesize, assess and interpret qualitatively and quantitatively science relevant data.

Y. Develop lines of argument and appropriate judgments in accordance with scientific theories and

concepts.

. Postulate and deduce mechanisms and procedures to handle scientific problems.

°, Construct several related and integrated information to confirm, make evidence and test hypotheses.

. Test, evaluate and criticize an existing piece of information in the light of evidence provided by recent

advances in botany.

. Analyze, evaluate and, interpret scientific data relevant to the various subjects of chemistry and botany.

. Breakdown, synthesizes, reconstruct, and reformulate a bulk of information such as pathways for
biosynthesis of biologically active compounds or macromolecules.

. Construct several related and integrated information to confirm, make evidence, test hypotheses, and

employ this information in problem solving.

Y+, Link and integrate subject-specific theories, concepts, and principles such as relationship between
genes and their products, interactions and modulation of the actions of different types of physiological
regulators in plants.

V). Analyze and interpret quantitative data related to the fields of botany and chemistry from graphs,
figures, tables, and other sources of information.

o~

—

> <

D

Practical and Professional:

The graduates must be able to:
V. Plan, design, process and report on the investigated data, using appropriate techniques and considering
scientific guidance.
. Apply techniques and tools considering scientific ethics.
. Solve problems using arange of formats and approaches.
. Identify and criticize the different methods used in addressing subject related issues.
Plan and conduct investigations using recent equipment and instruments. Write structural reports on the
data in accordance with the standard scientific guidelines.
1, Use appropriate and contemporary laboratory equipment and tools efficiently in a safe, ethical and
responsible manner to investigate living organisms and systems.
V. ldentify and criticize the different methods used in addressing subject related issues in botany and
chemistry.
A. Handle chemical materials safely taking into account their physical and chemical properties to avoid
hazards associated with their use.
4. Employ statistical analyses and computational tools to analyze and interpret experimental data in terms
of theories relevant to chemistry and botany.

O M~ -1
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Y+, Consider variations inherent in dealing with biological materials such as sample size, accuracy,
precision, and calibration.

V). Employ research techniques, information retrieval, modeling, taxonomic keys, bioassays and tools of
molecular biology.

VY. Collect and preserve plant samples and prepare sections for microscopic examination and
identification of different types of cells and tissues.

VY. Carry out experiments on plant material at a variety of levels of the biological organization; cells,
tissues, up to a whole plant.

General and Transferable Skills :

The graduates must be able to:

V. Use information and communication technology effectively.

. Identify roles and responsibilities, and their performing manner.

. Think independently, set tasks and solve problems on scientific basis.

. Work in groups effectively; manage time, collaborate and communicate with others positively.
Address the community linked problems with considerable attention to the community ethics and
traditions.

. Acquire self- and life-long learning.

. Apply scientific models, systems, and tools effectively.

. Deal with property rights legally and ethically.

. Exhibit the sense of beauty and neatness.

O M~ -1
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National Academic Reference Standards (NARS) of Chemistry / Entomology Program
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¥,). General Attributes of the Graduates of Basic Sciences

The graduates must be able to:

¥,Y,Y Recognize the role of Basic Sciences in the development of society.

¥,1,Y Develop scientific approaches that meet community needs considering economic,
environmental, social, ethical, and safety requirements.

¥,),Y Utilize scientific facts and theories to analyze and interpret practical data.

¥,Y,¢ Collect, analyze, and present data using appropriate formats and techniques.

¥,Y,e Postulate concepts and choose appropriate solutions to solve problems on scientific basis.

¥,V Apply effectively information technology relevant to the field.

¥,),Y Participate effectively in a multidisciplinary teamwork and be flexible for adaptation,
decision making and working under contradictory conditions as well as exhibiting the
sense of beauty and neatness.

¥,Y,A  Adopt self and long life-learning and participate effectively in research activities.

