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Preface 
In an ever-evolving world, education remains a cornerstone of 
personal and societal development. This book aims to bridge 
the gap between theoretical knowledge and practical 
application for students in grades 10 to 12. We have compiled a 
wealth of information, engaging exercises, and real-world 
examples to foster critical thinking and creativity. 
 
Our goal is to empower students to take ownership of their 
learning journey, encouraging them to ask questions, seek 
answers, and develop a lifelong love for knowledge. We hope 
this book serves as a valuable resource for students, teachers, 
and parents alike. 
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Introduction 
 

As students transition through grades 10 to 12, they 
encounter a pivotal stage in their academic journey. 
This period is marked by increased responsibility, 
deeper exploration of subjects, and preparation for 
future endeavors—whether that be higher education 
or entering the workforce.  
 
In this book, we aim to provide comprehensive 
coverage of essential topics while encouraging 
analytical thinking and problem-solving skills. Each 
chapter is designed not only to inform but also to 
engage students through interactive activities and 
thought-provoking questions. Our hope is that 
readers will find this book both educational and 
enjoyable, equipping them with the tools they need 
for success in their academic pursuits and beyond. 
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Chapter 1:  

Introduction to Biology 



 

Lesson one: 
 

What is Biology? 

 

Biology is the scientific study of life and living organisms. It helps us understand how organisms 
grow, reproduce, and interact with each other and their environments. Through biology, we learn 
about the structures, processes, and systems that make life possible from microscopic bacteria to 
giant whales. 

Example: A biologist may study how plants convert sunlight into food through photosynthesis, or how the human 
heart pumps blood to every cell. 

Fun Fact: There are over 8.7 million species of living organisms on Earth, and new ones are discovered 
every year! 

 

 

 

 

 



Lesson 2 

Importance of Biology 

 

• Explains the diversity of life on Earth. 

• Improves human health through research in medicine and genetics. 

• Supports agriculture by increasing crop yield and disease resistance. 

• Helps protect the environment through conservation and sustainability. 

 

 
Real-Life Example: When scientists study diseases such as malaria, they use biology to understand how the parasites spread 
and how medicines can stop them. 

 

 

 

 

 

 

Fun Fact: Humans share about 60% of their DNA with bananas!



 

 

 

 

Key Concepts 

• Organism: Any living thing. 

• Cell: The basic structural and functional unit of life. 

• Tissue: A group of similar cells performing a shared task. 

• Organ: A structure made of tissues that performs a specific function. 

• Organ System: A group of organs working together. 

• Ecosystem: A community of organisms interacting with their environment. 

• Biosphere: All ecosystems together form the biosphere—the region of Earth that supports life. 

Example: In the human body, muscle cells → form muscle tissue → create organs such as the heart → join in 
the circulatory system. 

  

 



 

Review Questions 

1. Define biology in your own words. 

2. List three reasons why studying biology is important. 

3. Name the levels of biological organization from smallest to largest. 

4. Explain how biology connects to your everyday life. 

5. Describe one way biology can improve environmental conservation. 

 

 

 

 

 

 

 

Chapter Summary 

 

Biology helps us understand how life works from the smallest cells to the largest ecosystems. It 
explains the structure, function, and interdependence of living things. By studying biology, we 
gain knowledge that supports health, food production, and environmental protection.



 

Chapter 2  

Cell Theory 

 

 

 

 



 

Lesson 3 

Cell Theory 

 

 

 

 
• All living organisms are made of one or more cells. 
• The cell is the basic unit of structure and function in living things. 
•  All cells come from pre-existing cells. 

Example: Skin cells divide to replace old or damaged ones. 

 

 

Fun Fact: The average human body has about 37 trillion cells! 

 

 

 

 

 

 

 
 
 
 
 
 



 

Lesson 5 
 

Prokaryotic vs. Eukaryotic Cells 
 

 

 

 

 

Prokaryotic Cells: 

Do not have a true nucleus.- Smaller and simpler (1–10 µm). 

 

- Example: Bacteria.Eukaryotic Cells: 

- Have a true nucleus enclosed by a membrane.- Larger and more complex (10–
100 µm).- 

- Example: Plants, animals, fungi, and protists. 

