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Overview

The Department of Biological Sciences at Yarmouk university was established in conjunction
with the founding of Yarmouk University in 1976. Initially, it offered a Bachelor of Science
degree with a specialization in Biology. In 1982, the department expanded its academic offerings
to include a Master of Science degree program, encompassing various disciplines such as
biochemistry, genetics, microbiology, parasitology, botany, taxonomy, and molecular biology.
The inaugural cohort of students graduated with B.Sc. and M.Sc. degrees in 1980 and 1982,
respectively. Currently, the department sees an annual graduation of approximately 100 to 120
students with a B.Sc. degree and between 10 to 15 students with an M.Sc. degree.

The Department of Biological Sciences at Yarmouk university has a thriving student body, with
500 undergraduate and 100 graduate students currently enrolled. Over the years, the department
has produced more than 3000 graduates, with over 1000 having earned their Master's degrees.
The department is well-staffed with 39 dedicated professionals, comprising 20 esteemed faculty
members, 7 teaching assistants, and 12 skilled laboratory technicians. For teaching and research
purposes, there are 7 fully equipped teaching laboratories and 11 research laboratories. These
research facilities boast state-of-the-art equipment in various domains of Biological Sciences,
including an electron microscope unit. Additionally, the department maintains a greenhouse and
an animal house that serve both educational and research purposes.

Recognizing the importance of staying current with advancements in the field of Biological
Sciences, our department has recently introduced a new program in Biotechnology at the M.Sc.
level. The primary aim of the Department of Biological Sciences is to provide a contemporary
and comprehensive biology program that equips students with the necessary skills to pursue
careers in diverse scientific and educational fields, either within their country or abroad.
Moreover, the program aims to prepare students for further advanced studies in the discipline.

Vision and Mission

The Department of Biological Sciences is looking to advance the biology specialty
by introducing up to date knowledge and practice in nanotechnology, biochemistry,
molecular biology and cell biology techniques and approaches. The department
Vision | makes every effort for excellence in teaching, research, and service. We are aware to
emphasize the importance of biology in the advancement of research in our university
as well as in the country. Therefore, recognition of the essentials of modern biology
is the utmost priority in the next ten years.
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Including new tracks in the master’s degree program is a plan to be applied, which
requires fully equipped facilities in the teaching and research labs. Introducing new
programs in the postgraduate studies is mandatory to establish Ph.D. program soon.

The primary goal of the Department of biological Sciences is to provide and convey
enough knowledge and practical approach about different living organisms such as
animals, plants, bacteria, viruses, fungi, and algae. Moreover, molecular biology,

Mission biochemistry, genetics, and cell biology are the major topics in understanding and
coping with contemporary biology. In the postgraduate level, there are two major
tracks of biological fields, biological sciences, and biotechnology streams.

Program Objective
1 | Getting the program of biological sciences into excellence locally and regionally.

The creation of scientific and research environment that enable students and faculty

2 | members to cope with the scientific progress in the world and the opening of scientific
and research channels with universities of the advanced world.
3 Cooperation with other academic programs at the university to provide
interdisciplinary service courses.
Rehabilitation of the students and prepare them strongly to meet the needs of the
4 | Jordanian and regional markets at the academic and applied levels in the areas of
education, health, environment, agriculture and energy.
Program Learning Outcomes PLOs
An ability to identify, formulate, and solve broadly-defined technical or scientific
PLO1 | problems by applying knowledge of mathematics and science and/or technical topics to
areas relevant to the biological sciences.
PLO? An ability to formulate or design a system, process, procedure or program to meet desired
needs.
PLO3 An ability to develop and conduct experiments or test hypotheses, analyze and interpret
data and use scientific judgment to draw conclusions.
PLO4 | An ability to communicate effectively with a range of audiences.
An ability to understand ethical and professional responsibilities and the impact of
PLO5 | technical and/or scientific solutions in global, economic, environmental, and societal
contexts.
PLOG An ability to function effectively on teams that establish goals, plan tasks, meet deadlines,

and analyze risk and uncertainty.
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Study Plan for the Bachelor's Degree in Biological Sciences

The Department of Biological Sciences at Yarmouk University offers a Bachelor’s
Degree upon the completion of the following requirements:

1. The fulfillment of the conditions Stated in the regulations of awarding the
Bachelor’s Degree at Yarmouk University No. (2) for the year 1991 and its
amendments issued in accordance with the bylaws of awarding academic degrees and
diplomas at Yarmouk University No. 76 for the year 1976.

Credit hours to obtain a degree in Biological Sciences

Credit Hours
Compulsory Elective Total
University Requirements 15 12 27
Faculty Requirements 21 0 21
Department Requirements 65 21 86
Total 101 33 134

First: University Compulsory Courses (15) Credit Hours

Course Course Name Number of Credit Hours
Course Code Pre-requisite
No. Theoretical | Practical | Total
HUM 117 Pioneering and Creativity 1 0 1
HUM 118 Leadership and Society 1 0 1
HUM 119 Life Skills 1 0 1
HUM 120 Comm.unlcat|on Skills 3 0 3
(English Language)
HUM 121 Commu'nlcatlon Skills 3 0 3
(Arabic Language)
HUM 124 National Education 3 0 3
MILT 100A Military science 3 0 3
EL 099 English Ianguage skills — Remedial 0 0
Remedial course
AL 099 Arabic Iangu.age - Remedial 0 0
Remedial course
COMP 099 | Computer Skills — Remedial | tcmedial 0 0
course
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PASS/FAIL

Second: University Elective Courses (12) Credit Hours (Student should select at least 3 Credit hours
from each of the following three listed packages below and a fourth course upon student choice )

1. Humanities Courses Package:

Course Course Number of Credit Hours o
Course Name Pre-requisite
Code No. Theoretical | Practical | Total
HUM 101 Basic of l\/las§ 3 0 3
Communication
HUM 104 Arts and Behaviors 3 0 3
HUM 105 Jordan CC-)th.rlbL.Jtlon to 3 0 3
human Civilization
HUM 106 Introduction jco Human 3 0 3
Cultural Studies
HUM 107 Human Rights 3 0 3
HUM 109 Islamic Systems 3 0 3
HUM 110 The Culture of Tourism and 3 0 3
HUM 113 |S|E.1mI.C Educational 3 0 3
Thinking
HUM 115 Legal Education 3 3
HUM 123 Performing Arts 3 3
2. Social Science Courses Package:
HUM 102 Citizenship and Allegiance 3 0 3
1 Islamic: Intell
HUM 03 slamic: Intellect & 3 0 3
HUM 108 Thinking Skills 3 0 3
HUM 111 History of Jerusalem 3 0 3
HUM 112 Geography of Jordan 3 0 3
HUM 114 Good Governance and 3 0 3
HUM 116 Ancient Writings of Jordan 3 0 3
HUM 122 Economy and Society 3 0 3
SCl 103 Physical Education for All 3 0 3
sl 104 Effective Communication 3 0 3
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sl 106 Management and Society 3 0 3

Development
3. Package of Scientific and Technological Courses:

scl 102 Informa.tlon Technology 3 0 3
and Society

el 105 Renewable Energy 3 0 3

Scl 107 Scientific Research 3 0 3

Scl 108 Digital Culture 3 0 3

scl 110 Dev.elopment and 3 0 3
environment

sl 111 Epldemlqlogy and . 3 0 3
community immunity

Third: Faculty Compulsory Courses (21) Credit Hours

Course Course Number of Credit Hours .
Course Name Pre-requisite

Code No. Theoretical | Practical | Total
MATH 101 Calculus (1) 3 0 3
PHYS 101 General Physics (1) 3 0 3
CHEM 101 General Chemistry (1) 3 0 3

BIO 101 General Biology 3 0 3
STAT 101 Prmuples(cln)‘ Statistics 3 0 3

EES 101 General Geology (1) 3 0 3

cs 110 Selected Programming 3 0 3

Language

Fourth: Faculty Elective Courses (0) Credit Hours

Course
No.

Course
Code

Course Name

Number of Credit Hours

Theoretical

Practical

Pre-requisite
Total
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Fifth: Department Compulsory Courses (65) Credit Hours

Number of Credit Hours

Course Course Course Name Pre-requisite
Code No. Theoretical | Practical | Total
BIO 102 | General Biology (2) 3 0 3 BIO 101
CHEM 102 | General Chemistry (2) 3 0 3 CHEM 101
BIO 105 General Biology Practical (1) 0 3 1 -
BIO 106 General Biology Practical (2) 0 3 1 BIO 105
CHEM 107 General chemistry Practical 0 3 1 CHEM 101
SCC 103 Organic chemistry 3 0 3 CHEM 102
CHEM 216 Organic chemistry practical 0 6 2 CHEM 107
BIO 215 Invertebrate Zoology 2 3 3 BIO 102
BIO 216 | Comparative Vertebrate Anatomy 2 3 3 BIO 102
BIO 221 | Plant Anatomy 2 3 3 BIO 102
BIO 227 | Plant morphology 2 3 3 BIO 102
BIO 251 | Cell Biology 3 0 3 BIO 102
BIO 299 Biosafety and Bioethics 1 0 1 BIO 102
BIO 304 Biochemistry 2 3 3 SCC 103
BIO 317 | Developmental Biology 2 3 3 BIO 216
BIO 333 Microbiology 2 3 3 BIO 299
BIO 345 | Genetics 2 3 3 BIO 251
BIO 352 | Molecular Biology 2 3 3 BIO 345
BIO 415 | Animal Physiology 2 3 3 BIO 304
BIO 425 | Plant Physiology 2 3 3 BIO 304
BIO 432 | Immunology 2 3 3 BIO 333
BIO 448 | Ecology 2 3 3 BIO 345
BIO 453 | Biotechnology 2 0 2 BIO 352
BIO 455 | Bioinformatics 2 3 3 BIO 352
Pass 80 Credit
BIO 499 | Research Project 1 6 3

Hours
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Sixth: Department Elective Courses (21) Credit Hours should be chosen from the two sets below

A. Specialization Elective (15) Credit Hours from the table below:

Course | Course Course Name Number of Credit Hours pr?_.
Code No. Theoretical | Practical | Total requisite
BIO 222 | Plant Taxonomy 2 3 3 BIO 102
BIO 223 | Economic Botany 3 0 3 BIO 102
BIO 229 | Medicinal Plant 2 3 3 BIO 102
BIO 261 Microtechnique 1 6 3 BIO 106
BIO 305 Radiation Biology 3 0 3 BIO 102
BIO 307 | Hematology 2 3 3 BIO 299
BIO 314 | Parasitology 2 3 3 BIO 215
BIO 319 | Reproductive Biology 3 0 3 BIO 102
BIO 341 | Evolution 3 0 3 BIO 227
BIO 346 | Human Genetics 3 0 3 BIO 345
BIO 417 | Endocrinology 3 0 3 BIO 216
BIO 444 | Cytogenetics 2 3 3 BIO 345
BIO 452 | Assisted Reproductive Technology 3 0 3 BIO 317
BIO 456 | Cancer Biology 3 0 3 BIO 345
BIO 457 | Molecular Evolution 3 0 3 Bio 352
BIO 458 | Plant diversity and evolution 3 0 3 BIO 227
BIO 461 | Histology 2 3 3 BIO 216
BIO 492 | Special Topics 3 0 3 BIO 251

B. Specialization Elective (6) Credit Hours from the table below:

Course Course Number of Credit Hours .
Course Name Pre-requisite
Code No. Theoretical | Practical Total
STAT 111 Principles of Probability 1 3 0 3
STAT 372 Applied Biostatistics 3 0 3
MATH 102 Calculus (2) 3 0 3
EES 363 Ecosystem Management 3 0 3
CHEM 231 Analytical Chemistry (1) 3 0 3
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e Second: Major of BSc in Biological Sciences/ Minor from other approved

programs

1. Department Obligatory Courses (65 Credit Hours according to Table

fifth above).