¥,Y,% Deal with scientific data in Arabic, English, or other languages.

¥,Y,Y« Demonstrate wide background knowledge related to different branches of chemistry and
entomology.

¥,Y,1) Dewvelop the experience required to work with recent laboratory techniques relevant to
different disciplines of chemistry and entomology in accordance with the quality control
processes and safety regulations.

¥,1,) Y Integrate concepts and theories of chemistry and entomology to interpret life’s basic
processes related to insects from the cell to the organism to the ecosystem.
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¥,Y,V¥ Recognize the relationship and interactions among chemistry, entomology and the
environment and appreciate biodiversity and maintaining of natural resources.

¥,Y,) ¢ Exploit the theories and concepts of mathematics and statistics to explain the underlying
mechanisms of essential chemical and biological processes relevant to insect's life, growth
and evolution.

¥,Y,Ye Plan and conduct investigations that employ the standard principles and procedures in
chemical and entomological investigations.

¥,¥. Knowledge and Understanding

Graduates must acquire knowledge and understanding of:

¥,Y,Y The related basic scientific facts, concepts, principles and techniques.

¥,Y,Y The relevant theories and their applications.

¥,Y,¥ The processes and mechanisms supporting the structure and function of the specific topics.

¥,Y,¢ The related terminology, nomenclature and classification systems.

Y,Y,o The theories and methods applied for interpreting and analyzing data related to discipline.

¥,Y,7  The developmental progress of the program-related knowledge.

¥,Y,Y  The relation between the studied topics and the environment.

¥,Y,A Develop integrated knowledge and comprehension of the theories, facts, concepts,
fundamentals, and techniques related to the fields of chemistry and entomology.

Y,Y,4 Acquire the essential knowledge in mathematics, physics, biology and other collateral
subjects in order to understand the advanced topics of entomology and chemistry.

¥,Y,Y « Characterize the chemical nature and properties of the functional groups in different types
of molecules with special focus on insecticides.

¥,Y,)) Demonstrate  familiarity and comprehension of terminology, nomenclature and
contemporary tools used for classification systems of animals in general and insects in
particular.

¥,Y,)Y Acquire knowledge and understanding of the structure and functions of various types of
animal cells and cell organelles in unicellular and multi-cellular organisms.

¥,Y,VY Demonstrate understanding of how the chemistry of biological molecules determines their
biological functions.

¥,Y,) ¢ Demonstrate familiarity with the major metabolic pathways and their interactions on the
cellular level and up to the living organisms.

¥,Y,Ye Enumerate the economic importance of the insects and the programs of insect
management and control.

¥,Y,) " Acquire knowledge and awareness of the medical importance of insects as vectors of
diseases.

¥,¥. Intellectual Skills:

The graduates must be able to:

¥,¥,V Differentiate between subject-related theories and assess their concepts and principles.

Y,¥,Y Analyze, synthesize, assess and interpret qualitatively and quantitatively science relevant
data.

¥,¥,¥ Dewelop lines of argument and appropriate judgments in accordance with scientific
theories and concepts.

¥,¥,¢ Postulate and deduce mechanisms and procedures to handle scientific problems.

¥,¥,o Construct several related and integrated information to confirm, make evidence and test
hypotheses.

Y,¥,1 Test, evaluate and criticize an existing piece of information in the light of evidence
provided by recent advances in entomology and chemistry.
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Y,¥,Y  Analyze, evaluate, and interpret qualitative and quantitative scientific data relevant to the
various subjects of chemistry and entomology.

Y,¥,A Postulate and deduce mechanisms and procedures to deal with scientific problems relevant
to contemporary approaches in entomology and chemistry.

¥,¥,4 Breakdown, synthesize, reconstruct, and reformulate a bulk of information such as
pathways for biosynthesis of biologically active compounds or macromolecules in insects.

¥,¥,Y+ Choose suitable insecticides and insect control protocols based on combined knowledge
gained from student's study of chemistry and entomology.

