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THE BIOLOGICAL SCIENCES 

Course description for the 
Department of Biological Sciences

CORE COURSES 72 Credit Hours

0302101 General biology (1) (3 Credit Hours) 
Prerequisite: none
Introduction to Biology and the characteristics of life. A brief knowledge of the biological macromolecules of life (definition – classification – importance). Cytology: Cell structure (the structure of the different components and their functions, - cell division. The metabolic processes related to energy transformations: (photosynthesis and respiration). Mendelien genetics (Mitosis and Meiosis), the chromosome structure and how genes are transmitted from generation to generation. .
0302102 General biology (2) (3 Credit Hours)

Prerequisite: 0302101 
This course introduces the principles and concepts of biology. A detail study on biodiversity of animal kingdom, and basic biological structures, form and functions, types of animal tissues, metabolism, and information on mechanism of homeostasis is included. Emphasis   will be paid on the structure and function of organs and organ systems in animals, in general, but with details in human.
0302103 Practical general biology (1) (1 Credit Hour) 
Prerequisite: 0302101 or concurrently

Laboratory experiments in microscopy and cells, chemical aspects of cells, plant and animal tissues, animal and plant physiology. Mammalian anatomy, and systematic of major living groups
0302104 Practical general biology (2) (1 Credit Hour)

Prerequisite: 0302102 or concurrently

A laboratory course includes diversification, morphological and taxonomical studies of both animal and plant life. The lab work also includes microscopis and macroscopic   studies of animal life through dissections and modals study of animals’ specimens.
0302215 Vertebrate anatomy. (3 Credit Hours)
Prerequisite: 0302104
The course includes diversity within the vertebrate group of animals, their phylogenetic history and relationship will be discussed. Topics include in the course are chordates and their relation with vertebrates, modification and adaptation in digestive, circulatory, respiratory, excretory, intgumentary and nervous system. Laboratory sessions will cover dissection of vertebrate specimens to observe the modification in their organs systems.        
0302220 Plant Anatomy (3 Credit Hours)

Prerequisite: 0302104
The course will compare between the major plant groups by means of vegetative structures which include shoot (stem and leaves) and root systems and reproductive structures which includes flowers, fruits, and seeds.
0302224 Invertebrates (3 Credit Hours)
Prerequisite: 0302104
A phylogenetic approach will be used to examine the diversification and functional relationships of invertebrates associated with locomotion, nutrition, respiration, excretion and water balance as well as circulatory, nervous and reproductive systems in major groups like, Porifera, Cnidarians, Platyhelminthes, Annelids, Molluscans, Nematodes Arthropods and Echinoderms.  

0302225 Cell Biology (3 Credit Hours)

Prerequisite: 0304104
The course provides the fundamentals in understanding the molecular organization of the cells, function and structure of the different organelles including regulatory mechanisms for processes like; respiration, photosynthesis, energetics, cell division, cell communication, DNA replication and flow of information.

0302230 General Microbiology (4 Credit Hours)

Prerequisite: 0302104 

History and scope of microbiology ; prokaryotes cell structure and function; metabolism and nutrition , microbial growth, requirements for growth , and environmental factors affecting growth, effect of antimicrobial agents on growth; microbial genetics, and gene cloning , bacterial reproduction, microbial taxonomy, major groups of bacteria, microorganisms and environment, elements cycling ; symbiotic associations.

The practical part includes experiments to show shapes and arrangements of bacteria in nature. Different techniques to stain bacteria, such as, Gram stain, spore and capsular stain. The disc diffusion assay and techniques for bacterial count and culture.

0302413 Histology (3 Credit Hours)

Prerequisite: 030215
Preliminary idea about micro techniques, with knowledge to understand the general and specific features of tissues preparation. The course provides an overview of the structure and organization of human tissues which include different types of epithelium and connective tissue, nervous tissue, muscle tissue and endocrine tissues. Details in histological examination of the major body systems namely integumentary system, digestive system, urinary system, and respiratory system will be taken into consideration. 
0302414 Practical Histology (1 Credit Hour)

Prerequisite: 0302413 or concurrently

This laboratory course includes microscopic examination of different types of epithelial tissues, connective tissues proper, vascular tissues, bone and cartilage histology, muscular tissues and nervous tissues. In addition, this course introduces the histology of organs of different body system mainly skin, esophagus, stomach, duodenum, colon, kidney, urinary bladder, heart, arteries and veins, uterus, ovary, testes and penile tissues.

