
ELECTIVES PARENT SUMMARIES 
 

Anatomy and Physiology  
Course 25.5020.4    1 credit 
 
Anatomy and Physiology provides a comprehensive overview of human body systems and stresses both the 
structure (microscopic and macroscopic) and functioning of those systems.  Topics covered in the course 
include histology, analysis of each body system (skeletal, muscular, respiratory, digestive, endocrine, nervous, 
cardiovascular, reproductive, urinary, lymphatic, and immune), investigation of the biochemical properties and 
interactions of cells necessary to maintain life, the chemistry of muscular contraction and nerve impulse 
conduction, homeostasis, and the stages of human growth and development from conception through birth.  
Problem solving and laboratory skills are emphasized throughout the course.  Reading the text, original articles, 
and historical papers is required.  A project or term paper may be required.   Animals may be used for 
experimentation/dissection in this course; however, alternative activities may also be provided. 
Note:  Successful completion of Biology is required.  Successful completion of Chemistry is also recommended.  
“Successful completion” suggests a grade of “C” or better. 
 
Animal Behavior  
Course 25.1080.0 1 credit 
 
Students in the animal behavior course will use knowledge of life cycles, parental behavior strategies, and 
environmental factors to analyze population dynamics.  Topics include territoriality, migration, competition, 
behavioral ethograms, genetics, natural selection, learning psychology, operant conditioning, phylogenetics, and 
the importance of the nervous, endocrine, and other body systems in determining animal behavior patterns.  
Students will also examine wildlife management and animal care requirements, and will investigate the role of 
the modern zoo in captive wildlife management practices and breeding of endangered species.  Animals may be 
used for experimentation/dissection in this course; however, alternative activities may also be provided. 
Note: Successful completion of Biology is required.  Successful completion of Environmental Science or 
Chemistry is also recommended.  “Successful completion” suggests a grade of “C” or better. 
 
Aquatic Science  
Course 25.6010.0 1 credit 
 
Students in aquatic science will use the scientific method and knowledge of ecological principles to investigate 
Maryland’s aquatic fresh water and tidal water environments and to demonstrate the interrelationships between 
the biotic and abiotic components of Maryland’s aquatic ecosystems.  Topics include the geographic aspects of 
Maryland’s watershed, the hydrologic cycle, and the physical and chemical properties of water.  In addition, 
students will compare and contrast various aquatic habitats to determine the importance and diversity of an 
estuarine environment.  Students will research the biotic components of the ecosystem of the Chesapeake Bay 
to explain the flow of energy, investigate historical data to interpret past and present human impact and to 
predict future impact on the Bay, and to use their knowledge to make informed decisions on state and local 
issues affecting water resources.  Animals may be used for experimentation/dissection in this course; however, 
alternative activities may also be provided.  Note: Successful completion of Biology is required.  Successful 
completion of Environmental Science or Chemistry is recommended. 
“Successful completion” suggests a grade of “C” or better. 
 
Astronomy  
Course 25.7100.0 1 credit  
 
Students will use their knowledge of astronomy to provide an explanation for the development of the modern 
model of the universe.  Topics include the electromagnetic spectrum, techniques and tools used to investigate 
the cosmos, planetary motion, Kepler’s laws, Nebular theory, phases of the moon, comprehensive overview of 



the inner and outer planets of the Solar System, analysis of Earth’s Sun, and the life cycle of stars.  Note: 
Successful completion of Biology and Earth/Space Science or Chemistry is required.  ”Successful completion” 
suggests a grade of “C” or better. 
 
Biotechnology 
Course 25.4530.4 1 credit 
 
This course uses a combination of science research techniques and hands-on laboratory activities to study 
molecular biology, genetics, recombinant DNA, protein synthesis, aquaculture, hydroponics, biological pest 
management, electrophoresis, DNA fingerprinting, environmental and ecological management techniques, and 
bioethics.  Development of protocols and other laboratory techniques will be taught for use in independent 
research projects.  The course may be co-taught by science and technology teachers.  Animals may be used for 
experimentation/dissection in this course; however, alternative activities may also be provided.  Note: 
Successful completion of Biology and Chemistry is required.  Concurrent enrollment in Physics is also 
recommended.  “Successful completion” suggests a grade of “C” or better. 
 
