Welcome to Biology, Semesters 1 & 2

This course is meticulously designed to align with state standards and targeted learning
objectives, ensuring comprehensive coverage of essential knowledge and skills required for
student success.

Course Description:

Biology is the study of life, and in this course, students will explore the fascinating world of living
organisms, their structures, functions, and interactions with each other and the environment. This
comprehensive course provides an introduction to the fundamental principles of biology, covering
molecular biology, cell biology, genetics, ecology, evolution, and the diversity of life.

Throughout the course, students will learn how life functions at different levels of organization—from
molecules to ecosystems—and gain an understanding of how living organisms interact with one another
and their environments. The course will emphasize scientific processes such as observation,
hypothesizing, measurement, data gathering, analysis, interpretation, and application to develop students’
inquiry and critical thinking skills.

With a combination of lectures, hands-on experiments, and real-world applications, students will develop
a deep understanding of biological concepts and prepare for future studies in life sciences and related
fields.

Learning Outcomes
By the end of this course, students will be able to:
1. Understand the Structure and Function of Cells:
. Identify the components of prokaryotic and eukaryotic cells.
. Understand cellular processes such as cellular respiration and photosynthesis.
. Explore the molecular structures of DNA, proteins, and other biomolecules.
2. Explore Genetics and Heredity:
. Understand the basic principles of inheritance, including Mendelian genetics.
. Learn about DNA replication, transcription, and translation.
. Explore genetic variation, mutations, and modern genetic technologies.
3. Study Evolution and Natural Selection:
. Understand the theory of evolution by natural selection.
. Explore evidence supporting evolutionary theory, including fossil records and genetic

evidence.
. Learn how species adapt to their environments over time.
4. Investigate Ecology and Environmental Interactions:

. Study ecosystems, energy flow, and nutrient cycles.

. Explore the relationships between organisms and their environments.

. Understand the impact of human activity on ecosystems and biodiversity.
5. Examine the Diversity of Life:

. Classify living organisms based on their characteristics.

. Study the various kingdoms of life: bacteria, protists, fungi, plants, and animals.

. Investigate evolutionary relationships and biodiversity.
6. Engage in Scientific Inquiry:

. Develop and test hypotheses through hands-on experiments.

. Collect, analyze, and interpret data to draw conclusions.

. Apply scientific processes to real-world biological problems.



Syllabus
Semester 1
* Unit 1: Introduction to Biology
. The scientific method and characteristics of life.
. Introduction to basic lab equipment and safety.
. Observation, measurement, and data collection techniques.
* Unit 2: Molecular and Cellular Biology
. Structure and function of cells, organelles, and cell membrane.
»  Cellular processes: mitosis, meiosis, cellular respiration, and photosynthesis.
. Introduction to biomolecules: carbohydrates, lipids, proteins, and nucleic acids.
* Unit 3: Genetics and Heredity
. Mendel’s laws of inheritance.
. DNA structure and function: replication, transcription, and translation.
. Genetic mutations and variations, Punnett squares, and inheritance patterns.
* Unit 4: Evolution and Natural Selection
. Darwin’s theory of evolution by natural selection.
. Evidence for evolution: fossils, biogeography, and genetic data.
. Speciation and the processes of adaptation.

Semester 2

* Unit 5: Ecology and Ecosystems
. Ecological principles: energy flow, food webs, and biogeochemical cycles.
. Types of ecosystems and their characteristics.
. Human impact on ecosystems and the environment.

+ Unit 6: Biodiversity and Classification
. Taxonomy: classification systems and the Linnaean system.
»  Study of the five kingdoms of life: Bacteria, Protists, Fungi, Plants, and Animals.
. Evolutionary relationships and phylogenetics.

* Unit 7: Human Biology and Physiology
. Structure and function of major body systems: circulatory, respiratory, digestive, and
more.
. Homeostasis and the body’s response to environmental changes.
. Immune system and disease prevention.

» Unit 8: Scientific Investigation and Final Project
. Designing experiments and analyzing data.
. Exploring an aspect of biology through an independent research project.
. Presentation of findings and scientific communication.

Conclusion

In Biology, students will develop a comprehensive understanding of living organisms and their
environments. Through engaging content, hands-on activities, and critical thinking, students will gain a
deeper appreciation for the complexities of life and the interconnectedness of biological systems. This
course provides a solid foundation for students to pursue advanced studies in biology and other related
sciences.