2. Minor (21 Credit Hrs.) to be selected from any department of the
following Faculties: Science, Information Technology, and Computer
Sciences according to their lists of minor courses of the selected

department.

e Third: Minor in Biological Sciences (21 Credit Hrs)

A. Obligatory courses (15 Credit Hrs.)

Eighth: Department Compulsory Courses (15) Credit Hours

Course Number of Credit Hours
Course No. Course Name Pre-requisite
Code Theoretical | Practical | Total
BIO 102 General Biology (2) 3 0 3 BIO 101
BIO 102 or
BIO 221 Plant Anatomy 2 3 3
Concurrence
BIO 251 Cell Biology 3 0 3 BIO 101
BIO 304 Biochemistry 2 3 BIO 251
BIO 345 Genetics 2 3 3 BIO 251

B. Elective courses (6 Credit Hrs.), Student can select them from the

following courses:

Ninth: Department Compulsory Courses (6) Credit Hours

Course Number of Credit Hours
Course No. Course Name Pre-requisite
Code Theoretical | Practical | Total
BIO 102 or
BIO 215 Invertebrate Zoology 2 3 3
Concurrence
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BIO 102 or
BIO 227 Plant morphology 2 3 3
Concurrence
BIO 333 Microbiology 2 3 3 BIO 251
BIO 415 Animal Physiology 2 3 3 BIO 251
BIO 425 Plant Physiology 2 3 3 BIO 251
BIO 448 Ecology 2 3 3 BIO 251
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First Academic Year —First Semester First Academic Year —Second Semester
Code and Credit Code and Credit
Number Course Name Hours Number Course Name Hours
BIO 101 General Biology (1) 3 BIO 102 General Biology (2) 3
BIO 105 General Biology Practical (1) 1 BIO 106 General Biology Practical (2) 1
CHEM 101 General Chemistry (1) 3 CHEM 102 General Chemistry (2) 3
University Compulsory Courses 3 CHEM 107 General chemistry Practical 1
University Elective Courses 3 MATH 101 Calculus (1) 3
Volunteerwork 0 University Compulsory Courses 3
Total 13 University Elective Courses 3
Total 17
Second Academic Year —First Semester Second Academic Year —Second Semester
Code and Credit Code and Credit
Number Cofirse Name Hours Number Coug Name Hours
BIO 299 Safety and bioethics 1 BIO216 Comparative Vertebrate Anatomy 3
BIO 215 Invertebrate Zoology 3 BlO221 Plant Anatomy 3
BIO251 Cell Biology 3 BlO 227 Plant Morphology 3
SCC103 Organic chemistry 3 PHYS 101 General Physics (1) 3
CHEM 216 Organic chemistry practical 2 University Compulsory Courses 3
University Compulsory Courses 3 University Elective Courses 3
Total 15 Total 18
Third Academic Year —First Semester Third Academic Year —Second Semester
Code and Credit Code and Credit
Number fourse Name Hours Number Courseglame Hours
BIO 304 Biochemistry 3 BIO333 Microbiology 3
BIO317 Developmental Biology 3 BIO352 Molecular Biology 3
BIO 345 Genetics 3 cs110 Selected Programming Language 3
STAT101 Principles of statistics (1) 3 Department Elective Courses 3
University Compulsory Courses 3 University Elective Courses 3
Department Elective Courses 3 Department Elective Courses 3
Total 18 Total 18
Fourth AcademicYear —First Semester Fourth AcademicYear —Second Semester
Code and Credit Code and Credit
Number Rl Hours Number oy \ame Hours
BIO415 Animal Physiology 3 BlO 448 Ecology 3
BIO 425 Plant Physiology 3 BIO 455 Bioinformatics 3
BIO453 Biotechnology 2 Bio 499 Capstone project 3
BIO 432 Immunology 3 EES 101 General Geology (1) 3
Department Elective Courses 3 Department Elective Courses 3
Department Elective Courses 3 Department Elective Courses 3
Total 17 Total 18
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Courses Description

Course Name: General Biology (1) (1) Ao Lia 5l g 2 Blosal) )

Course Code and Number: BIO101 Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: N/A

Course Description

This course is designed to give a concise introduction and background

for biology students and general knowledge for non-biology majors. It

focuses on the basic principles of biochemistry, molecular biology, and

genetics. In this course, the following basic topics in biology will be

discussed: the chemical and physical basis of life, biological

macromolecules and lipids, cell structure and function, cell membranes,

energy and life, cell respiration, photosynthesis, mitosis, sexual life

cycles and meiosis, Mendelian genetics, linkage and chromosome, and

the molecular basis of inheritance.

Course Objectives:

The objectives of this course are to teach students:

1. The structure and formation of the major biological macromolecules
in living cells.

2. The structure and function of the organelles in living cells.

3. Metabolism of living cells.

4. The pathway and the different series of reactions of the two main
energy-converting processes: cellular respiration and photosynthesis.

5. The types of cell divisions, the main events, and the role(s) of each
type.

6. The importance of the control system of the cell cycle and how it is
linked to cancer.

7. Mendel’s law of genetics and non-Mendelian genetics.

Course Learning Outcomes: On completion of the course, the student

should be able to:

CLOL1: Demonstrate a fundamental knowledge of general biology

concepts in the areas of cell biology, biological chemistry, cell structure

and function, and genetics.

CLO2: Describe the cellular organization and related functions in plant

and animal cells.

CLO3: Describe the energy production and consumption themes in

living cells and related cellular respiration and photosynthesis concepts.

CLO4: Describe the biology of cell cycle and its regulation and how this

is related to cancer development.
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CLOS5: Describe the basic principles of inheritance at the molecular and
cellular levels.
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Course Name: General Biology (2) (2) Al Lia 5l g : Blosal) )

Course Code and Number: BIO 102 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: 101

Course Description

General Biology 2 (B1O 102) is a continuation of the General Biology 1
(BIO 101) course and is designed to provide students with a
comprehensive understanding of the fundamental principles of biology.
The course will cover a range of topics, in biodiversity including the
classification of life, prokaryotes, protists, fungi, animals (invertebrates
and vertebrates), and plant evolution and diversity.

Course Objectives:

This course aims to

1. To enable students to gain a comprehensive understanding of the
fundamental principles of biology, with a focus on biodiversity,
including the classification of life, prokaryotes, protists, fungi,
animals (invertebrates and vertebrates), and plants evolution and
diversity.

2. To analyze the evolutionary history of life on earth and the
mechanisms of evolution that have led to the diversity of
organisms we see today.

3. To identify and describe the key features of major groups
of organisms, including bacteria, protists, fungi, invertebrates,
vertebrates, and plants.
Course Learning Outcomes (CLOs): On completion of the course, the
student should be able to:
CLO1: Describe the diversity of life on earth, including the
classification of living organisms and the characteristics that define each
group.
CLO2: Compare and contrast the structure and function of prokaryotic
and eukaryotic cells, and the role of each in the biology of organisms.
CLO3: Analyze the evolutionary history of life on Earth and the
mechanisms of evolution that have led to the diversity of organisms we
see today.
CLO4: Identify and describe the key features of major groups of
organisms, including bacteria, protists, fungi, invertebrates, vertebrates,
and plants.
CLO5: Describe the morphological and anatomical differences between
organisms within the same group.
CLO6: Gain knowledge of taxonomy of living organisms.
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Courses Description

Course Name: Practical General Biology 1 1 lee dde L ol s s sbusal) ol

Course Code and Number: BIO 105 | Number of Credit Hours: 1 | Teaching Language: English

Pre-requisite: N/A

Course Description

This laboratory course is designed to provide a basic conceptual
understanding of the compound microscope, in addition to performing
some experiments about cell structure, function, and metabolism.

Course Objectives:

This course aims to:

1. To complement and deepen the understanding of the basic
biological principles introduced in the lecture course of General
Biology.

2. To obtain skills in using a compound microscope.

3. To introduce students to the scientific method of obtaining,
analyzing data, and generating a scientific conclusion

Course Learning Outcomes (CLOs): On completion of the course, the
student should be able to:

CLO1: Use the compound microscope to examine wet mount slides and
prepared slides.

CLO2: Differentiate between animal and plant cells, and the structure of
each one.

CLO3: Understand the chemical and physical properties of the cell, and
enzyme function.

CLO4: Understand photosynthesis and respiration and the factors that
affect it in several organisms.

CLOS5: Differentiate between plant tissues and animal tissues and know
their properties.

CL.O6: Differentiate between mitosis and meiosis and know the stages of
each division.




ol daol
Yarmouk University

polall 48

Faculty of Science

(O
&
gallioals

TARMOUK WNIVERSITY

Document Code

APO1-PRO6

Courses Description

Document Approval Date

cany sl ) A ALYl oS all S s Saall il agd Blasall 138 i
Jal gl 5 il 33V Jae 5 Aaad) Jiadll 5 Lgidds 55 4081 43 Jsa il
Leillad e 3 il

rsde 1508 Gl 5 s of cangy cBlasall 138 (e e lgiiV) die paddadl) Cilr A4
8 B el Ay seaall il il pandl (S Al el axiiiul 11 g4
Boalall il il s yaad)
Baal s JS S s Al 5 Al sl LIAN G 50,80 2 £ 5
A1y ey 31 Aada 5 5 IR Al 5801 5 Ailaassl) ailiadll agd 13 g A4

Leie IS o i Al Jal gall g il 5 2 guiall Ji agh 14 7 A
Lpailiad 46 yaa s Al sl Aas¥) 5 Alall Aas¥) (o il 5 gz i
(BWR]

s

) Olaall 138 Cargy 1 dlcall AR}
Ao (Blase 8 Aadiall ApaluY) dgn gl gl (52liall agd Gaani s JlaSinl 1
Al claY)
2l jumat s S el eaall alasiul & LuluY) @l leall Cluas) 2
N
padlaiu 5 Lgllad 5 lild) e J puanll dpalel) 43y 5l oSUall iy 33
Aalal) il

sl

Lelac




ol daol
Yarmouk University

polall 48

(N
_ <8
Faculty of Science <lgallinaln

TARMOUK WNIVERSITY

Document Code

Document Approval Date

APO1-PRO6

Courses Description

Course Name: General Biology Lab (2) (2) e Adle Lin sl g 1 3lasall andd

Course Code and Number: BIO 106 | Number of Credit Hours: 1 | Teaching Language: English

Pre-requisite: BIO 105

Course Description

This course is designed to provide students with hands-on experience in
the field of biological biodiversity. Students will learn the basics of the
classification of living organisms such as bacteria, algae, fungi, protists,
plants, and animals. Throughout the course, students will develop
essential laboratory skills such as microscopy and dissection techniques.
By the end of the course, students will perform dissecting a frog to
promote their understanding of the structural and functional organization
of the frog's body.

Course Objectives:

This course aims to

1. To introduce students to the basics of biological
biodiversity and the classification of living organisms.

2. To provide students with hands-on experience in the
laboratory to develop their skills in microscopy, dissection
techniques, and data analysis.

3. To promote students' understanding of the structural and
functional organization of the frog's body through
dissection.

Course Learning Outcomes (CLOs):

On completion of the course, the student should be able to:

CLO1: Understand the basics of biological biodiversity and the
classification of living organisms such as bacteria, algae, fungi, protists,
plants, and animals.

CLO2: Develop essential laboratory skills such as microscopy,
dissection techniques, and data analysis.

CLOa3: Identify and analyze different organs and tissues of a vertebrate
body through dissection (e.g frog or mouse).

CLO4: Use the compound microscope to identify the general
characteristics of protists, fungi, plants and animals.
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Courses Description

Course Name: General Biology 3 3 adle 4l asle :Glual) ol

Course Code and Number: BIO 107 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: BIO 106 or concurrent

Course Description

The course aims at introducing students to different topics in plant
biology including plant diversity and evolution, structures, growth and
development, nutrition’s and transport in vascular plants.

This course also aims to explain the reproduction of nonvascular plants,
seedless vascular plants, and seed vascular (gymnosperms and
angiosperm) plants,

Finally, plant responses to hormones and introduction to mycology will
be studied in this course.

Course Objectives:

This course aims to
1. Define botany and identify common characteristics to all plants.
2. Describe various systems of plant classifications and classify
common plants based on the binomial system of nomenclature.
Describe the complexity of plant cell structure and function.
Explain the basic chemical processes occurring in all plants.
Describe the basic principles of plant reproduction methods.
Describe the basic groups of fungi.
Course Learning Outcomes (CLOs): On completion of the course, the
student should be able to:
CLO1: Qutline the general characteristics of non-vascular, seedless
vascular plants, and seed plants.

o gk~ w

CLO2: Describe the internal organization of the body of vascular plants
and the major processes of plant growth and development.

CLO3: Describe processes and pathways of resources (water and
organic molecules) acquisition and transport by vascular plants.
CLO4: Identify elements essential for plant growth and development
and describe common symptoms associated with nutrient deficiencies.

CLO5: Understand methods of sexual and asexual reproduction in
flowering plants.