Ecology of Maryland and the Chesapeake Bay 
Course 25.6100.0 1 credit 
 
As the name suggests, this course covers the ecology, geology, and geography of the state of Maryland and 
examines the entire Chesapeake Bay watershed, its tributaries, and the Chesapeake Bay itself.  The importance 
of the Chesapeake Bay as the largest and most productive estuary in the world is stressed as students examine 
the diverse microscopic and macroscopic animal and plant life, identify and classify aquatic organisms, 
investigate the chemical and physical characteristics of the water, explore the geological history of the area, and 
research human impact on the past, present, and future of the Bay ecosystem.  Students will be asked to design 
and defend a plan for an aquatic or wetland restoration proposal.  Animals may be used for 
experimentation/dissection in this course; however, alternative activities may also be provided.  Note: 
Successful completion of Biology is required.  Successful completion of Earth/Space Science, Environmental 
Science, or Chemistry is recommended.  “Successful completion” suggests a grade of “C” or better. 

 
Environmental Photography 
Course 25.9610.0 1 credit 
 
Environmental Photography explores the intricacies of the interactions of living organisms with the components 
of their environment through the medium of film.  Students will be taught the science of photography and the 
artistic elements of design and composition concurrently with concepts and principles of environmental science.  
Topics include habitat, interactions of biotic and abiotic environmental factors, life cycles, and human impact 
on the environment.  Student projects and presentations are required.  Note: Successful completion of Biology, 
Environmental Science, and Fundamentals of Art is required.  Successful completion of Earth/Space Science or 
Chemistry is recommended.  “Successful completion” suggests a grade of “C” or better. Magnet course only 
offered at Sparrows Point HS. 
  
Field and Wildlife Biology 
Course 25.3100.0 1 credit 
 
Field and Wildlife Biology involves students in a study of plants and animals in the context of ecology.  
Included in this study are various adaptive behaviors displayed by organisms; conditions controlling population 
growth; an overview of the world’s biomes with detailed examination of their characteristic biotic and abiotic 
components, the transfer of matter and energy within an ecosystem; activities of humans and nature contributing 
to atmospheric problems such as global warming, ozone depletion, and acid rain and their present and future 
effects on the biosphere; bioethics; and interactions among organisms to assess harm and/or benefit for each. 
Animals may be used for experimentation/dissection in this course; however, alternative activities may also be 



provided.  Note: Successful completion of Biology and Earth/Space Science or Chemistry is required.  
Concurrent enrollment in Chemistry is recommended for Magnet students.  ”Successful completion” suggests a 
grade of “C” or better. 
 
Forensic Science   
Course 25.4800.4 (GT)    1 credit 
 
This course emphasizes the integration of science in the legal process.  Students learn the role of the forensic 
scientist and crime laboratory in a criminal investigation.  Students learn crime scene procedures including the 
simulation of a crime scene investigation and proper collection and analysis of evidence.  Students learn about 
toxicology and anthropology and how to scientifically analyze physical evidence, biological specimens, 
ballistics, gun residue, explosive and arson residue, fingerprints, tool marks, and documents.  Problem solving 
and critical thinking are emphasized during extensive hands-on laboratory activities that involve the use of 
compound and stereomicroscopes, chromatography, electrophoresis, and spectrophotometry.  Students also 
receive an introduction into the workings and application of microspectrophotometry, the polarizing 
microscope, and gas chromatography.  Supplemental case readings may also be required. 
Note: Successful completion* of Biology and Chemistry is required.  (*”Successful completion” suggests a 
grade of “C” or better.) 
 
Horticulture  
Course 25.5510.0 1 credit 
 
Horticulture is designed for students who are interested in learning how to plant and raise garden vegetables, 
flowering plants, and shrubs, and trees, or who are interested in the floral and/or landscaping industry.  Topics 
for study include plant anatomy including the functions of plant organs and their role in plant growth, 
pollination, and germination of seeds; characteristics of soil types and soil quality combined with knowledge of 
the physical and chemical characteristics of soils and soil ingredients appropriate for cuttings, seedlings, and 
transplants; environmental factors essential for growing and maintaining healthy plants; specialty plants such as 
bonsai and orchids; hydroponics; designing a perennial flower garden; integrated pest management; 
composting; plant identification; and plant propagation methods. 
Note: Successful completion* of Biology and Earth/Space Science or Chemistry is required.  (*”Successful 
completion” suggests a grade of “C” or better.) 
 
Microbiology 
Course 25.1080.4    1 credit 
 
In Microbiology, students will be introduced to microorganisms as biological entities.  Topics include 
identification of unknown microorganisms from the results of laboratory tests, classification of microorganisms 
based on their physiology, aseptic techniques, a survey of the roles of microorganisms in the ecosystem, 
application of microorganisms to industrial and environmental problems, the impact of technology on the field 
of microbiology, and a discussion of microorganisms as causes of human disease and response of hosts to 
microbial invasion.  Note: Successful completion of Biology and Chemistry is required.  ”Successful 
completion” suggests a grade of “C” or better. 
 