Y,¥,V) Analyze and interpret quantitative data from graphs, figures, tables, equations and other
sources of information.

¥,¢. Practical and Professional:

¥,£,) Plan, design, process, and report on the investigated data, using appropriate techniques
and considering scientific guidance.

¥,£,Y  Apply techniques and tools considering scientific ethics.

¥,£,Y Solve problems using arange of formats and approaches.

Y,¢,¢  Identify and criticize the different methods used in addressing subject related issues.

¥,¢,2 Plan and conduct investigations using appropriate techniques. Write structural reports on
the data in accordance with the standard scientific guidelines.

¥,€,7 Use appropriate and contemporary laboratory equipment, instruments, and tools efficiently
in a safe, ethical and responsible manner to investigate living organisms and biological
systems.

¥,¢,Y Handle chemical materials safely, particularly insecticides, and conduct risk assessments
taking into account their physical and chemical properties to avoid the hazards, to users
and environment, associated with their use.

¥,¢,A Demonstrate sound familiarity with standard laboratory procedures and techniques used in
experimental applications in chemistry and entomology.

¥,£,4 Apply statistical analyses and computational tools to analyze and interpret experimental
data relevant to chemistry and entomology.

¥,¢,)« Search and evaluate the validity and relevance of literature in a critical thinking approach.

¥,€,%) Consider variations inherent in dealing with biological materials such as sample size,
accuracy, precision, and calibration.

¥,£,)Y Employ contemporary information retrieval, insect rearing, taxonomic keys, bioassays,
and tools of molecular biology.

¥,e. General Skills:

¥,2,Y. Use information and communication technology effectively.

¥,o,Y. Identify roles and responsibilities, and their performing manner.

¥,e,Y. Think independently, set tasks, and solve problems on scientific basis.

¥,e,&. Work in groups effectively; manage time, collaborate, and communicate with others

positively.

¥,e,o. Consider community linked problems, ethics, and traditions.

¥,0,%. Acquire self- and long life—learning.

¥,o,V. Apply scientific models, systems, and tools effectively.

¥,o,A. Deal with scientific patents considering property right.

¥,e,4. Exhibit the sense of beauty and neatness.

National Academic Reference Standards
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The graduate of the chemistry/ zoology program should be able to:

V,). Recognize the role of Basic Sciences in the development of society.

V,Y. Dewelop scientific approaches that meet community needs considering economic,
environmental, social, ethical, and safety requirements.

V,¥. Utilize scientific facts and theories to analyze and interpret practical data.

V,£. Collect, analyze, and present data using appropriate formats and techniques.

V,o. Postulate concepts and choose appropriate solutions to solve problems on scientific
basis.

V,7. Apply effectively information technology relevant to the field.

V,V. Participate effectively in a multidisciplinary teamwork and be flexible for adaptation,
decision making and working under contradictory conditions as well as exhibiting
the sense of beauty and neatness.

V,A. Adopt self and long life-learning and participate effectively in research activities.

V,4. Deal with scientific data in Arabic, English or other languages.

In addition to the general attributes of the graduate of faculties of Sciences, the

graduate of the chemistry/ zoology program should be able to:

V,Y+. Demonstrate wide integrated knowledge related to different branches of chemistry

and zoology.

V,)Y. Dewelop knowledge and experience of working with contemporary laboratory
techniques relevant to different disciplines in chemistry and zoology.

V,)¥. Plan and conduct experimental work using appropriate instruments, review safety
regulations and quality control processes, assess and manage risks, report on
practice, and critically evaluate the outcomes.

V.V ¢ Apply concepts and theories of chemistry to interpret life’s basic processes from cell
to organism to ecosystems.

V.Y, Recognize the relationship and interactions among chemistry, zoology, and the
environment.

V,Y1. Employ theories and concepts in mathematics and statistics to interpret the
underlying mechanisms of the essential processes in chemistry and zoology.