CLOG6: Identify the major groups of plant hormones and their distinct
roles in plant growth and development.
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CLOT7: Identify the major groups of fungi and distinguish among them
in terms of structures and life cycles.
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Courses Description

Course Name: Human Biology LYl L ol g 1 Blasall and

Course Code and Number: BIO108 Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: N/A

Course Description

This course is designed to give a concise introduction and background of
human biology for medical engineering students. The course is devoted
to the study of the cellular and molecular basis of life. Students are
expected to develop and understand certain core concepts of human
biology including cell structure and cell division. Providing adetailed
understanding of human tissues including various tissue structures and
shape. Understand the anatomy and physiology of human body systems
from the skin to the urinary system including skeletal, muscular,
digestive, cardiovascular, respiratory, and sensory organs.

Course Objectives:

This course aims to provide students with theoretical knowledge about:
1- The structures and purposes of basic components of eukaryotic cells,
especially macromolecules, membranes, and organelles.

2- The anatomy and physiology of different human body systems.

3- Genetics and inherited traits.

Course Learning Outcomes:

On completion of the course, the student should be able to:

CLO1: Describe and recognize concepts and theories of basic biological
sciences.

CLO2: Identify the five classes of polymeric biomolecules and their
monomeric building blocks as well as the structural function relationship
among biological systems.

CLO3: Describe the structure and function of cellular components and
tissue organization.

CLO4: Understand the anatomy and physiology of human skeletal,
muscular, nervous, cardiovascular, digestive, respiratory, urinary, and
integumentary systems.

CLO5: Understand the structure of nucleic acids, gene and chromosome
structure, and gene expression.




ol daol
Yarmouk University

. (N
pobell 455 X
Faculty of Science <lgallinaln
Document Code Document Approval Date

Courses Description

APO1-PRO6

(bl Al dullay ala) Aibad) o slall ol dalla il (Slusall 138 &yl
sk GOl (e @l gty Blall i sadl s g slall Gl Al 5o ) Blsall Cangy
plustil 5 QAN Ay A A Lay oY) Lia sl gl ApsbiaY) wtliall any agd
At Ay @l 8 Loy A ) AaiiD) Jiaie agh (Blasall gy LS 4040)
Alall (e dalAN Gl a3 jeal (Bl 55 ooy ) agd GUIAS 5 LIS 5 Aaliaal)
il 5 paag]) Jleadl s dabiaall 5 A0Sl slime Y1 @lld d Lay sl Sleal) )
gl s il Sleall s 4 gadll Lo $Y1

) ) s Blesall dlaa)

rden kel A8 jeally GOl g 3 ) Blasall 138 Caagy

AW 55 sl iy Jal) dala g ol gl At LA Luluy) il &l -1
lucasll g

Aaliaall lal) ava Al ploac ) ailla g g o i) ale -2

Ay sall laall 3 451, 0 -3

alacl) il 2

rde 1ol Qllall ¢ 6 o) caa (Blasadl 138 (e elgY) die
Al A sl gl slal) il i aalia e iyl Chn s 1] A
Lol il 5 A sl gl 4 gaadl Uy el el Ul 30252 7 j3
Lalall
AVl s 4 Al b Sl dida g S a3 g AR
Ol b A anal) 3 3aY eliac ) il g g oy i agh 14 £ AD
cgg)jﬂ\ )L@.;J\ c‘é_.u.asd\ JL@.;J\ “L\M\) LAS.\@J\ )L@Aj‘ calall d&j
el Sleadly (ouadiil) Slead) ¢ paaghl Sleall
ol 5 o an ga g 81 g i) Ay g Ay g il (alaa) Ay agd 15 3):
sl

Sl Can g




ol daol
Yarmouk University

polall 48

(N
, <8
Faculty of Science <lgallinaln

TARMOUK WNIVERSITY

Document Code

Document Approval Date

APO1-PRO6

Courses Description

Course Name: General Biology (For Medical Schools) (Aakal) ALISH Adhal) dale L 5l g 1 Blasal) aud

Course Code and Number: SCC 111 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: N/A

Previous course code: BIO111

Course Description

This course is designed to introduce medical and pharmacy students to
understand structures and properties of macromolecules, cell structure
and function, membrane structure and function, and cell respiration.
Also, mendelian genetics and principles of inheritance will be covered.
In addition to that, students will be introduced to human anatomy and
physiology by studying the digestive system and nutrition, the respiratory
system and the immune system.

Course Objectives:

The objectives of this course are to teach students:

1- Structure and function of biological macromolecules and cellular
structures.

2- The concept of energy and metabolism and learn about cellular
respiration and cell divisions.

3- The gene idea and basics of inheritance.

4- The structural and functional concepts of the following: respiratory,
digestive, and immune systems in the human body

Course Learning Outcomes:

On completion of the course, the student should be able to:
CLO1: To describe the structure and function of the biological
macromolecules and the subcellular structures.

CLO2: To apply their understanding of energy and metabolism in
learning cellular respiration.

CLO3: To learn about cell cycles and cell divisions.

CLO4: To learn genetics by studying Mendel’s laws and the principles
of inheritance.

CLO5: To learn about the structure and function of respiratory,
digestive, and immune systems in the human body.
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Course Name: Human Anatomy and physiology LYl s ol ganid g ey 33 1 Glasall
Course Code and Number: SCC 112 Number of Credit Hours: 3 Teaching Language: English
Pre-requisite: SCC 111/ BIO 111 Previous course code: BI0201

Course Description

This course is designed for non-biological sciences students (for students
of the College of Pharmacy and students of the Department of Medical
Physics). This course aims to provide the students with the basic
information’s about the structure and function of the different body
systems. The course content includes summary of cell structure, the
anatomy and physiology of skeletal, muscular, nervous, cardiovascular,
endocrine, respiratory and urinary systems within the human body.

Course Objectives:
This course aims to:

1. Provide an overview of human physiology, anatomy, and
functions of various organs and tissues.

2. Provide the students with theoretical knowledge regarding the
anatomical description and the mechanism of action of each of
the following: the skeletal system, the muscular system, the
nervous system, the digestive system, the circulatory system, the
respiratory system, the excretory system, and the endocrine
system.

Course Learning Outcomes:

On completion of the course, the student should be able to:

CLO1: Use anatomical terminology to identify and describe the
locations of major organs in the various body systems.

CLO2: Connect the anatomical description with the function of each of
the following: skeletal system, the muscular system, the nervous system,
the digestive system, the circulatory system, the respiratory system, the
excretory system, and the endocrine system.

CL.O3: Explain the physiological mechanisms that involved in regulating
and stabilizing the internal environment of the body (homeostasis), such
as blood pressure and blood components, breathing and urine
concentration in the body.




ol daol
Yarmouk University

polall 48

Faculty of Science

(O
&
gallioals

TARMOUK WNIVERSITY

Document Code Document Approval Date

Courses Description

APO1-PRO6

Ll Al &S Gkl al2) Al o sl oo Tl ] ol 138 e
i eliae 8 3eal Ul Gy a3 ) Slosall 138 Coagy . (Raadall ol 3l and

c‘._.saé.'\ﬂ\ 6&“\_}:\3‘ cg.“'a.gj\ c‘z;ua:d\ c&;'a:d\ ‘L“;S:L@J\ JL@AS\S aaliadl) u\.u.a‘)!\
Syl syl Sl el

r) lasall 138 Cangy 1 lasall cilaal
Lol 5 A Cailda g g g il g sliae ) il g ale oo dale daal a1
oY) (sl Aalidal)
S dae 4l 5 a8l Coua sl gty 4 Haill 48 radly Bl 5 35 -2
Sl (paagl Sleadl ¢ cuandl Sleadl ¢ liasdl Jleadl ¢ ISael Sleadl 1 0e
91-6-\4]‘ 2l JL@A} L;A\)A\)!\ )\.@Aj\ c‘fus.\ﬂ\ JL@AM GL;J}AS\
saladl) il A
rde 1ol Qllall ¢ 6 o) caa (Blasall 138 (e elgY) die
sliac ¥ &bl o Cia s g paa] g il Cilalhadl) pladiul 11 7 ,as
AR aeall 3 el (8 A )l
Sl celanall aasll e IS Ak g ae o il Caagll Loy ) 12 7 j34
el 4‘;‘...»5.'\3!\ el ceU:'nJ\} i lcazll (A gal) 3 gall o lal) cg..uad\
) (G cangdl Slealls ) AY
Al g a8 @)L Al das o) gauadl) Sllaall #0013 7 5%
el A Ol 3y il (Al S 5 aall JariaS anall 1Al

Blal) Cia g




& gyl drala
Yarmouk University

polall 8

(O
, 5
Faculty of Science <lgaydlisaln

TARMOUK WNIVERSITY

Document Code

Document Approval Date

Courses Description

APO1-PRO6
Course Name: Invertebrate Zoology 4 adl) Gl gaad) 1 lasal) and
Course Code and Number: BIO 215 Number of Credit Hours: 3 Teaching Language: English

Pre-requisite: BIO 102

Course Description

This course introduces students to the diversity of invertebrates, which
are mostly animals on the planet. We cover the development, adult
anatomy, biology, and evolutionary relationships of the main animal
phyla including protozoan, Porifera, Cnidarian Platyhelminthes,
Nematodes, Mollusks, Annelids, Echinodermata, and Arthropods.

Course Objectives:

This course aims to
1. Introduce the fundamental concepts of organisms’ classification
and organization.
2. Describe evolutionary processes and phylogenetic relationships
between organisms and phyla.
3. Describe general information about each invertebrate phylum and
give a representative example.

Course Learning Outcomes (CLOs): On completion of the course, the
student should be able to:

CLO1: To understand and describe the groups of animals without a
backbone.

CLO2: To understand all aspects of the biology of all animal organisms
that are not included in the phylum Chordata subphylum Vertebrata.
CLO3: To examine the structure, function, behavior, habitat, ecology,
evolution, and phylogeny relationships of the major groups of
invertebrates.

CLO4: Introduce students to how invertebrate animals are organized,
how they work, and how they reproduce.

CLO5: To provide students with basic aspects to understand
invertebrate diversity and familiarize the student with invertebrate animal
examples.

CLOG6: To stimulate an appreciation of invertebrates and their
remarkable evolutionary innovations.
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Course Name: COMPARATIVE VERTEBRATE ANATOMY Ol Sl o 35 Glasall o
Course Code and Number: BIO 216 Number of Credit Hours: 3 Teaching Language: English

Pre-requisite: BIO 102

Course Description

This course examines vertebrate classification and evolution, as well as
the anatomy and functions of body systems, with a focus on organ
systems (the integumentary, digestive, circulatory, respiratory, urinary,
and nervous systems). This course consists of two lecture hours and one
three-hour lab per week.

Course Objectives:
This course aims to

1.

Describe both the similarities and differences among the major
groups of vertebrates.

Describe how the anatomy of the different structures is related to
their function, and thus how morphology is suited to a particular
mode of life.

giving students the opportunity to dissect animals, identify
different body systems, and compare them among different
species.

Course Learning Outcomes (CLOSs):

On completion of the course, the student should be able to:
CLO1: Identify vertebrates and understand animal diversity from
a phylogenetic point of view.

CLO2: Understand the fundamentals of vertebrate anatomy, and
what this suggests about vertebrate evolution, with an
understanding of environmental effects on vertebrates through
adaptation.

CLO3: Understand modes of sexual reproduction in vertebrates
through the evolutionary ladder.

CLO4: Describe the morphology and anatomical differences
amongst vertebrate groups.

CLO5: Dissecting selected vertebrate organisms (Squalus
(dogfish shark), frog, and rat / mice /or rabbit), and identify
significant portions of the major body systems.
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AP01-PRO6
Course Name: Plant Anatomy Ll ey 0 2 Gleaall ansl
Course Code and Number: BIO 221 Number of Credit Hours: 3 Teaching Language: English

Pre-requisite: BIO 102

Course
Description

This course provides an in-depth study of the anatomy of higher plants,
with an emphasis on the structure and function of cells, tissues, and
organs. Students will learn about the different tissue systems of plants,
including the epidermis, ground tissue, and vascular tissue. The course
will also cover the development and differentiation of plant cells, and the
role of anatomy in plant physiology and evolution. The laboratory will
include instruction in the techniques of microscopy used in the study of
plant structure. Two lectures and one laboratory per week.