0302345 General genetics (3 Credit Hours)

Prerequisite: 0302225
Mendelian genetics; statistical and pedigree analysis; sex determination; gene linkage and recombination; extranuclear inheritance; modification in chromosome number and structure; fine structure of the gene; the molecular structure of the gene and its replication; transcription; gene action and regulation of gene expression, molecular basis of mutagenesis; population genetics, genetic engineering and laboratory work in basic genetics.
0302346 General genetics Lab (1 Credit Hour)

Prerequisite: 0302345 or concurrently 

The course aimed to investigate the basic principles of Mendelian genetics using various organisms including Drosophila, bacteria, and plants. Students will utilize various laboratory techniques including microscopy, slide preparation, micro-dissection, gel electrophoresis, bacterial culture and statistical analysis along with an introduction to some exercises in bioinformatics. 

0302305 Biochemistry (3 Credit Hours)

Prerequisite: 0301216
This course deals with acids, bases and buffers. The purification and isolation of macromolecules is stressed as an introduction to the study of proteins and nucleic acids. The course deals with the structure of proteins in general and the function of enzymes. Biochemical aspects of nucleic acids including gene expression and regulation are stressed. The course culminates in an overview of carbohydrates, lipids and integrated cellular metabolism.

0302305 Practical Biochemistry (1 Credit Hour)

Prerequisite: 0302305 or concurrently
The lab focuses on techniques for the preparation and quantitative analysis of carbohydrates, proteins and other biomolecules presenting students with a broad spectrum of techniques. The topics covered include DNA purification and analysis, protein quantification, enzyme detection, enzymatic characterization, and vitamin extraction.
0302342 Ecology (3 Credit Hours)

Prerequisite: 0302209+0302215
Basic concepts in ecology; organization, structure and function of ecosystem and ecosystem properties; cycling of matter and flow of energy in ecosystems and their equilibrium; factors involved in the regulation, growth, and general dynamics of populations; data needed to describe populations, population growth, population models, and regulatory mechanisms; spatial and temporal variation and properties of populations; community structure and interactions; succession patterns in aquatic and terrestrial communities; field trips to the different vegetation types in Jordan and analysis of

quantitative data from the field.

0302415 Animal physiology (3 Credit Hours)

Prerequisite: 0302413for biology student

The course includes physiology of organ system and their integration in maintaining of homeostasis and includes the following topics, Basic cell structure, cellular environment & function with stress on how plasma membrane plays a role in cell transportation. Anatomy and physiology of digestive system, physiology of the heart and circulation. Breathing mechanism and physiology of respiration. How osmoregulation is maintained by the kidneys with physiology of urine formation. Endocrine system includes signal transduction and what hormones are, receptor location, hormonal pathways.

0302416 Practical Animal physiology (1 Credit Hour)

Prerequisite: 0302415 or concurrently

This course demonstrates cellular osmosis concerning cells behavior with variable tonicity. Moreover, demonstrations on the physiology of the different body system will be considered by doing the following tests: urine analysis, bleeding time, clotting time, ECG, blood pressure, pepsin activity with and without HCl, semen analysis, pregnancy test, ovulation test and measurements of the respiratory volumes and capacities. 

0302425 Plant Physiology (3 Credit Hours)

Prerequisite: 0302220

Plant water relations: absorption, transport and transpiration. Mineral nutrition,photosynthesis, phloem translocation, phytohormones. Growth, dormancy ; seedgermination, phytochrome and phtomorphogenesis and stress physiology

0302426 Practical Plant Physiology (1 Credit Hour)

Prerequisite: 0302425 or concurrently

The course will include different laboratory exercises intended to familiarize students with core concepts and techniques in plant physiology. The exercises includes for example photosynthesis, water conductance, seed germination and others.
0302432 Immunology (1 Credit Hour)

Prerequisite: 0302225 + 0302305
This course aims to introduce the student to concepts of immunology. Including basic components of innate and acquired immunity, genetic basis of antibody diversity, mechanisms of immune response both humoral and cell mediated, role of major histocompatibilty complex (MHC) in immune response, biology of T- and B- lymphocytes, cytokines and complement system. Moreover, the course will cast a light on special cases of immune-disfunctions such as hypersensitivity, autoimmunity and  immunodeficiencies. The practical part of the course will introduce the student to basic immunological techniques. The protocols include those for the detection of antigen-antibody interactions, lymphocyte proliferation as well as flowcytometry.