V)V, Abide by the legislations and ethics related to the environment preservation and
human health and welfare.

Y. Knowledge and Understanding
Graduates must acquire knowledge and understanding of:

Y,). The related basic scientific facts, concepts, principles, and techniques.

Y,Y. The relevant theories and their applications.

Y,¥. The processes and mechanisms supporting the structure and function of the specific

topics.

Y. The related terminology, nomenclature and classification systems.

Y,¢. The theories and methods applied for interpreting and analyzing data related to
discipline.

Y,o. The developmental progress of the program-related knowledge.

Y,7. The relation between the studied topics and the environment.

In addition to the general Knowledge and Understanding of the graduate of faculties

of sciences, the graduate of the chemistry / zoology program should be able to:
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.Y. Demonstrate wide knowledge and comprehension of the theories, facts, concepts,
fundamentals and techniques related to the fields of chemistry and zoology.

Y.A. Acquire the essential knowledge in mathematics, physics, biology, and other
collateral subjects in order to understand the recent advances in chemistry and
zoology.

.. Exhibit knowledge of the principles and procedures used in chemical analyses as well
as in characterization and structural investigation of compounds.

Y.V« Characterized the chemical nature and behavior of the functional groups in different

types of molecules.

Y.VY Demonstrate familiarity and comprehension of terminology, nomenclature and
contemporary tools used for the classification systems of animals.

Y. Y Acquire knowledge an understanding of the structure and function of various types
of animal cells and cell organelles in unicellular and multicellular organisms.

Y.\Y Demonstrate knowledge of the structure and functions of animal cell organelles and
bases of cell differentiation.

Y.V ¢ Demonstrate a profound understanding of how the chemistry of biological molecules
determines their biological functions with a special consideration to the major
metabolic pathways and their interactions in living organisms.

Y.Ye Demonstrate familiarity with the major metabolic pathways and their interactions in
living organisms.

Y.\ Appreciate the concepts of biodiversity and maintaining of natural resources.

¥. Practical and Professional Skills
The graduates must be able to:

¥,). Plan, design, process, and report on the investigated data, using appropriate
techniques and considering scientific guidance.

¥,Y. Apply techniques and tools considering scientific ethics.

¥,Y. Solve problems using a range of formats and approaches.

¥,¢. Identify and criticize the different methods used in addressing subject related issues.

In addition to the general of Practical and Professional the graduate of faculties of

sciences, the graduate of the chemistry / zoology program should be able to:

¥.e. Plan, and conduct investigations using appropriate procedures and techniques. Write
structural reports on the data in accordance with the standard scientific guidelines.

¥.1. Use contemporary laboratory equipment, instruments, and tools efficiently in a safe,
ethical and responsible manner to investigate living organisms and biological
systems.

¥.V. Solve problems using a range of formats and approaches.

Y.A. Handle chemical materials and biological samples safely taking into consideration
their physical and chemical properties to avoid hazards associated with their use.

v.4. Employ appropriate statistical and computational tools to analyze and interpret
experimental data in terms of theories relevant to chemistry and zoology.

¥.)+. Search and evaluate the validity, credibility, and relevance of literature in a critical
thinking approach.

Y)Y, Consider variations inherent in dealing with biological materials such as sample

size, accuracy, precision, and calibration.