Course Objectives:
The course aims to teach students:
1) The arrangement of tissue and cell types within the dermal, ground,
and vascular tissue systems in vascular plants.
2) The characteristics of specialized cells and their components.
3) The anatomy of the different plant organs
4)The relationship between plant’s internal structure, physiology, and
ecology.
onto successful completion of this course, students will be able to:
= Understand the organization and function of cells, tissues, and
organs in higher plants.
= Understand the principles and techniques of plant anatomy and
microscopy.
= Identify and classify different tissue types based on their
morphology and function.
= Analyze the relationship between anatomy and physiology in
plant development and adaptation.
= Develop scientific research skills and critical thinking abilities
through laboratory exercises and research projects.

Course Learning Outcomes (CLOs): On completion of the course, the
student should be able to:

CLO1: Identify the basic structural components of plant cells and tissues
and explain their functions.

CLO2: Describe the major anatomical features of roots, stems, and
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development.

and interpret the structures observed.

conduct of research in this field.

leaves, and discuss how they contribute to plant growth and

CLO3: Compare and contrast the different types of plant cells and
tissues and explain how they are organized into functional units.

CLO4: Explain the role of plant anatomy in plant physiology, including
water and nutrient transport, photosynthesis, and growth regulation.
CLOS5: Analyze the relationship between plant anatomy and plant
adaptation to different environments, including abiotic and biotic factors.
CLOG6: Apply microscopy techniques to examine plant cells and tissues,

CLO7: Demonstrate competency in laboratory skills related to plant
anatomy, including tissue sectioning, staining, and microscopy.
CLO8: Critically evaluate the ethical and societal implications of plant
anatomy research and develop an understanding of the responsible
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Course Name: Plant Taxonomy Ll Caatial 5 glaal) and
Course Code and Number: BIO 222 Number of Credit Hours: 3 Teaching Language: English

Pre-requisite: BIO 102

Course Description

This course introduces the principles and methods of plant taxonomy,
including plant classification, identification, nomenclature, and
phylogenetics. Emphasis is placed on practical skills for identifying and
classifying plants, as well as on the theoretical foundations of plant
taxonomy.

Course Objectives:
onto successful completion of this course, students will be able to:

1. Understand the principles and techniques of plant systematics,
including taxonomy, nomenclature, and phylogenetics.

2. Identify and describe different plant groups based on their
morphology, anatomy, reproductive structures, and molecular
characteristics.

3. Understand the evolutionary history of plants and the
relationships among different plant groups.

4. Analyze the evolutionary relationships of plant groups and their
biogeography.

5. Develop scientific research skills and critical thinking abilities
through laboratory exercises and research projects.

Course Learning Outcomes (CLOs): On completion of the course, the
student should be able to:

CLO1: Apply the principles and methods of plant systematics to identify
and classify plants at the species, genus, and family levels.

CLO2: Analyze the evolutionary relationships between different plant
groups, using phylogenetic trees and other tools.

CLO3: Compare and contrast the different plant classification systems,
and explain their historical development and current use.

CL.O4: Distinguish major flowering plant families that grow in Jordan.
CLO5: Analyze the biogeography and distribution of different plant
groups and explain how these patterns relate to historical and current
environmental factors.

CLOG6: Correlate the theoretical part of the course with the applied part
through field trips.
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CLOT7: Demonstrate competency in laboratory and field skills related to
plant systematics, including plant collection, preservation, and
identification.

CLO8: Develop an understanding of the ethical and societal implications
of plant systematics research and apply responsible conduct of research
principles to their work.
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Course Name: Economic Botany Aaliai) il 3 (glusal) an)
Course Code and Number: BIO 223 Number of Credit Hours: 3 Teaching Language: English

Pre-requisite: BIO 102

Course
Description

This course provides an overview of the economic uses of plants,
including their commercial, industrial, and cultural importance. The
course covers the production, processing, and utilization of various plant-
based products, such as food, fiber, medicine, cosmetics, and biofuels.
Students will gain an understanding of the historical and contemporary
significance of plant resources, as well as the social, environmental, and
ethical implications of their use.

Course Objectives:
onto successful completion of this course, students will be able to:
1. Understand the diversity and economic importance of plant
resources.
2. Identify and describe the production, processing, and utilization
of plant-based products.
3. Analyze the cultural, social, environmental, and ethical
implications of the use of plant resources.
4. Understand the chemical constituents and their effects on human
health.
5. Develop scientific research skills and critical thinking abilities
through fieldwork and research projects.

Course Learning Outcomes (CLOs):

On completion of the course, the student should be able to:

CLO1: Define and explain the fundamental concepts of economic
botany, including the relationships between plants and people, and the
use of plants for food, medicine, and other purposes.

CLO2: Identify and describe the economic importance of different plant
families, including their classification, distribution, and uses.

CLO3: Analyze the economic impact of plant-based industries, such as
agriculture, horticulture, forestry, and pharmaceuticals, and their
contributions to global economies.

CLO4: Demonstrate an understanding of the principles of plant
domestication, breeding, and biotechnology, and their applications in
agriculture and industry.
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CLO5: Evaluate the impact of human activities on plant biodiversity,
including deforestation, habitat destruction, and climate change, and
identify strategies for sustainable management and conservation of plant
resources.

CLO6: Conduct independent research on a specific topic related to
economic botany, and effectively communicate findings through oral
presentations and written reports.

CLO7: Demonstrate ethical behavior and cultural sensitivity in working
with diverse communities and stakeholders involved in the use and
conservation of plant resources.
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Course Name: Plant Morphology bl L o1 68 ) 9o 1lasall )

Course Code and Number: BIO 227 Number of Credit Hours: 3 Teaching Language: English

Pre-requisite: BIO 102

Course
Description

Plant morphology is basically the study of the exterior surfaces,
forms, sizes, color, and development of plants. Nevertheless, this
course took origins from the study of the natural history of plants, their
diversification and evolutionary relationships. Hence, it overlaps greatly
with the study of plant systematics. Main topics covered in the course
include the evolution of life, starting with cyanobacteria, the early forms
of life, and their roles in green plant evolution. It also includes and
describes attributes and modes life histories for key groups of algae,
which are photosynthetic protists, with immense emphasis on green algae
as the ancestral group of land plants, the embryophytes. Finally, the
course broadly describes the major nonvascular and vascular lineages of
land plants, their shared and derived traits, life histories, identification,
naming and classification, and their evolutionary relationships.

Course Objectives:

This course aims to introduce students to:

1. Fundamentals, concepts, and importance of plant morphology,

2. Cyanobacyteria, their distinctive features, forms and modes of
reproduction, and their contribution to green plant evolution,

3. Algae, their identifying features, and modes of reproduction and
evolutionary relationships,

4. Ancestral algal groups and closest relatives of land plants and shared
and derived traits.

5. Major groups of land plants (the embryophytes), their distinguishing
characteristics, life histories, and evolutionary relationships.

Course Learning Outcomes (CLOs): By the end of this course, the

student should be able to demonstrate a understanding for the following:

CLO1: Fundamentals, concepts, and importance of plant morphology,

CLO 2: Cyanobacyteria, their distinctive features, forms and modes of
reproduction, and their contribution to green plant evolution,

CLO 3: Algae, their identifying features, and modes of reproduction
and evolutionary relationships,

CLO 4: Ancestral algal groups and closest relatives of land plants and

shared and derived traits.
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relationships.

CLO 5: Major groups of land plants (the embryophytes), their
distinguishing characteristics, life histories, and evolutionary
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Course Name: Medicinal Plant dds il 2 aleaal)
Course Code and Number: BIO 229 Number of Credit Hours: 3 Teaching Language: English

Pre-requisite: BIO 102

Course
Description

This course that explores the diverse uses of plants in traditional and
modern medicine. The course covers the scientific and cultural aspects of
medicinal plants, including their chemical constituents, therapeutic
properties, and ecological significance. Students will learn about the
cultivation, harvesting, processing, and quality control of medicinal
plants, as well as their regulation and ethical considerations in the global
market.

Course Objectives:
onto successful completion of this course, students will be able to:

1. Understand the scientific and cultural aspects of medicinal plants,
including their chemical constituents, therapeutic properties, and
ecological significance.

2. Identify and describe different medicinal plant species and their
uses in traditional and modern medicine.

3. Evaluate the efficacy and safety of medicinal plants based on
scientific evidence and regulatory requirements.

4. Analyze the social, economic, and ethical issues surrounding the
production, distribution, and consumption of medicinal plants.

5. Develop scientific research skills and critical thinking abilities
through laboratory work and research projects.

Course Learning Outcomes (CLOs):

On completion of the course, the student should be able to:

CLO1: Describe the history and cultural significance of medicinal
plants, including their traditional uses in different regions of the world.
CLO2: Identify and describe the major bioactive compounds found in
medicinal plants, including alkaloids, terpenoids, flavonoids, and
phenolics.

CLO3: Demonstrate an understanding of the pharmacological properties
of medicinal plants, including their mechanism of action, therapeutic
potential, and adverse effects.

CLO4: Analyze the economic importance of medicinal plants, including
their contributions to the pharmaceutical industry, global trade, and
traditional medicine practices.
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CLO5: Evaluate scientific literature on medicinal plants, and apply
critical thinking skills to identify gaps in knowledge and potential
research areas.

CLO6: Demonstrate an understanding of the ethical and legal
considerations related to the use of medicinal plants, including issues of
intellectual property, conservation, and sustainable harvesting practices.
CLOT7: Apply cultural sensitivity and respect for diversity in working
with traditional healers and communities involved in the use and
conservation of medicinal plants.
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Course Name: Cell Biology A8 L gl s zG3losal) )
Course Code and Number: BIO 251 Number of Credit Hours: 3 Teaching Language: English

Pre-requisite: BIO 102

Course Description

This course gives a foundation in the basic mechanisms that govern the
structure and function of prokaryotic and eukaryotic cells. Topics include
macromolecules, enzymes, cell membrane, bioenergetics (chloroplasts
and mitochondria), sub-cellular organization (organelles), protein
targeting, secretion and excretion, the cytoskeleton and cellular motility,
nucleus, Transfer of genetic information, control of gene expression, and
the cell cycle.

Course Objectives

Upon completion of this course, the student should be able to:

1. Explain what a eukaryotic cell is, identify the components of
the cell, and describe how cell functions.

2. Describe the structure of cell membrane and transport across
cell membranes.

3. Define the extracellular matrix and how the extracellular
matrix is involved in forming structures in specific tissues.

4. OQutline the significant processes involved in transfer and
storage of energy in a cell.

5. Identify all the major organelles in eukaryotic cells and their
respective major functions.

6. Describe the components of the cell’s cytoskeleton, explain
how the cytoskeleton is formed and how it directs cell
movements.

7. Explain the fundamentals of gene expression and describe how
gene expression is regulated at the protein level; and

8. Describe the eukaryotic cell cycle and identify the events that
need to occur during each phase of the cell cycle.

Course Learning Outcomes (CLOs)

CLO1: Explain why different membranes have different lipid and
protein constituents.

CLO2: How does the structure of the nucleus affect chromosome
organization and gene expression?

CLO3: Compare the characteristics and functions of microfilaments,
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microtubules, and intermediate filaments.

CLO4: Effective communication of scientific ideas in both written and
oral formats.

CLOS5: Develop knowledge of biological issues through continued
independent learning.
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Course Name: Microtechnique Soene pian 1l aul
Course Code and Number: BIO 261 Number of Credit Hours: 3 Teaching Language: English

Pre-requisite: BIO 106

Course Description

Course Description: This theoretical and practical course provides
students with the knowledge and practical skills needed to process tissues
for histological examination. This includes tissue acquisition, fixation,
sectioning, and staining. This course is one lecture hour and two 3-hour
labs a week.

Course Objectives:

This course aims to
1. Teach and train the students how to prepare microscopic
slides.
2. Describe the theoretical basis behind each step in histological
preparation.
3. Recognize technical errors frequently occurring and apply
immediate remedies and prevention.
Course Learning Outcomes (CLOs): On completion of the course, the
student should be able to:
CLO1: Prepare microscopic slides and explain the basic protocols for
fixing and staining organs and tissues for histological examination using
light microscopy
CLO2: Understand the theoretical background of all histological
preparation steps.
CLO3: Choose the appropriate fixatives, stains, and clearing solutions.
Depending on the understanding of the properties of these materials and
the extent to which they affect different tissues
CLO4: Apply immediate remedies and preventive measures for
commonly encountered technical errors.
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Course Name: Biosafety and Bioethics Lan sh sl (A 5 LDl 2 (Slisall sl

Course Code and Number: BIO 299 | Number of Credit Hours: 1 | Teaching Language: English

Pre-requisite: BIO 102

Course Description

Course Description: This course in biosafety and bioethics is designed
for biology students to provide a better understanding of the ethical and
safety issues involved in biological research and experimentation. The
course covers the fundamental principles of biosafety and bioethics,
including topics such as safe handling and disposal of hazardous
biological materials, ethical considerations in research involving human
subjects and animals, and biotechnology's social and environmental
implications. Through lectures, case studies, and discussions, students
will gain a comprehensive understanding of the ethical and safety
concerns related to the biological sciences discipline and equip them with
the knowledge and skills necessary to make informed decisions and
practice responsible research.