0302447 Biodiversity (3 Credit Hours)

Prerequisite: 0302345 

This course examines the meaning of biodiversity, the disciplines associated with conservation biology, including taxonomy, genetics, small population biology, chemical ecology, and marine biology. It explores how conservation biology differs from other natural sciences in theory and in application. Students learn the major threats to biodiversity and what natural and social science methods and alternatives are used to stop the threats. The course also explores the economic and cultural tradeoffs associated with each conservation measure at the global, national, regional, and local levels. The course is taught in the seminar-style with a different lecturer from the specific field covered each class session.
0302453 Biotechnology (3 Credit Hours)

Prerequisite: 0302345
The course introduces both principles and application of recombinant DNA technology to microbes, animals and plants in the hop of using genetically engineered products to clear the environment and improve human health prospects. This would be achieved trough tackling the history of biotechnology, basic principles of recombinant DNA technology,

common methods of applications of animals, human and medical biotechnology. Common methods of applications of plant biotechnology. Methods of applications of microbial and environmental biotechnology. Ethical issues of biotechnology and patenting. Current societal issues in biotechnology and bioethics.

0302454 Practical Biotechnology (1 Credit Hour)

Prerequisite: 0302453 or concurrently

The course will provide basic hands-on laboratory experience in molecular biology. The course will cover different topics includes: agarose gel electrophoresis, DNA isolation and purification, polymerase chain reaction (PCR), restriction and ligation techniques, and basic topics in bioinformatics.
0302456 Molecular Biology (3 Credit Hours)

Prerequisite: 0302345

The lectures in this course covers the following topics; historical back ground; chemistry of nucleic acid; Watson-Crick model of DNA; physical and chemical properties of nucleic acids; an introduction to gene function (selection, transcription and translation);transcription in prokaryotic cells; regulation of transcription in prokaryotic cells; transcription in eukaryotic cells; regulation of transcription in eukaryotic cells; general andspecific transcription factors; post transcriptional events ; translation and the genetic code; post translational events; DNA replication in prokaryotic and eukaryotic cells; Mutation and DNA repair. the laboratory covers the following topics: Isolation of nucleic acids; quantitative and qualitative measurements of nucleic acids; the use of restriction enzymes;Amplification of nucleic acids; characterization and manipulation of the recombinant plasmid pGLO containing GFP gene; bacterial transformation and gene expression and protein produced isolation ; DNA-cloning and southern blot.

0302497 Research / Seminar (1 Credit Hour)

Prerequisite: Student must have passed 90 CR in his study plan
The course is designed to provide students with the essentials for smooth academic skills to develop. These skills include critical reading, thinking, listening, and writing, speaking, by using the library, the Internet and word processing by choosing a research topic in their field of specialization.
 (Only students with total average of B and above are allowed to register for this course).

0302435 Haematology (3 Credit Hours)

Prerequisite: 0302305 

The course include introduction to blood structure and function, hematopoetic organs and hemapoiesis. Detail morphologic characteristics of RBCs, WBCs and platelets.  Lecture include also blood cell disorders and, associated diseases, anemia, leukemia, deficiency of Vit B12 / folic acid or other intrinsic factors that affect blood cell formation, blood grouping and blood cell counting, MCV, MCH, MCHC. Bleeding disorders. Basic ideas on blood banking and blood transfusion.

0303311 Biostatistics (2 Credit Hours)

Prerequisite: 0303211

This course concerns on statistics of biological data. More precisely, we cover three main topics:

1) Data  which includes graphical and numerical summaries to describe the distribution of a variable, or the relationship between two variables and data production to learn how to design good surveys and experiments, collect data from samples that are representative of the whole population, and avoid common sources of biases.

2) Probability using the language of probability and the properties of numerical summaries computed from random samples, we learn to draw conclusions about the population of interest, based on our random sample, and attach a measure of reliability to them.

3) Sampling including sampling techniques and sampling tests.

ELECTIVE COURSES 12 Credit Hours

0302210 Embryology (3 Credit Hours)

Prerequisite: 0302104 

Entomology course includes is an introduction to insects and their allies.  Topics of the course include morphological and anatomical adaptations, evolution, classification, identification, ecology, social applications, epidemiology and medical applications.  Laboratory and field activities include sampling, specimen preparation, identification and bionomical investigations.

0302214 Laboratory animals (3 Credit Hours)

Prerequisite: 0302104
This course is designed to provide the students with the requirements of an animal house, how to manage and care for the laboratory animals. In addition, this course introduces the common laboratory animals and their breeding. Moreover, it equips the students by modern techniques of blood sampling and routes of administration together with dose drug calculation according to the route of administration and animals trains.
0302221Plant Taxonomy (3 Credit Hours)

Prerequisite: 0302209
Taxonomy of flowering plants, plant according to simple principles, aims to taxonomy, historical summary, phytgeography, and terminology of plant description, field and herbarium methods, nomenclature, concepts of taxa, construction and use of keys, taxonomic literature for such study of the characteristics of about 48 families of plants in Jordan.