—«
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Y. Y. Employ contemporary information retrieval, modeling approaches, taxonomic keys,
bioassays, and tools of molecular biology.
Y)Y, Collect and preserve animal samples and prepare sections for microscopic
examination and identification of different types of cells and tissues.
¢ Intellectual Skills
The graduates must be able to:
¢,). Differentiate between subject-related theories and assess their concepts and
principles.
£,Y. Analyze, synthesize, assess, and interpret qualitatively and quantitatively science
relevant data.
¢,Y. Dewelop lines of argument and appropriate judgments in accordance with scientific
theories and concepts.
¢,¢, Postulate and deduce mechanisms and procedures to handle scientific problems.
¢,2, Construct sewveral related and integrated information to confirm, make evidence and
test hypotheses.
In addition to the general Intellectual Skills of the graduate of faculties of sciences,
the graduate of the chemistry / zoology program should be able to:
¢,0, Test, evaluate and criticize an existing piece of information in the light of evidence
provided by recent advances in zoology.
£,7. Analyze, evaluate, and interpret qualitative and quantitative scientific data relevant to
various subjects of chemistry and zoology.
£.V. Construct several lines of related information to confirm, make evidence and test
hypotheses related to recent progresses in research such as stem cell and applications
of nanotechnology in biology.
¢ A, Breakdown, synthesizes, reconstruct, and reformulate a bulk of information such as
pathways for biosynthesis of biologically active compounds or macromolecules.
¢.4. Analyze and interpret quantitative data in graphs, figures, tables, and other sources of
information.
€Y+, Postulate and deduce mechanisms and procedures to deal with scientific problems
relevant to advanced approaches in zoology and chemistry.
€YY, Link and integrate subject-specific theories, concepts, and principles such as
relationship between genes and their products, interactions and modulation of the
actions of different types of physiological regulators in animals.
€)Y, Combine knowledge gained from different sources to postulate the role of various
cell signaling mechanisms in regulating cellular functions and growth.
¢. General and Transferable Skills
The graduates must be able to:
°,Y. Use information and communication technology effectively.
°,Y. Identify roles and responsibilities, and their performing manner.
°,¥. Think independently, set tasks, and solve problems on scientific basis.
°,£. Work ingroups effectively; manage time, collaborate, and communicate with others.
positively.
©,o, Consider community linked problems, ethics, and traditions.
°,%. Acquire self- and long life—learning.
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°,vV. Apply scientific models, systems, and tools effectively.
°,A, Deal with scientific patents considering property right.
°,4. Exhibit the sense of beauty and neatness.

National Academic Reference Standards for Mathematics
clualy )l ald - A

V.. Attributes of a Mathematician

The mathematics graduates must be able to:

V.Y, Y. Recognize the role of Basic Sciences in the development of society.

Y,V,Y. Dewvelop scientific approaches that meet community needs considering economic,
environmental, social, ethical, and safety requirements.

Y,V,¥. Utilize scientific facts and theories to analyze and interpret practical data.

V.Y, £, Collect, analyze, and present data using appropriate formats and techniques.

Y,V,o. Postulate concepts and choose appropriate solutions to solve problems on scientific basis.
V.Y, Apply effectively information technology relevant to the field.

Y,V,V. Participate effectively in a multidisciplinary teamwork and be flexible for adaptation,
decision making and working under contradictory conditions as well as exhibiting the sense of
beauty and neatness.

Y, V,A. Adopt self and long life-learning and participate effectively in research activities.

Y,Y,4. Deal with scientific data in Arabic, English or other languages.

Y,Y,)+. Understand, recognize, and describe patterns and make abstractions about them.

Y,),)Y. Draw conclusions about the real world using mathematical concepts.

Y,%, VY. Find true statements that can be made about mathematical objects.

Y,V Y. Apply techniques, tools, and formulas to understand an object's attributes.

Y,),) ¢, Recognize and use various types of reasoning and methods of proof.

Y,V,)e, Create and use representations to model and interpret mathematical ideas.

Y,%,)7, Recognize and understand how mathematical ideas interconnect and build on one another.
V.Y Knowledge and Understanding

Mathematicians must acquire knowledge and understanding of:

V,Y,\. The related basic scientific facts, concepts, principles, and techniques.

Y,Y,Y. The relevant theories and their applications.

V,Y,¥. The processes and mechanisms supporting the structure and function of the specific topics.
V,Y, ¢, The related terminology, nomenclature, and classification systems.