Key Difference: Eukaryotic cells have membrane-bound organelles, while prokaryotic cells do not. 

 

 

 

 

 

 

 

 



 

 

Lesson 6 
Organelles and Their Functions 

 

 

 

 

 

 

 
• Cell Membrane: Controls movement of substances in and out. 
•  Cytoplasm: Jelly-like substance holding organelles. 
• Nucleus: Control center containing DNA. 
• Mitochondria: Powerhouse of the cell produces energy. 
•  Ribosomes: Make proteins.• Endoplasmic Reticulum (ER): Transports materials. 
• Golgi Apparatus: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Packages and distributes proteins.• Lysosomes: Break down waste materials.• 
Vacuole: Stores water, nutrients, and waste (larger in plant cells).• Chloroplasts 
(plants only): Site of photosynthesis.• Cell Wall (plants only): Provides structure and 
protection. 

Example: Muscle cells have many mitochondria because they need a lot of energy. 

 

 

        Fun Fact: Some cells, like nerve cells, can be over a meter long! 
 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

Review Questions: 

1. State the three parts of the Cell Theory. 

2. Compare prokaryotic and eukaryotic cells. 

3. Name five organelles and describe their functions. 

4. Why is the mitochondrion called the “powerhouse of the cell”? 

5. How are plant cells different from animal cells? 

 

 

 

Chapter Summary 
 

Cells are the basic building blocks of life. Every organism, from bacteria to humans, is made of 
cells that perform essential functions. The parts of the cell, called organelles, work together to 
keep it alive. Understanding cell structure helps us learn how living things grow, repair, and 
reproduce.



 

 

 

  

Chapter 3 
   Genetics and Heredity 

 

 

 

 

 

 

 

 

 



 

Lesson 7 

What Is Genetics? 
 

 

 

 

 

 

 

 
Genetics is the study of how traits are passed from parents to offspring. It helps explain why you 
might have your mother’s eyes or your father’s hair color. 

Key Term: Trait – A characteristic like height, eye color, or blood type. 

Fun Fact: The term 'gene' comes from the Greek word 'genos', meaning 'origin' or 'birth'. 

 

 

 

 

 

 

 

 

 



Lesson 8 

Mendelian Genetics 

 

 
 
 
Gregor Mendel, known as the Father of Genetics, discovered the basic principles of heredity 
through experiments on pea plants.Mendel’s Three Laws:1. Law of Dominance: Some traits 
mask others (dominant vs. recessive).2. Law of Segregation: Each organism has two alleles for 
each trait, which separate during reproduction.3. Law of Independent Assortment: Traits are 
inherited independently of one another. 
 
 
Example: When a pure tall (TT) pea plant is crossed with a pure short (tt) plant, all offspring are tall (Tt). 

 

 

 

 

 

 

 

 



 

Lesson 9 

Chromosomes and DNA Structure 
 

 

 

 
DNA (deoxyribonucleic acid) is the molecule that carries genetic information. It’s shaped like a double helix, 
made up of nucleotides that contain:- A sugar- A phosphate group- A nitrogen base (A, T, C, G) 

Chromosomes are long strands of DNA found in the nucleus. Humans have 46 chromosomes (23 pairs). 

Key Idea: DNA is the hereditary material in all living things. 

 

Fun Fact: If you stretched out all the DNA in one human cell, it would be about 2 meters long! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Lesson 10 

Punnett Squares and Probability 

 

 

 

 

 
A Punnett Square is a tool used to predict genetic outcomes. Each 
square shows a possible combination of alleles. 
 
Example: If one parent is Tt and the other is Tt, the Punnett Square 
shows:- 25% TT- 50% Tt- 25% This means 75% tall and 25% short. 

Key Idea: Punnett Squares help visualize inheritance probabilities. 

 

 

 

 

 

 

 



 

 

 

Review Questions 

1. Who is known as the Father of Genetics? 

2. Explain Mendel’s three laws of heredity. 

3. What is the structure and function of DNA? 

4. How many chromosomes do humans have? 

5. Draw a Punnett Square for Tt × Tt and show the possible 
genotypes. 

 

 
 

 

 

     Chapter Summary 
Genetics is the foundation of understanding inheritance. Mendel’s experiments helped scientists 
explain how traits are passed through genes in DNA. Chromosomes carry these genes, and tools 
like Punnett Squares allow us to predict how traits may appear in future generations.