Course Objectives:

This course aims to:

1. To understand the fundamental principles of biosafety and
bioethics and their application in biological research and
experimentation.

2. To develop an awareness of the ethical, social, and environmental
implications of biotechnology and genetic engineering.

3. To develop critical thinking and problem-solving skills related to
biosafety and bioethics issues in biology.

4. To learn how to identify and mitigate potential risks associated
with the use of biological materials and technologies.

5. To understand the importance of compliance with regulations and
guidelines related to biosafety and bioethics in biological
research.

Course Learning Outcomes (CLOs): On completion of the course, the
student should be able to:

CLO1: Understand the principles of biosafety and bioethics and their
application in biological research and experimentation. |

CLO2: Evaluate the ethical, social, and environmental implications of
biotechnology and genetic engineering.

CLO3: Identify potential risks associated with the use of biological
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biosafety and bioethics issues in biology.

biosafety and bioethics in biological research.

materials and technologies and develop strategies to mitigate those risks.
CLO4: Analyze case studies and apply critical thinking skills to address

CLOS5: Develop an awareness of regulations and guidelines related to
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Courses Description

Course Name: Biochemistry Aol cliasll ; alusall and

Course Code and Number: BIO 304 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: SCC 103

Course Description

Course Description:

This course is designed to provide a wide knowledge of fundamental
principles and basic aspects of biochemistry. Studying and understanding
the structure, function, and biophysical properties of biomolecules in a
wide variety of organisms. The course contents will focus on protein
structure, function, and conformation. Enzyme catalysis and kinetics will
be studied in detail, and the mechanism and theory of catalysis will be
covered in the lectures and the corresponding lab. Carbohydrates
structure, metabolic pathways, cellular organization, biochemical
regulation, lipid and membrane structure, and finally, cellular
organization in this regard.

Course Objectives:

This course aims to

1. Introduce the physical and chemical principles of protein
structure and protein confirmation and relate that to their function
and mechanism.

2. Understanding the concept of biochemical reactions in the
biological system, cellular organization, biochemical regulation,
lipid, and membrane structure.

3. Realizing and understanding the chemical and physical properties
of enzymes and answering the key questions regarding the
mechanism of enzymes and the theory of enzyme catalysis.

4. Understand the central metabolic pathways and how energy is
produced in living organisms from carbohydrates and lipids.

Course Learning Outcomes (CLOs): On completion of the course, the
student should be able to:

CLOL1: Know the basic aspects of the biochemistry principles,
biochemistry disciplines, and concepts.

CLO2: Describe the structural details of protein and their relation to the
mechanism and function of the biological molecules.

CLO3: Discuss and summarize the basic biochemical reaction that
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Courses Description

occurs in the biological system from the energy point of view.

CLO4: Describe and discuss the phenomena of enzyme catalysis,
Kinetics, and the catalytic mechanism.

CLO5: Describe and discuss the structure and function of a biological
membrane, the organization, and the regulation of cellular processes
through the membrane.

CLOG6: Realize and describe the metabolic process and metabolic
pathways throughout the biological system.

CLOT7: Describe how the energy generates from a chemical reaction in
the biological system.

CLO8: To perform experiments, collect, analyze and interpret data, and
solve related problems within the laboratory setting, demonstrating

proficiency in practical application of scientific principles.

Ll A 50 JOA (e A pal) eLiaSll asalia 5 (galae agd s Al )3 (el (Glasall
Al )3 Ganaly (Slsall (5 sina dpall QLEKY 8 Do ol sl il Jadl Caills Sl

A s Sl 3V agh g Al )3 SIS Sy Sadl (5 sl (8 adila 5 G5 ) el
el 8 Cilay 31 dae it Sl iy el 5 2 gl e ) 1 jus
oalaaY) 5 O gaall 5 Gl s 5o ST o sl sl 2Ll Al )3 GBlasall Ganzay 4y 5l
1 (8 aias il ) o2gd 4 soall Aiada ol 5 o sl gall e L) (0 483lall 5 4, 530
o yeil) g A8 LY 4 gaad) iy jadl O 5 (a1 Cillee Al 3 (Bl

e yal Blesall 138 JYA (e i Ay gal) S e il oda gt 3 ciley 1Y) e
A Aiall 4yl Gl jlgall Al Glusall (5 sinay ddai yall 4 sl sall il
k)

o) Blaall 138 Cargy 1 lwall L))

(o A sl sl Sl sall Cailda 5 45 sl e LaasSl) analia s (oalaay iy aill ]
sl sl e dall el

i Al il i) 5 4 gaadl SO W a paa 48 ja 5 Sl 33YL el 2
Agsall clelall 8 cilag 33V Jee

A8l 5 A gill (alea¥l g (g spall 5 Sl o g S o o gl oLl Al )23
Gy o) o2gd 4 ol dpdida ol 5 o sl ) Ll

Al ) A1 5 4y gaadl il Sl GO 5 () Gllee e Gyl 4

sl Caua g




ol daol
Yarmouk University

. (N
pobell 455 X
Faculty of Science <lgallinaln
Document Code Document Approval Date

Courses Description

APO1-PRO6

el 3 g o A a3 e el dum sl gl LSAD 8
A sl

Apaiil Blasall (5 iy ddasi jall Jillaill g ds sl gl oyl 6l ) 5
Adlal) ol dfiaall 5 4y yaaall &l gl

rsde 1508 Clllall 5 6 of cany (Blasall 138 e e lgiY) die zaddail) il A
A sl elasl) ale oabaal Lule) il sall e a3l 11 g A%

M.\Al&oj ﬁMJ
Gl Jad) Al o 5 400 Lei8dle 5 0 5 all Al Jualdll a2 7 54
A )

o cand Al a4 pall Aokl COle Wl (aaliy 488l 13 gz Ah
cealail) Cangdl A8 ki dga 5 (g (5 saad) Uil
dﬂ:tﬁ.\j\‘\:\“j%ﬁ\:\_\s‘)ﬂ\}ﬁ}?\ dcmﬁ)&&uujMJ 4 G\)ﬁ

L olaal)
oLl A e

(sl allail) b AV ol jlall 5 dna) dulenl) Caia g s aiii 16 g AR
ol plail) & A€ Jeld (e A8l A § A4S Can g 17 A
Lelidad g dpalall lilall pea 5 Apalall il ol al e 3380 28 7 A%
e J L el Cailally Ao yall Jilisall Ja ) Z8LaYl sy
Aoleall Lpapdall o glall gsaladd sl Gudadll d salaY)




ol daol
Yarmouk University

polall 48

(N
, <8
Faculty of Science <lgallinaln

TARMOUK WNIVERSITY

Document Code

Document Approval Date

APO1-PRO6

Courses Description

Course Name: Radiation Biology =) bVl ale :Slusal) ol

Course Code and Number: BIO 305 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: BIO 102

Course Description

This course provides a fundamental knowledge on the nature and sources
of radiation. It covers the mechanisms of interaction of ionizing radiation
with matter including effects of radiation exposure on biological systems
molecules, cells, tissues, organs and organ systems. The course also
emphasizes understanding cell survival curves and their use in
radiotherapy. Different peaceful applications of radiation in life are
discussed. It also deals with methods for measuring and monitoring
radiation, and methods for protecting personnel and patients from
excessive exposure.

Course Objectives

Upon completion of this course, the student will be able to:
1. Describe the biophysical mechanisms of radiation damage on
human.
Discuss the use of radioisotopes and radioactive materials.
List and describe the quantities and units of radiation.
Apply appropriate radiation protection practices.
Describe basic methods and instruments for radiation monitoring,
detection, and measurement.

arwn

Course Learning Outcomes (CLOs)

CLO1: Compare the units used in radiation practices.

CLO2: Visualize the radiotherapy treatment field.

CLO3: Improvement of the therapeutic ratio.

CLO4: Develop knowledge of biological issues through continued
independent learning.

CLO5: Effective communication of scientific ideas in both written and
oral formats.
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Course Name: Biochemistry (U i) A0S Al 4 ganl) LSl 2 (Slasall sl
Course Code and Number: SCC 113 | Number of Credit Hours: 2 | Teaching Language: English
Pre-requisite: General Chemistry and Organic Previous Course Code and Number: BIO 306
Chemistry

Course Description

Course Description:

This course is designed to provide a wide knowledge of fundamental
principles and basic aspects of biochemistry. Studying and understanding
the structure, function, and biophysical properties of biomolecules in a
wide variety of organisms. The course contents will focus on protein
structure, function, and conformation. Enzyme catalysis and kinetics will
be studied in detail. Carbohydrate’s structure, metabolic pathways,
cellular organization, biochemical regulation, lipid and membrane
structure, and finally, the cellular organization in this regard.

Course Objectives:

This course aims to

1. Introduce the physical and chemical principles of protein
structure and protein confirmation and relate that to their function
and mechanism.

2. Understanding the concept of biochemical reactions in the
biological system, cellular organization, biochemical regulation,
lipid, and membrane structure.

3. Realizing and understanding the chemical and physical properties
of enzymes and answering the key questions regarding the
mechanism of enzymes and the theory of enzyme catalysis.

4. Understand the central metabolic pathways and how energy is
produced in living organisms from carbohydrates and lipids.

Course Learning Outcomes (CLOs): On completion of the course, the
student should be able to:

CLO1: Know the basic aspects of the biochemistry principles,
biochemistry disciplines, and concepts.

CLO2: Describe the structural details of protein and their relation to the
mechanism and function of the biological molecules.

CLOa3: Discuss and summarize the basic biochemical reaction that
occurs in the biological system from the energy point of view.
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CLO4: Describe and discuss the phenomena of enzyme catalysis,
Kinetics, and the catalytic mechanism.

CLO5: Describe and discuss the structure and function of a biological
membrane, the organization, and the regulation of cellular processes
through the membrane.

CLOG6: Realize and describe the biological system's metabolic process
and pathways.

CLOT7: Describe how the energy generates from a chemical reaction in
the biological system.
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Course Name: Hematology all ale aluall an)

Course Code and Number: BIO 307 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: BIO 299

Course Description

The student will study the blood components with emphasis on red and
white blood cells, their development, and functions. The hematological
disorders including the types of anemia, leukemia and lymphomas will
be studied. A blood clotting (coagulation) system will be introduced as
well as the abnormal conditions. The students will study and practice the
most recent techniques in the field. Not forgetting the Blood Bank and
the techniques that are practiced there for safe blood transfusion.

Course Objectives:

1. Understand the main components of hematological system.

2. Understand the etiology and pathogenesis of the most common
blood diseases.

3. Learn how to correlate clinical aspects of the disease with
diagnostic issues.

4. Know the blood components and correlate with use in life saving

5. Understand the methods and application of hematological tests in
diagnostic of hematological disorders.

Course Outcomes:

By the time the student finishes this course, he/she should be able to:
CLO 1. Understanding all the components of the blood system.
CLO 2. Using the new hematological techniques for disease diagnosis.

CLO 3. Identifying the normal and abnormal blood parameters and
indices.

CLO 4. To perform experiments, collect, analyze and interpret data,
and solve related problems within the laboratory setting.
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Courses Description

Course Name: Parasitology cillilall ale :sluall ol

Course Code and Number: BIO 314 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: BIO 215

Course Description

Biology and life cycle of Protozoal parasites as well as Platyhelminthes
and Nematodes, classification, and differentiation with emphasis on
human parasites.