V,Y,o, The theories and methods applied for interpreting and analyzing data related to discipline.
V,Y,%. The developmental progress of the program-related knowledge.

V,Y,V. The relation between the studied topics and the environment.

V,Y,A. Numerical mathematics, and the different ways in which numerical information is used.
V,Y,4. Abstract algebraic structures and their roles in solving problems expressed with symbols
and in developing mathematical theories and techniques.

Y,Y,Y+. Mathematical methods and techniques that deal with differential equations and their
applications.

Y,¥,)). Geometrical concepts, and processes used in measuring attributes of objects.

Y,Y,)Y. The concept of function, and its role in mathematical analysis.

V,Y,VY. Discrete mathematics, algorithms, and combinatorial abilities in order to solve problems
of finite character and enumerate sets without direct counting.

V.Y,V £, Probability and statistical models to make inferences about real-world situations.
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V,Y,Ye, Modeling and symbolic representations of problem situations.

Y,Y,1. The deductive nature of mathematics, and the roles of definitions, axioms, and theorems
to identify and construct valid deductive arguments.

V,Y,)Y. Theories and applications of other mathematical trends and/or applied mathematics and/or
mathematical statistical and/or computer science.

V.Y, Practical and Professional Skills

Graduates of Mathematics program must be able to:

V,¥,\. Plan, design, process and report on the investigated data, using appropriate techniques and
considering scientific guidance.

V,¥,Y. Apply techniques and tools considering scientific ethics.

V,¥,¥. Solve problems using a range of formats and approaches.

V,¥, ¢, Identify and criticize the different methods used in addressing subject related issues.

V,¥,e. Apply reasoning techniques to build convincing mathematical arguments.

V,¥,%. Develop conjectures and draw appropriate conclusions and test these conjectures.

V,Y,V. Identify required mathematics and other technical information independently.

V,¥,A. Use technology to enhance mathematical thinking and understanding.

),¥,4. Conduct independent nontrivial exploration in mathematics.

V,¥,Y+. Develop and reinforce tenacity and confidence in their abilities to use mathematics.

Y, €. Intellectual Skills

Graduates of mathematics program must be able to:

V,€,). Differentiate between subject-related theories and assess their concepts and principles.

YV, €Y, Analyze, synthesize, assess and interpret qualitatively and quantitatively science relevant
data.

V&Y. Develop lines of argument and appropriate judgments in accordance with scientific
theories and concepts.

V,¢,¢, Postulate and deduce mechanisms and procedures to handle scientific problems.

V,¢,0. Construct several related and integrated information to confirm, make evidence and test
hypotheses.

V,&,7, Formulate mathematical ideas and procedures using appropriate mathematical vocabulary
and notation.

V,£,Y., Construct symbolic forms of problem situations through modeling real-world situations,
develop and use the models to make predictions and informed decisions.

Y, £,A. Recognize, compare, and transform mathematical objects.

Y, £,4. Represent, abstract and interpret problems.

V,&,) . Develop connections within branches of mathematics and between mathematics and other
disciplines.

Y, £,V Utilize appropriate processes in applied mathematical studies.

Y, €Y. Judge the validity of mathematical arguments and the reasonableness of results.

V,¢. General and Transferable Skills

Graduates of mathematics program must be able to:

V,8,3. Use information and communication technology effectively.

Y,2,Y. Identify roles and responsibilities, and their performing manner.

Y,2,Y. Think independently, set tasks and solve problems on scientific basis.

V,2,¢&. Work in groups effectively, manage time, collaborate and communicate with others
positively.

V,2,2, Consider community linked problems, ethics and traditions.

Y,2,%. Acquire self- and long life—learning.
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V,e,V. Apply scientific models, systems, and tools effectively.
V,2,A, Deal with scientific patents considering property right.
Y,2,4, Exhibit the sense of beauty and neatness.
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