 

Chapter 4 
 

      Evolution and Natural Selection 

 

 



Lesson 11 

What Is Evolution? 
 

 

 

 

 

 

 
Evolution is the process by which living organisms change over time. It explains how modern 
species developed from earlier forms of life through gradual changes in their genetic traits. 

Key Term: Evolution – The change in inherited traits in a population over generations. 

Fun Fact: Humans share about 98% of their DNA with chimpanzees! 

 

 

 

 

 

 

 



 

Lesson 12 

Charles Darwin and the Theory of Natural Selection 

 

 

 
Charles Darwin (1809–1882) proposed that species evolve through a process called natural 
selection. He observed variations among finches on the Galápagos Islands and concluded that 
organisms best suited to their environment survive and reproduce.Darwin’s Key Observations: 
1.More offspring are born than can survive. 

2. There is variation within species. 

3. Some variations are favorable for survival. 

4. Individuals with favorable traits are more likely to survive and reproduce (‘survival of the 
fittest’). 

Example: Giraffes with longer necks survived better during food shortages, passing on their genes for long necks. 

 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

Lesson 13 
 

    Evidence of Evolution 

 
Scientists use several types of evidence to support evolution:- Fossil Record: 
Shows how organisms have changed over time.- Comparative Anatomy: Similar 
structures (like limbs) indicate common ancestry.- Embryology: Early stages of 
development are similar across species.- Molecular Biology: DNA similarities 
show genetic relationships. 

 

 

 

 

 
 Fun Fact: Whales evolved from land-dwelling animals millions of years ago! 
 

 

 

 

 



 

 

 

 

Lesson 14 
Mechanisms of Evolution 

 

 

 

 
• Mutation: Random changes in DNA that introduce variation.• Gene Flow: Movement of genes 
between populations.• Genetic Drift: Random changes in allele frequency (especially in small 
populations).• Natural Selection: Traits that improve survival become more common. 

 

 

Key Idea: Natural selection acts on existing variation—it does not create new traits instantly. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Review Questions 

1. Define evolution in your own words. 

2. Who proposed the theory of natural selection? 

3. What are the four main principles of Darwin’s theory? 

4. List and explain three types of evidence for evolution. 

5. Describe how natural selection works using an example. 

 

 

 

 

Chapter Summary 

 

Evolution explains the diversity of life on Earth. Through natural selection, species adapt to their 
environment over time. Evidence from fossils, anatomy, and genetics supports this process. 
Understanding evolution helps us appreciate the interconnectedness of all living organisms.



Chapter 5 

      Human Anatomy and Physiology 
 

 
 

 
 
 
 

   Lesson 15 



Introduction 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Human anatomy is the study of the structure of the human body, while physiology 
is the study of its functions. Together, they explain how the body’s organs and 
systems work to keep us alive and healthy. 
 

Key Term: Anatomy – Structure of body 

parts. 

 Key Term: Physiology – Function of body 

parts. 

 

Fun Fact: The average adult body contains 206 bones and over 600 muscles! 

 

 

 

 

 

 



 

 

Lesson 16 

Major Organ Systems and Their Functions 

 

 

1. Skeletal System – Supports and protects the body, produces blood cells, and helps in 

movement. 

2. Muscular System – Responsible for body movement and heat production. 

3. Digestive System – Breaks down food into nutrients for energy.4.  

Respiratory System – Exchanges oxygen and carbon dioxide. 

5. Circulatory System – Transports nutrients, gases, and wastes through blood. 

6. Nervous System – Controls body functions and processes information. 

7. Endocrine System – Produces hormones to regulate body activities. 

8. Excretory System – Removes waste from the body 

.9. Reproductive System – Enables reproduction and continuation of species.10. Immune System 

– Defends against diseases and infections. 

Key Idea: All systems work together to maintain homeostasis, or internal balance. 

      Fun Fact: Your heart beats around 100,000 times a day!