Course Objectives:

1. Learn about parasitic organisms, their classification, hosts and life
cycles.

2. Learn how to differentiate between parasitic organisms and those that
live as commensal or free living.

3. Differentiate between parasites, artifacts, and other components in
human samples (blood, stool, urine, etc).

4. Think of the best parasite control mechanisms.

5 Understand the new serological and molecular techniques for parasite
diagnosis
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Courses Description

Course Name: Developmental biology usSll slal) ale Ll and

Course Code and Number: BIO 317 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: BIO 216

Course Description

Course Description: This course describes the fundamental concepts of
embryonic development in animals. The course is designed to provide
students with an in-depth understanding of the molecular, cellular, and
genetic mechanisms that regulate the development of organisms from a
single cell to a complex, multicellular organism. Topics covered in the
course include gametogenesis, fertilization, morphogenesis, pattern
formation, stem cells and organogenesis.

Course Objectives:
This course aims to

1. Explain the fundamental concepts and principles of
developmental biology, including how cells differentiate, how
tissues and organs form, and how developmental processes are
regulated.

2. Understand the key stages of embryonic development, from
fertilization to organogenesis, and how each stage is controlled
and regulated.

3. Compare and contrast the different modes of development in
various animal’s groups.

Course Learning Outcomes (CLOs): On completion of the course, the
student should be able to:

CLO1: Understand the basic concepts of developmental biology.
CLO2: Describe the stages of embryonic development and the key
events that occur during each stage.

CL.O3: Understand the mechanisms and implications of stem cell
biology, including the potential uses of stem cells in medical research
and therapy.

CLO4: Describe the hierarchy of gene activation that occurs in early
Drosophila development.

CLO5: Understand how gene activation plays a role in differentiation
and development.

CLOG6: Explain the role of genetic mechanism in sex determination.
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Courses Description

CLOT7: To perform experiments, collect, analyze and interpret data, and
solve related problems within the laboratory setting, demonstrating
proficiency in practical application of scientific principles.
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Course Name: Reproductive biology S s o g 1 Blaall al

Course Code and Number: BIO 319 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: BIO 102

Course Description

Course Description: This course describes the fundamental principles of
human reproductive biology, including the anatomy and physiology of
the reproductive system. The course covers topics such as reproductive
endocrinology, gametogenesis, fertilization, implantation, pregnancy,
and contraception. It also examines the social, ethical, and legal issues
related to human reproduction.

Course Objectives:
This course aims to
1. Understanding of the basic anatomy and physiology of the human
reproductive system.
2. Provide an in-depth knowledge of the molecular mechanisms
underlying human fertility and reproductive disorders.
3. Examine the social and ethical issues related to human
reproduction.
4. Introduce students to current research in reproductive biology and
reproductive medicine.

Course Learning Outcomes (CLOs): On completion of the course, the
student should be able to:

CLO1: Describe the anatomy and physiology of the male and female
reproductive systems.

CLO2: Analyse the molecular mechanisms underlying human
gametogenesis, fertilization, and implantation.

CLO3: Discuss the social and ethical issues related to human
reproduction, such as contraception and assisted reproductive
technologies.

CLO4: Evaluate current research in reproductive biology and
reproductive medicine.

CLO5: Apply knowledge gained from the course to understand and
analyze human reproductive disorders and medical interventions
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Courses Description

Course Name: Microbiology gl ela ¥ ale glal) aul

Course Code and Number: BIO333 Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: BIO 299

Course Description

Course Description:

The course is designed to introduce you to the world of microorganisms.
Which includes bacteria, viruses, fungi, protozoa, and Archaea.

The topics of this course will include the structure, genetics & genomes,
and biochemistry of bacteria and other microbes and their importance in
our world. The course also includes an introduction to biotechnology and
recombinant DNA, as well as an introduction to immunology and the
mechanisms of pathogenicity. Practical aspects of epidemiology,
Chemotherapy, and microbial control are also studied. The practical part
of this course will focus on bacterial culturing, aseptic technique,
identification of microorganisms, and the exploration of conditions
necessary for microbial growth as well as microbial control.

Course Objectives:

This course aims to

1. Providing the student with a description and study of
microorganisms in terms of their biological, physiological,
genetic, and environmental characteristics, and the use and
application of this information on a theoretical and practical
level.

2. Describe and understand the “biodiversity of bacteria, viruses
and other microbes.

3. Studying the bases and mechanisms used by some pathogenic
microbes to cause disease.

Course Learning Outcomes (CLOs): On completion of the course, the
student should be able to:

CLO1: Understand for morphology, metabolism, physiology and
evolution of microorganisms; explain some vital processes at the
molecular level and relate this to adaptation processes of
microorganisms,

CLO2: Demonstrate an understanding of knowledge in topics covered in
microbiology.
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control complex processes.

Pathogeneses and Infection, treatment, and protection.

CLO4: Study and understand the mechanisms

CLO3: Explain co-operation between microorganisms via different
signaling processes, how these function on the molecular level, and

of Microbial

CLO5: To perform experiments, collect, analyze and interpret data, and
solve related problems within the laboratory setting, demonstrating
proficiency in practical application of scientific principles.
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Course Name: Evolution A&,V g ¢ il : Glusall ausl

Course Code and Number: BIO 341 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: BIO 227

Course Description: This course provides an introduction to the theory
of evolution and dispels common misconceptions surrounding the theory
and its founder, Charles Darwin. Students will explore the processes of
microevolution and speciation, with a focus on the mechanisms of
natural selection, genetic drift, and gene flow. The course also covers the
origin of life and the history of life on Earth, including the major
evolutionary events that shaped the diversity of life we see today.
Through molecular systematics, students will learn how to use molecular
data to construct phylogenetic trees and explore the relationships
between different species. Finally, the course examines the evolution of
different groups of organisms, including the evolutionary history of

Course Description
humans.

Course Objectives:

1. Recognize and address common misconceptions about the theory
of evolution and the life and work of Charles Darwin.

2. Evaluate the scientific evidence that supports the theory of
evolution and its implications for our understanding of the tree of
life.

3. Discuss the origin of life, the history of life on earth, and the tree
of life.

4. Discuss the evolution of different groups of organisms, including
the evolutionary history of humans.

5. Apply critical thinking skills to analyze and evaluate scientific
evidence related to evolution and its importance in modern
biology.
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Course Learning Outcomes (CLOs):
On completion of the course, the student should be able to:
CLO1: Understand the Darwinian basic theory of evolution.

CLO2: Demonstrate an understanding of the mechanisms of evolution,
including natural selection, genetic drift, and gene flow.

CLOa3: Explain the process of speciation and the role of isolation in the
formation of new species.

CLO4: Identify and describe the major events in the history of life on
Earth, including the origin of life, major extinctions, and the
diversification of major groups of organisms.

CLOs5: Apply molecular evolution and bioinformatic tools to create,
analyze and interpret phylogenetic trees to understand the relationships
between different groups of organisms.
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Course Name: Genetics

2 )5l e :3lsall o

Course Code and Number: BIO 345 Number of Credit Hours: 3 Teaching Language: English

Pre-requisite: BIO 251

Course Description

Course Description: This course is designed to introduce students to
fundamental principles of classical and molecular genetics. Students will
learn about the mechanisms of cell division and the basis of inheritance,
including Mendelian genetics, concepts of dominance and genetic
interaction, and chromosomal variations. They will also study genetic
linkage and mapping, sex determination, and extranuclear inheritance. In
addition, students will explore the molecular aspects of genetics,
including DNA replication, gene expression, mutations and DNA repair.
Through lectures, discussions, and laboratory exercises, students will
gain a comprehensive understanding of genetics and its applications.
Course Objectives:
This course aims to
1. To provide students with a solid foundation in principles of
classical and molecular genetics including mechanisms of cell
division and the basis of inheritance, Mendelian genetics,
concepts of dominance and genetic interaction, and
chromosomal variations.

2. To familiarize students with genetic linkage and mapping, sex
determination, and extranuclear inheritance.

3. To explore the molecular aspects of genetics, including DNA
replication, gene expression, mutations and DNA repair.

4. To equip students with critical thinking skills and problem-
solving abilities as they apply genetic principles to real-world
scenarios.

Course Learning Outcomes (CLOs): On completion of the course,
students should be able to:

CLO1: Describe the basic principles of genetic material transmission
at the molecular, cellular and organismal level.

CLO2: Explain the different modes of inheritance including Mendelian,
extension of Mendelian and non-Mendelian inheritance.
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determination and extranuclear inheritance.

replication, gene expression, mutations and DNA repair

critical thinking and problem-solving abilities.

CLOa3: explain genetic linkage and mapping, the process of sex

CLO4: Understand the molecular aspects of genetics, including DNA

CLO5: Apply genetic principles to real-world scenarios and develop

CLOG6: To perform experiments, collect, analyze and interpret data, and
solve related problems within the laboratory setting, demonstrating
proficiency in practical application of scientific principles.
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Course Name: Human Genetics Gl &) 5 2 Slosal) ansd

Course Code and Number: BIO 346 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: BIO 345

Course Description: This course is designed to provide a
comprehensive overview of the fundamental principles of human
genetics, with a particular focus on human genome structure and its
abnormalities. Students will learn about the different patterns of
inheritance, the concepts and applications of transmission of molecular
human genetics, and the various tools and techniques used in genetic
analysis. The course will cover the basics of pedigree analysis. The
course will delve into the molecular pathology of the most common
genetic diseases. The principles and methods of genetic testing,
counseling, and therapy will also be discussed.

Course Description | Course Objectives:
The objectives of this course are to provide students with:

1. An in-depth understanding of the fundamental principles
of human genetics, including the structure and function of
the human genome.

2. Knowledge of the different patterns of inheritance, and
the concepts and applications of transmission of
molecular human genetics.

3. Familiarity with the various tools and techniques used in
genetic analysis, including pedigree analysis, linkage
analysis, and genetic testing.

4. An understanding of the molecular pathology of the most
common genetic diseases and the principles and methods
of genetic testing, counseling, and therapy.
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Courses Description

Course Learning Outcomes (CLOs):
Upon completion of the course, the student should be able to:

CLOL: Identify and describe the different modes of inheritance in
human, including Mendelian inheritance, X-linked inheritance, and
multifactorial inheritance.
CLO2: Understand the molecular/chromosomal pathology of common
human genetic diseases and abnormalities.

CLO3: Analyze and interpret pedigree charts, and understand the
principles and methods of genetic testing, counseling, and therapy.

CLO4: Evaluate the ethical, legal, and social implications of genetic
testing and therapy. and communicate effectively about human genetics
in both oral and written forms, using appropriate terminology and
concepts.
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Course Name: Molecular Biology A sl La o) gl s slusall o)
Course Code and Number: BIO 352 Number of Credit Hours: 3 Teaching Language: English

Pre-requisite: BIO 345

Course Description

Course Description:

This course provides an in-depth study of the structures of different
forms of nucleic acids, including DNA and RNA, and their functions
within the cell. Students will learn about the mechanisms and
applications of restriction enzymes, nucleic acid technologies, and the
regulation of gene expression. Additionally, the course will cover RNA
processing, gene cloning, and vectors used in this process, as well as
recombinant DNA technology and genetic engineering. Through
lectures, discussions, and laboratory exercises, students will gain hands-
on experience in molecular biology techniques and tools. The course will
also explore the applications of molecular biology such as development
of new drugs, genetic modification of crops, and production of
biotechnology products. They will develop the skills and knowledge
necessary to conduct research and contribute to the advancement of
molecular biology and related fields.

Course Objectives:

1. To provide students with a comprehensive understanding of the
structures and functions of nucleic acids, including DNA and
RNA, within the cell.

2. To enable students to gain knowledge of various molecular
biology techniques and tools, including restriction enzymes,
nucleic acid technologies, RNA processing, gene cloning, and
vectors used in this process, as well as recombinant DNA
technology and genetic engineering.

3. To provide students with hands-on experience in laboratory
exercises, allowing them to develop practical skills in molecular
biology techniques and tools.

4. To explore the applications of molecular biology, including the
development of new drugs, genetic modification of crops, and
production of biotechnology products.

5. To enable students to understand the different mechanisms of
gene expression regulation in prokaryotes and eukaryotes.

6. To equip students with the skills and knowledge necessary to
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advancement of the field.

Course Learning Outcomes (CLOs):

technologies.

regulation in prokaryotes and eukaryotes.

agriculture, medicine and industry.