0302261 Laboratory Instruments (3 Credit Hours)

Prerequisite: 0302104
Principles& methods of calibration and maintenance of the basic laboratory instruments including spectrophotometers flame photometers, centrifuges, Microscopes, blood cell counters and analyzers, clinical chemistry analyzers, electrophoresis and chromatographic equipments, water baths, incubators, ovens, balances, distillers, sterilizers, lyophilyzers, pH. Meters and ion selective electrodes, osmometers, blood gas meters and volumetric equipment.

0302213 Parasitology (3 Credit Hours)

Prerequisite: 0302224
 This course is a survey of animal parasites, using selected taxa to illustrate concepts and patterns of parasite/host evolution, systematic, physiology, morphology, life history, ecology and behavior. The lectures for this course will provide an introduction to the general biology of the parasitic protozoan, helminthes, and arthropods of humans and domestic animals.

0302417 Endocrinology (3 Credit Hours)
Prerequisite: 0302415
Course includes endocrinology from both an anatomical and physiological view to discuss synthesis, distribution and regulation of the entire human endocrine system. In addition, contextual examples of these functions, hyposecretion or hypersecretion, through human endocrine disorders will also be explored. The course include the studies of endocrine organs, different types of hormones, mechanism of hormonal action, signal transduction . 

0302431Virology (3 Credit Hours)
Prerequisite: 0302230

This course covers the basic features of viruses including their structure, genetic material, how they infect the host and how they’re released from the infected cell. How the immune system deals with viral infections. The use of vaccines and antiviral drugs. Use of viruses in therapy.
0302427 Mycology (3 Credit Hours)

Prerequisite: 0302230

Objective study of fungi causing human external and internal diseases: Topics include an introduction to fungi, classification, biology, infection modes, prevention, diseases caused by these fungi and treatment.

0302433 Industrial Microbiology (3 Credit Hours)

Prerequisite: 0302230

Food as a substrate for microorganisms, factors affecting growth in food; microorganisms important in food, principles of food preservation, food borne diseases and toxins. Industrial microbiology: primary and secondary metabolites, downstream processing, strain development, microorganisms as food, microbial transformation, water pollution and sewage treatment, microbial treatment and utilization of waste.

0302493 Entomology (Credit Hours: 3)

Prerequisite: 0302224

 Entomology course includes is an introduction to insects and their allies.  Topics of the course include morphological and anatomical adaptations, evolution, classification, identification, ecology, social applications, epidemiology and medical applications.  Laboratory and field activities include sampling, specimen preparation, identification and bionomical investigations.
0302418 Reproductive Biology of Mammals (3 Credit Hours)

Prerequisite: 0302104

The course provides an overview of mammalian reproductive biological processes with an emphasis on the diversity of reproductive mechanisms among different classes of mammals. This multidisciplinary course provides an introduction to various aspects of mammalian reproduction of medical and veterinary significance. The course will cover the normal physiology and gross and micro-anatomy of the female and male reproductive systems. Placentation, pregnancy and post-partum physiology will also be addressed. The impact of the reproductive biology on social and economic issues will be discussed.

0302445 Microbial Genetics (3 Credit Hours) 

Prerequisite: 0302230 + 0302345

Morphology, metabolism, antibiotic resistance, and virtually all other microbial characteristics are determined by inherited information. This information is stored in macromolecules called nucleic acids that are passed on from generation to generation. This course will discuss the synthesis and manipulation of DNA and the principles of gene expression at the molecular level in prokaryotes.
0302446 Cytogenetics (3 Credit Hours)

 Prerequisite: 0302225 + 0302345

Cytogenetics is the study of chromosomes and their role in heredity.  Chromosome structure and composition, the methods that scientists use to analyze chromosomes, chromosome abnormalities associated with diseases, the role that chromosomes play in sex determination, the importance of genetic testing to detect genetic disorders. Discuss aneuploidy and polyploidy, their causes and consequences. Molecular cytogenetics and cancer chromosomes

0302494 Special topics (3 Credit Hours)

Prerequisite: department approval

The course content has to be discussed and approved by the department. Courses include discussing trendy subjects related to biological sciences.

0302222 Plant Economics (3 Credit Hours)

Prerequisite: 0302209

The course will focus on the relationship between human and plants. The course will cover different topics including, the origin of agriculture, and the plants that have commercial use like medicinal plants, food plants, textile plants and others.  

0302324 Plant Embryology (3 Credit Hours)

Prerequisite: 0302209

The course is an advance course in plant science and the course will cover the following topics: reproductive organs, pollination and fertilization, embryogenesis, apomixis and polyembryony, embryology in relation to taxonomy, experimental embryology, and palynology.

0302448 Human Genetics (3 Credit Hours)

Prerequisite:0302345

The course will cover heredity and molecular genetics as it applies to humans, with a strong genomics and human disease perspective. It will cover transmission genetics, DNA and chromosomes, population genetics, and immunity and cancer.