 

 

 

Review Questions 

1. Define anatomy and physiology. 

2. List five major organ systems and describe their main functions. 

3. What is the role of the circulatory system? 

4. How do the skeletal and muscular systems work together? 

5. Explain the meaning of homeostasis. 

 

 

Chapter Summary 

The human body is made up of multiple organ systems that work in harmony. Anatomy focuses 
on structure, while physiology explains function. Together, these systems maintain balance and 
allow the body to grow, move, and respond to its environment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 6 

 
Plant Biology



 

 

    Lesson 17 

Introduction 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Plant biology (botany) is the branch of biology that studies plants, including their 
structure, growth, reproduction, and role in ecosystems. Plants are essential for life 
on Earth because they produce oxygen and serve as the foundation of most food 
chains. 

Key Term: Botany – The scientific study of plants. 

Key Term: Photosynthesis – The process by which plants use sunlight to make 

food. Fun Fact: There are over 390,000 known species of plants on Earth! 

 

 
 



 
 

Lesson 18 

Photosynthesis Process 

 
 

Photosynthesis occurs mainly in the chloroplasts of plant cells. During this process, plants 
convert sunlight, water (H₂O), and carbon dioxide (CO₂) into glucose (sugar) and oxygen (O₂). 

Chemical Equation:6CO₂ + 6H₂O + light → C₆H₁₂O₆ + 6O₂ 

Main Stages:1. Light-dependent reactions – Occur in the thylakoid membranes and produce 
ATP and oxygen.2. Light-independent reactions (Calvin Cycle) – Occur in the stroma, using 
ATP to produce glucose. 

Key Idea: Photosynthesis provides energy for almost all living organisms. 

Fun Fact: Only about 1% of the sunlight that hits a leaf is used for photosynthesis!



Lesson 19 

Plant Reproduction 

 

Plants reproduce in two main ways: 

1. Asexual Reproduction – Involves one parent plant. Offspring are genetically 
identical. Examples include runners in strawberries and bulbs in onions. 

2. Sexual Reproduction – Involves male and female gametes (pollen and ovules). Occurs in the 
flower of flowering plants. The stamen produces pollen, and the pistil contains the ovary. 
Fertilization occurs when pollen reaches the ovule, forming a seed. 

Example: The bright colors and scents of flowers attract pollinators like bees and butterflies 

 

 

 

 

 

 

 

 

 

 

 



 

 

Review Questions 

1. Define botany and photosynthesis. 

2. Write the chemical equation for photosynthesis. 

3. Explain the difference between light-dependent and light-independent 
reactions. 

4. Compare asexual and sexual reproduction in plants. 

5. Why are pollinators important for plant reproduction? 

 

Chapter Summary 

Plant biology focuses on understanding how plants grow, reproduce, and sustain life on Earth. 
Through photosynthesis, plants produce the oxygen and food necessary for all living beings. 
Their reproductive strategies ensure the survival and diversity of plant species worldwide. 

 

 

 

 

 

 
 
 
 
 
 

 



Chapter 7 
      Ecology and Environmental Biology



 

    Lesson 20 

Introduction 

 

Ecology is the branch of biology that studies how living organisms interact with each other and 
with their environment. Environmental biology focuses on how human activities affect natural 
ecosystems. 

Key Terms: 

• Ecology – The study of relationships between organisms and their environment 

• .Ecosystem – A community of living organisms interacting with non-living elements (like water, air, and soil). 

• Habitat – The natural environment where an organism lives. 

 

 

 Fun Fact: A single handful of soil can contain more microorganisms than there are people on 
Earth! 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

Lesson 21 

Ecosystems and Biomes 
 

 

 

 

 

 

 

 
Ecosystem Components:1. Biotic (Living) Factors – Plants, animals, fungi, bacteria.2. Abiotic (Non-
living) Factors – Sunlight, temperature, water, air, minerals. 

Types of Biomes:• Tropical Rainforest – Hot and wet, rich biodiversity.• Desert – Very dry, 
extreme temperatures, cactus adaptations.• Grassland – Open areas dominated by grasses.• Taiga 
(Boreal Forest) – Cold with evergreen trees.• Tundra – Frozen soil (permafrost), very short 
growing season. 

 
Key Idea: Each biome supports life adapted to its specific climate and resources.

 
 



Fun Fact: Rainforests cover only 6% of Earth’s surface but contain about half of all species! 