On completion of the course, students should be able to:

conduct research in molecular biology and contribute to the

CLO1: Explain the essential concepts of molecular biology including
the chemical and physical properties of nucleic acids and their

CLO2: Explain different techniques used in molecular biology
including polymerase chain reaction, recombinant vectors, next-
generation sequencing, microarrays, microRNA and proteomics

CLO3: Understand the different mechanisms of gene expression

CLO4: Discuss applications of molecular biology techniques in
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Course Name: Animal Physiology
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Course Code and Number: BIO 415 Number of Credit Hours: 3 Teaching Language: English

Pre-requisite: BIO 304

Course Description Course Objectives
This course aims to:
1. Introduce an overview of human physiology.

renal and endocrine systems.

student should be able to:

(Homeostasis).

cell membrane.

functions of the different body systems.

This course aims to provide the students with basic information on the
physiological mechanisms and function of body systems. The course
content includes a summary of cell structure, skeletal muscle, and
mechanism of contraction, physiology of the nervous system,
introduction to the digestive system and regulation of metabolism, the
cardiovascular system, and the respiratory, renal, and endocrine systems.

2. Provide students with a theoretical and practical knowledge about
muscle structure and the mechanism of muscle contraction,
physiology of the nervous, digestive, cardiovascular, respiratory,

Course Learning Outcomes (CLOs): On completion of the course, the

CLO1: Define the functional organization of the human body and the
mechanisms of maintenance of a stable internal environment

CLO2: Describe and understand the transport mechanisms through the

CLO3: Describe and understand the structure and physiological
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Course Name: Endocrinology slaall 2aall ale :Glusall audl
Course Code and Number: BIO 417 Number of Credit Hours: 3 Teaching Language: English

Pre-requisite: BIO 216

Course Description

This course aims to introduce the students to the components and
functioning processes of the mammalian endocrine system. It provides
detailed information about the synthesis, distribution, and regulation of
the entire endocrine system. Related examples of these functions through
human endocrine disorders will be also explored.

Course Objectives

This course aims to:

1. Describe the synthesis, distribution and regulation of the entire
endocrine system hormones.

2. Describe examples of malfunctioning of the endocrine glands and the
resulting diseases.

Course Learning Outcomes (CLOs): On completion of the course, the
student should be able to:

CLO1: Describe the major pathways of different hormones synthesis and
actions.

CLO2: Describe the different mechanisms of regulating hormones
secretion.

CLO3: Describe methodologies used to test hypotheses in the study of
problems in endocrinology.

CLO4: Describe and recognize the etiology and clinical symptoms of the
major endocrine diseases.
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Course Name: Plant Physiology bl L ol a2 Glasal)

Course Code and Number: BI1O 425 Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: BIO 304

Course Description

Plant physiology is the study of how plants function ranging in
complexity from individual cells to the whole plant. This course will
focus on the major physiological processes in plants such as: plant-water
relationships, plant respiration, lipid metabolism, photosynthesis,
transpiration, plant nutrition, and hormonal interactions. Moreover, in
this course the molecular basis of different physiological processes will
be discussed. As relatively immobile organisms, plants must adapt to the
prevailing environment and consequently have unique mechanisms to
respond to adverse growth conditions. Hence, the physiological and
molecular basis of plant adaptations to adverse growth conditions will be
discussed.

Course Objectives:

The objectives of this course are to teach students:
1. Many physiological aspects of development, biochemistry, and
metabolism of plants
2. Recent techniques and experiments in plant physiology
3. How principles of chemistry and physics operate to maintain
homeostasis in plant bodies
4. To integrate their knowledge of plant physiology to relevant
cultural, social, and legal aspects of their lives
Course Learning Outcomes (CLOs):

On completion of the course, the student should be able to:
CLO1: Gain knowledge of the basic terms and concepts in plant

physiology

CLO2: Understand the fundamental physiological processes in plants
such as water absorption and transport, water balance, plant nutrition and
assimilation of mineral nutrients, photosynthesis, seed germination and
dormancy, and roles of plant hormones in plant growth and development.

CLO3: Understand how plants interact with the surrounding
environments under ambient and stressful conditions.
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Courses Description

CLO4: to perform experiments, collect, analyze and interpret data, and
solve related problems within the laboratory setting, demonstrating
proficiency in practical application of scientific principles.
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Course Name: Immunology deliall ale Lol Al
Course Code and Number: BIO 432 Number of Credit Hours: 3 Teaching Language: English

Pre-requisite: BIO 333

Course Description

Topics in innate and acquired immune responses including
humoral and cellular immunity. Antibody structure and
function as well as the interactions between antigen and
antibody. Cell interactions, adhesion molecules and cytokines.
B and T cell development and differentiation. Immunogenetics
and immunoregulation, immunodeficiencies. Examples of
autoimmune diseases of humoral and cellular etiology.
Advanced techniques in the diagnosis of infectious and
autoimmune diseases. The role of the immune system in the
control and prevention of cancer development.

Course Objectives:
1. Familiarize students with basic concepts in immunology.
2. Introducing students to the most important theories in
immunology.
3. Introduce to the students the different types of failures of the
immune system.
4. Present the difference between innate and adaptive immune
responses.
5. Introduce the basic concepts in T cell education, survival, and
maturation.
6. Familiarize the students with the different types of
immunoglobulins and their function
Course Outcomes
By the time the student finishes this course, he/she should be able to:
CLOL1: Understand all the components of the immune system.
CLO2: Use the new serological and molecular techniques for disease
diagnosis.
CLOa3: Identify the functions of the immune system in health and
diseases.
CLO4: Have the capabilities to read, understand and analyze the
publications in the field, prepare and present in topics related to
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Courses Description

immunology.

CLOG6: To perform experiments, collect, analyze and interpret data, and
solve related problems within the laboratory setting, demonstrating
proficiency in practical application of scientific principles.
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Course Name: BIO 444

5181 &5l e 3lasall o

Course Code and Number: BIO 444 Number of Credit Hours: 3 Teaching Language: English

Pre-requisite: BIO 345

Course Description

This course includes a thorough presentation of detailed descriptions of
the normal structure, function, and movement of chromosomes in human,
animal, and plant cells. It discusses the basic abnormal variations in the
chromosome number, type, structure, function, and movements. Through
the course, the student practices skills how to culture cells, prepare, and
identify chromosomes by karyotyping. Applications of the gained
knowledge in classical research and in medicine are emphasized.

Course Objectives

Upon successful completion of this course, the student will be able to:

1. Describe the basic structure and function of the chromosome.

2. Explain the major variations in the chromosome structure and
number.

3. Gain skills in cell culturing and preparation of karyotypes

4. QOvercome problems encountered in preparation, counting and
identification of chromosomes.

5. Analyze karyotypes and relate changes to various diseases and
syndromes.

Course Learning Outcomes (CLOs)

CLO1: Preparation and identification of chromosomes

CLO2: Construction and analysis of karyotypes

CLO3: Learning of duties of genetic counselor

CLO4: Approaching families of individuals with genetic disorder.
CLO5: Rehabilitation of individuals with genetic disorder
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Course Name: Ecology

Ll e :lsal) and

Course Code and Number: BIO 448 Number of Credit Hours: 3 Teaching Language: English

Pre-requisite: BIO 345

Course Description

Course Description: This course focuses on the scientific study of the
interactions between living organisms and the biotic and abiotic
(temperature, drought, wind and humidity) environmental factors and
how these interactions determine the distribution of organisms and their
abundance in different aquatic and terrestrial biomes.

Moreover, soil structure, energy transformations, cycles of elements and
materials, and the impact of these on different biological groups are also
studied in this course.

The course covers topics in the areas of individual, population,
community, ecosystem, and species interactions as well as humanity’s
effect on natural systems especially in terms of enhancing climate
change.

Course Objectives:

This course aims to:

1. Describe different types of ecological experiments that are used
to answer ecological questions.

2. Explain climate change phenomena and its effects on life.

. Explain soil structures and types.

4. Describe major habitats found on land and in water and explain
adaptations of organisms to the variation in abiotic factors found
in major habitat types.

5. Trace the flow of energy through an ecosystem and describe
some major biogeochemical cycles associated with ecosystem
function and climate change.

6. Explain the use of distribution patterns, life tables, age structures,
survivorship curves and population growth curves in describing
the structure of populations.

7. Clarify factors that affect the outcome of competitive interactions
between individuals of different species and outline other types of
interactions that may occur between organisms.

8. Describe the relationships between predator and prey populations

and outline the structure of food webs and trophic interactions in a
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community.
Course Learning Outcomes (CLOs):
Upon completion of this course, the student should be able to:
CLO1: Use their experience with conceptual models and ecological
experiments, which were described in the course to develop and design
ecological experiments to answer future ecological questions.
CLO2: Gain knowledge about climate change, material and energy
cycles and soil definitions, components, and formations.
CLO3: Get knowledge about the different types of terrestrial biomes and
marine biological zones.
CLO4: Explain how living organisms respond and adapt to the
variations in the biotic and abiotic environmental factors.
CLO5: Understand factors that affect population distribution and
abundance and explain the different types of species interactions.
CLO 6: To perform experiments, collect, analyze and interpret data, and
solve related problems within the laboratory setting, demonstrating
proficiency in practical application of scientific principles.
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Course Name: Assisted Reproductive Technology Bac Lusal) oY) s 3lual) ail

Course Code and Number:

BIO 452 Number of Credit Hours: 3 Teaching Language: English

Pre-requisite: BIO 317

Course Description

This course describes the various types of Assisted Reproductive
Technology (ART) used to overcome infertility in both men and women.
It covers the latest advances in reproductive technology, including in
vitro fertilization, intracytoplasmic sperm injection, embryo transfer,
cryopreservation, preimplantation genetic testing, and other related
techniques. The course discusses the ethical, legal, and social
implications of ART, as well as the risks and benefits of each procedure.

Course Objectives:

This course aims to

1. Describe the different types of ART procedures, including the
steps involved in each procedure.

2. Analyse the effectiveness, risks, and benefits of each ART
technique, and recommend the most appropriate treatment option
for patients.

3. Identify the ethical, legal, and social issues surrounding ART.

4. Evaluate the psychological impact of infertility and ART on
patients, families, and society.

Course Learning Outcomes (CLOs): On completion of the course, the
student should be able to:

CLO1: Describe the etiology of male and female infertility.
CLO2: Describe the latest ART techniques, including in vitro
fertilization, intracytoplasmic sperm injection, embryo transfer,
cryopreservation, and preimplantation genetic testing.

CL.Oa3: Evaluate the risks and benefits of each ART procedure and
recommend the most appropriate treatment option for patients.
CLO4: Analyze the factors that influence the success rates of ART,
including age, infertility causes, and reproductive health.
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Courses Description

Course Name: Biotechnology Atal) Ly ol g3 2 glacall amd

Course Code and Number: BIO 453 | Number of Credit Hours: 2 | Teaching Language: English

Pre-requisite: BIO 352

Course
Description

This course provides the principles of biotechnology and its wide
application in medical and industrial fields. Topics covered include DNA
and protein science, DNA manipulation and technology, and the various
application aspects of biotechnology including microbial, plant, animal,
medical and forensic biotechnology. Ethics and regulations of
biotechnology will be covered as well.

Course Objectives:
The objectives of this course are to teach students:

1. Basics of biotechnology provide numerous examples of how
biotechnology is being applied in different fields including the
medical, agriculture, and forensics fields.

2. Structure and function of DNA and proteins and how
biomolecules are manipulated in biotechnology applications.

3. Genetic engineering and identifying products created with this
technology.

4. The importance of plant biotechnology, animal biotechnology
and medical biotechnology.

5. The bioethical issues involved in different biotechnology
applications.

Course Learning Outcomes (CLOs):

On completion of the course, the students should be able to:

CLO1: Describe the structure and function of proteins, gene expression.
CLO2: Design an experiment for DNA recombinant technology.
CLOa3: Describe all the different fields of biotechnology.

CLO4: Realize the importance of medical biotechnology.

CLO5: Make the right judgment and know the ethics and regulation of
DNA recombinant technology.
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Courses Description

Course Name: Bioinformatics Alaad) dla slaall :Slusall ol

Course Code and Number: BIO 455 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: BIO 352

Course Description

The Bioinformatics course introduces the fundamental concepts,
methods, and tools used in modern bioinformatics and computational
analysis. The course covers various topics, including pairwise sequence
alignment, multiple sequence alignment, molecular phylogeny,
proteomics and functional genomics. The lab component of the course
provides students with hands-on experience using computational tools to
implement analysis of sequence, structural, and functional data.

Course Objectives:

1. Introduce students to the fundamental concepts, methods, and
tools used in bioinformatics and computational analysis.

2. Provide an understanding of pairwise sequence alignment,
multiple sequence alignment, molecular phylogeny, proteomics,
and functional genomics.