Oceanography/Marine Science 
Course 25.6000.0    1 credit 
 
In Oceanography/Marine Science, students will identify, locate, and describe the major bodies of water on the 
earth’s surface.  Topics for study include the following: various theories behind the creation of the earth and 
how earth evolution continues to affect ocean basins, seawater, and the atmosphere; the principle of plate 
tectonics; the physical and chemical properties of water and their impact on the total ocean environment; energy 
transfer; the effect of topography, ocean currents, and weather patterns on the distribution of aquatic organisms; 



features of waves and other factors that can influence coastlines; the effect of lunar and solar gravitational 
forces on tides; marine organisms including identification, adaptations for survival, and biodiversity; marine 
food webs; the interaction of chemistry and physics and their effect on marine organisms and the distribution of 
aquatic life around the globe.  Animals may be used for experimentation/dissection in this course; however, 
alternative activities may also be provided.  Note: Successful completion of Biology and Earth/Space Science or 
Chemistry is required.  ”Successful completion” suggests a grade of “C” or better. 
 
Paramedical Biology 
Course 25.5400.0    1 credit 
 
In Paramedical Biology, students use their knowledge of human anatomy and physiology to explain how body 
systems react to and are affected by injuries and medical emergencies.  Included in this study are the legal 
aspects of patient care and the health care provider’s rights and responsibilities under the law.  Students learn 
how to gather information at the scene of a medical emergency to assess the extent of patient injury or potential 
problems by performing a primary and secondary body survey.  Students learn basic life support techniques, 
CPR, and the Heimlich Maneuver, and may become certified in both infant and adult CPR.  Additionally, 
students will study human anatomy in order to understand both the functioning of various body systems and 
their interaction and reaction to various types of injuries and trauma.  Topics include the role of the medical 
emergency system, caring for fractures, soft tissue injuries, and burns; medical emergencies such as stroke, 
cardiac problems, airway obstruction, and other types of medical emergencies; emergency childbirth; and 
dealing with various types of heat-related emergencies and anaphylactic shock.  The course includes hands-on 
laboratory work, outside reading, and investigation of various allied health careers.  Note: Successful 
completion of Biology and Earth/Space Science or Chemistry is required.  ”Successful completion” suggests a 
grade of “C” or better. 
 
Pre-College Science 
Course 25.7200.4 (H)    1 credit 
 
This course is for students who may decide late in their high school career that they would like to go to college.  
The course has been designed to fill potential gaps in learning and provides science content information as well 
as training in skills that students will need to be successful in college-level science courses.  The course 
approaches science from an historical perspective and examines the thinking behind many important scientific 
achievements in the fields of Biology, Chemistry, and Physics. Prerequisites: Successful completion of Biology 
and Algebra I 
 
Projects  
Course 25.1360.4    1 credit 
  
The Projects course is designed for students who want to further their science application skills through more 
independent-style projects.  Students use skills and knowledge from biology, chemistry, physics, and 
mathematics and apply them to self-selected experiments and projects.  The students work in areas such as 
rocketry, robotics, bridge building, cargo ship building, container building, to name just a few.  All students 
compete in at least one Museum of Industry competition.  Every project/experiment must be accompanied by 
documentation of pre-project planning, experiment proposal, data from testing, analysis of results, and self-
evaluation of the plan and project.  Individual and/or group presentations are also required.  Animals may be 
used for experimentation/dissection in this course; however, alternative activities may also be provided 
Note: Successful completion of Biology, Chemistry, and Physics is required.  ”Successful completion” suggests 
a grade of “C” or better. 
 
 
 
 



Zoology  
Course 25.4010.0    0.5 credit 
Course 25.4000.0    1 credit 
 
In zoology, students survey the animal kingdom phylogenetically from simple invertebrate to complex 
vertebrate species.  Topics for study include knowledge of animal anatomy and physiology; distinguishing 
characteristics of invertebrate phyla and vertebrate classes; life cycles and metamorphosis; biodiversity as it 
relates to habitat distribution; the basis for species endangerment; theories of extinction; vertebrate 
development; evolution as it relates to the development of various animals groups or species; adaptive 
behaviors; various structural and feeding adaptations; animal identification; and techniques used in capture, 
release, census taking, and field study.  Animals may be used for experimentation/dissection in this course; 
however, alternative activities may also be provided.  Note: Successful completion of Biology is required.  
”Successful completion” suggests a grade of “C” or better. 