3. Enable students to use computational tools to implement analysis
of sequence, structural, and functional data.

4. Familiarize students with the use of software and databases
commonly used in bioinformatics research.

Course Learning Outcomes (CLOs):

On completion of the course, the student should be able to:

CLO1: Demonstrate the ability to access and retrieve data from various
biological databases, including biological sequences, and exploring
genome browsers.

CLO2: Understand different pairwise alignment algorithms and
approaches.

CLO3: understand multiple sequence alignment (MSA) algorithms and
molecular evolution concepts, utilizing various software tools to construct
phylogenetic trees.

CLO4: Understand genomics and proteomics approaches, including




ol daol
Yarmouk University

. (N
pobell 455 P
Faculty of Science <lgallinaln
Document Code Document Approval Date

Courses Description

APO1-PRO6

DNA sequencing, file formats, data interpretation, protein analysis, and
visualization of structures and interactions.
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Courses Description

Course Name: Cancer Biology Gl yead) L gl g 2 lasal)

Course Code and Number: BIO 456 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: BIO 345

Course
Description

This course is designed to introduce a basic understanding of the
molecular and cellular mechanisms that lead to Tumorigenesis. Also, in
the course students will study cancer genes such as oncogenes and their
role in signal transduction causing cellular transformation and
oncogenesis, also topics such as cancer immunology and DNA repair
system are included. The diagnosis and prevention technologies of
cancer will be also discussed.

Course Objectives:
The objectives of this course are to teach students:
1. Basis and nature of cancer and the developmental stages of
cancer
Types and classifications of cancer
The role of gene mutations in the development of cancer.
Tumor viruses
All about cancer genes and their role in signal transductions that
play a role in cancer.
Interaction between the immune system and cancer cells
7. Molecular techniques for cancer diagnosis and therapy

arwN

IS

Course Learning Outcomes (CLOs):

On completion of the course, the students should be able to:

CLO1: Describe the terminology and stages of Tumorigenesis.

CLO2: Identify the common cellular and molecular mechanisms that are
deregulated in cancerous cells.

CL.O3: Explain the role of gene mutations in the development of cancer.
CLO4: Describe the role of oncogene products in cancer development.
CL.O5: Describe the cell cycle, its regulation, and how cell dysfunction
can lead to cancer.

CLO6: Describe both traditional chemotherapies and novel targeted
therapeutic approaches and know the benefits and limitations of each
option.
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Course Name: Molecular Evolution ol skl Elaal) an

Course Code and Number: BIO 457 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: Bio 352

Course Description

This course describes the driving forces behind the evolutionary
processes at the molecular and genome levels, and the effects of the
various molecular mechanisms on the structure of genes, proteins, and
genomes. Analytical (bioinformatics) tools will be involved in dealing
with molecular data from an evolutionary perspective, the logic of
evolutionary hypothesis testing, and constructing phylogenetic trees.
Course Objectives:

This course aims to

1. Introduce the fundamentals and the dynamics of evolutionary
changes at the molecular level.

2. Describe evolutionary processes and mechanisms that give rise to
variation in sequences and how these influence the architecture of
the genomes and proteins.

3. Apply molecular data from an evolutionary perspective, and test
molecular hypotheses using selected bioinformatics software.

Course Learning Outcomes (CLOs): On completion of the course, the
student should be able to:

CLO1: Know the fundamentals of molecular evolution and understand
the connection with various population genetic processes including
mutations, selection, and genetic drift.

CLO2: Describe evolutionary changes, rates and models of nucleotide
substitutions and molecular clock hypothesis.

CLO3: Describe different evolutionary mechanisms and molecular
processes that lead to changes in the genome architecture and proteins
sequences.

CLO4: Gain experience with statistical analysis of molecular data and
apply different bioinformatics tools for studying sequences variation, and
constructing phylogenetic trees.
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Courses Description

Course Name: Plant Diversity and Evolution ook g il £ i 2 glusal) and

Course Code and Number: BIO 458 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: BIO 227

Course
Description

This course provides an overview of the diverse plant life found in
Jordan and its wider systematic, biogeographical, and ecological
contexts. Through observation and analysis, students will explore the
variations in biodiversity along ecological gradients and gain an
understanding of how this diversity can be utilized to identify different
habitat types. The course will also focus on the phylogenetic and
evolutionary relationships between species and families, emphasizing
Jordan's unique species diversity. Students will also examine the
conservation of genetic, species, and ecosystem diversity and explore
strategies for both in situ and ex situ conservation.

Course Objectives:
onto successful completion of this course, students will be able to:

1. Understand the plant diversity in Jordan and its wider systematic,
biogeographical, and ecological contexts.

2. Explore and analyze variations in biodiversity along ecological
gradients and gain an understanding of how this diversity can be
utilized to identify different habitat types.

3. Study the phylogenetic and evolutionary relationships between
species and families, with a specific emphasis on Jordan's unique
species diversity.

4. Develop an understanding of conservation strategies for genetic,
species, and ecosystem diversity, and explore both in situ and ex
situ conservation methods.

Course Learning Outcomes (CLOs):

On completion of the course, the student should be able to:

CLO1: Have essential information about the prominent plant species,
genera, and families that are present in the natural environment of
Jordan.

CLO2: Have fundamental concepts related to the variation in nature at
different spatial scales and the process of organizing this variation using
the Nature Types in Jordan classification system.
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among plant species in Jordan.

on phylogenetic information.

conservation of biodiversity.

conservation, biotechnology, and genetic modification.

CLOa3: Have a good understanding of how plant species diversity vary
across ecological gradients, within the main Nature Types in Jordan.
CLO4: Have an explained understanding of evolutionary relationships

CLOS5: Use the classification literature (flora) to determine plant species
in Jordan nature. For botanical nomenclature and classification depend

CLO6: Have applied skills to manage and use different strategies for the

CLO7: Demonstrate an understanding of the ethical and social
implications of plant diversity and evolution, including issues related to
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Courses Description

Course Name: Histology Lol ale :lual) aul

Course Code and Number: BIO 461 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: BIO 216

Course Description

Histology course provides an overview of the basic tissue types and
organs that make up the human body, emphasizing the relationship
between structure and function. The lectures will examine the structure
and function of the four basic tissues (epithelium, connective tissue,
muscle, and nerve) and organ systems (integumentary, digestive,
respiratory, urinary, endocrine, and circulatory systems). In the lab,
students will examine the same structures and learn to identify tissues
and organs. Histology is taught in two lecture periods and one lab period
per week.

Course Objectives:

This course aims to

1. gain a basic understanding of histology and the properties of
cells, as well as their interactions with one another as components
of tissues and organs.

2. understand the relationship between structure and function at the
microscopic level.

3. To be able to describe the normal structure and function of
various cell types, tissues, and organs, as well as distinguish their
histological structures from one another through examination.

Course Learning Outcomes (CLOs): On completion of the course, the
student should be able to:

CLO1: Provide an overview of the basic steps of tissue preparation for
light microscopy examination.

CLO2: Overview of the basic tissue types and understanding of the
normal structure and function of various organs.

CLO3: Identify various organs by their microscopic structure.

CLO4: Display proficiency in the use of a light microscope.




ol daol
Yarmouk University

. (N
okl &5 %
Faculty of Science <lgallinaln
Document Code Document Approval Date

Courses Description

APO1-PRO6

elac V) 5 ) i) £ il Ul Ciy jas ) Al ale (Bl Caagy
Add gl s Sl G AR e 38 5l ae ¢l s JSE )
) Ol 138 Cargy 1 dlcall A}
LeiDlelii s LAY pailiad aghy Al ale 8 4pulul) 48 peal) b€l
slac V) 5 D il sSaS anll Lgaiany as
Sogaall (s sl o ddpda gl g S il Ll )) A4S agd 2
Al 5 sl LA o) ol digk g5 € i Gy e 300 (3
pandll JIA o Gand) Leans (o il LgaS i e s csliac Yl
(el
rsde 1508 Clllall 5 6 of cangy (Blsall 138 e e lgiV) die saddail) il A
Aaat¥) alac Y Aerdiual) Al <l shadll e dale 4 e LSl 1] z A%
el jeaall Ciad lpansd ail
Boea] () Al aidaiy ol ) anal) LIS alati 48 jaa 12 g 34
On puaall (8 elime Y1 dail) s LAY Calida dida g5 4ty Cun s 13 g oAA
el pandll A
sl gl aladiul 33Ul el 4 7z A

lal) Chua g




ol daol
Yarmouk University

polal) &8

(N
, <8
Faculty of Science <lgallinaln

TARMOUK WNIVERSITY

Document Code

Document Approval Date

APO1-PRO6

Courses Description

Course Name: Special Topics Ll gl g 13l aul

Course Code and Number: BIO 492 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: 251

Course Description

This course aims to provide advanced knowledge to students on
contemporary research methodologies and findings in various specialized
topics in biological sciences. It covers a diverse set of biological fields
and focuses on a follow-up of research in biological journals. The course
will be structured focusing on specific topics such as molecular biology,
microbiology, genetics, ecology, botany, zoology and evolution. This
will provid students with a comprehensive understanding of the current
state of knowledge in the field. Through the course, students will develop
their critical thinking and analytical skills by evaluating research papers
and critically assessing the validity of scientific claims. Throughout the
course, students will be expected to read and critically analyze primary
literature from high-impact biological journals. They will be required to
participate in group discussions and present their findings to the class. By
the end of the course, students will have gained a deeper understanding
of the latest research findings related to the modules studied in biological
sciences.

Course Objectives:

This course aims to

1. Provide advanced knowledge to students on contemporary
research methodologies and findings in various specialized topics
in biological sciences.

2. Cover a diverse set of biological fields and focus on a follow-up
of research in biological journals.

3. Provide students with a comprehensive understanding of the
current state of knowledge in the field, specifically in molecular
biology, microbiology, genetics, ecology, and evolution.

4. Develop students' critical thinking and analytical skills by
evaluating research papers and critically assessing the validity of
scientific claims.

5. Encourage students to participate in group discussions and
present their findings to the class. To prepare students for future
academic or professional pursuits in biological sciences.
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Course Learning Outcomes (CLOs): On completion of the course,
students should be able to:

CLO1: Demonstrate a deep understanding of contemporary
research methodologies and findings in biological sciences.
CLO2: Evaluate and critically assess the validity of scientific
claims presented in primary literature from high-impact
biological journals. CLO3: Develop critical thinking and
analytical skills through reading and analyzing primary literature
and participating in group discussions.

CLO4: Demonstrate advanced knowledge of specific biological
fields, such as molecular biology, microbiology, genetics,
ecology, and evolution, botany, and zoology disciplines.

CLO5: Effectively communicate their findings to the class
through presentations.

CLOG6: Apply the knowledge and skills learned in this course to
future academic or professional pursuits in biological sciences.
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Course Name: Research project Ciny & g e Blasall and

Course Code and Number: BIO 499 | Number of Credit Hours: 3 | Teaching Language: English

Pre-requisite: Completion of 80 credit hours

The research Project in Biological Sciences is a senior-level course
designed to provide students with an opportunity to apply their
knowledge and skills in biology to a research project. Students will work
under the guidance of a faculty advisor to design and conduct an original
research project in an area of Biological Sciences. The course will
culminate in a final project presentation and a written report.

Course Objectives:
By the end of the course, students will be able to:

1. Design and conduct an original research project in an area of
Course Description biological Sciences.

2. Analyze and interpret research data.

3. Communicate research findings effectively through written and
oral presentations.

4. Evaluate and synthesize scientific literature relevant to their
research project.

5. Collaborate effectively with peers and faculty advisors.
Course Learning Outcomes (CLOSs):
On completion of the course, the student should be able to:

CLO1.: Develop a research proposal and conduct a research project in an
area of biology.

CLO2: Collect and analyze data using appropriate research methods and
statistical techniques.

CL.Oa3: Critically evaluate and synthesize scientific literature relevant to
their research project.

CLO4: Evaluate and interpret research findings and draw appropriate
conclusions.

CLO5: Demonstrate an understanding of the scientific process and the




ol daol
Yarmouk University

. (N
pobell 455 X
Faculty of Science <lgallinaln
Document Code Document Approval Date

Courses Description

APO1-PRO6

role of research in advancing scientific knowledge.

CLOG: Collaborate effectively with peers and faculty advisors.
CLO7: Communicate research results effectively through written and
oral presentations.
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