 

Lesson 22 

Food Chains and Food Webs 

 

 

 

 

 
Energy flows through ecosystems in the form of food relationships.Food Chain Example:  
→ Grass → Grasshopper → Frog → Snake → EagleLevels: 
1. Producers (Plants) – Convert sunlight into energy. 
2. Consumers – Eat plants or other animals (primary, secondary, tertiary). 
3. Decomposers – Break down dead material (e.g., fungi, bacteria). 

Key Idea: In a food web, many food chains are interconnected, making ecosystems more stable.



 
 

 

 

 

Fun Fact: Only about 10% of energy is transferred from one level of the food chain to the next! 

 

 

 

 



 

Lesson 23 

Human Impact on the Environment 

Humans affect ecosystems through:• Deforestation – Removing forests for agriculture or 
development.• Pollution – Air, water, and soil contamination.• Climate Change – Increasing 
global temperatures due to greenhouse gases.• Habitat Loss – Destroying areas where wildlife 
lives. 

Example: Plastic pollution in oceans harms marine animals like turtles and fish. 

 

Key Idea: Sustainable development helps balance human needs with environmental protection. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Review Questions 

1. Define ecology and ecosystem 

.2. What are the main differences between biotic and abiotic factors? 

3. Describe the flow of energy in a food chain. 

4. List three major types of biomes. 

5. How do human activities impact ecosystems? 

 

 

 

Chapter Summary 

Ecology studies how living organisms interact with one another and their surroundings. 

Ecosystems consist of both living and non-living components that work together in balance. 

Human activities, if not managed wisely, can disturb this balance  but conservation and 

sustainable actions can protect our planet’s biodiversity.



Chapter 8 

     Biotechnology 
 

 

 

 



Lesson 24 

Introduction 

 

Biotechnology is the use of living organisms or their systems to develop useful products and 
technologies that improve our lives. It combines biology with technology to address challenges 
in medicine, agriculture, and environmental conservation. 

 

 

Key Terms: 

• Biotechnology – The application of biological systems or organisms to create or modify 

products 

.•          Genetic Engineering – The deliberate modification of an organism’s genetic material 

using biotechnology. 

•           DNA Recombinant Technology – A method of joining together DNA molecules from 

different sources. 

•          Cloning – Producing genetically identical copies of cells or organisms. 

•         Genome – The complete set of genetic material in an organism. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Lesson 25 

Historical Background 

Although biotechnology might seem modern, humans have been using it for thousands of 
years. Ancient people used yeast for bread, fermentation for wine, and bacteria for yogurt. 
Modern biotechnology began in the 20th century with the discovery of DNA and genetic 
manipulation techniques. 

Key Milestones:• 1953 – Discovery of DNA structure by Watson and Crick.• 1973 – First 
recombinant DNA experiment performed.• 1983 – Polymerase Chain Reaction (PCR) developed, 
revolutionizing DNA research.• 2003 – Completion of the Human Genome Project. 

 

 

 

 

 

 

 

 

 

 



 

 

 

Lesson 26 
 
 

 
 

 

Medical biotechnology focuses on using biological systems to diagnose and treat diseases. For 

example, genetic engineering allows scientists to produce insulin for diabetic patients using 

bacteria instead of animals. 

Common Applications: 

• Production of insulin, vaccines, and hormones using genetically modified bacteria. 

• Gene Therapy – Correcting defective genes to treat genetic disorders 

.• DNA Fingerprinting – Identifying individuals using their unique genetic code. 

• Personalized Medicine – Designing drugs tailored to an individual's genetic makeup. 

Example: The COVID-19 mRNA vaccines are products of biotechnology, using genetic information to 
train the immune system safely.



 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 



 

    Lesson 27 

Applications in Agriculture 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Agricultural biotechnology enhances crop yield, resistance to pests, and tolerance to  
environmental stress. Scientists modify plant genes to produce genetically modified 

       organisms (GMOs) that can grow faster and survive harsher conditions. 

Examples: 

• Bt Cotton – Contains genes from bacteria that make it resistant to insects. 

• Golden Rice – Engineered to produce vitamin A, helping reduce deficiency in 
developing countries. 

• Drought-resistant crops developed to survive in dry regions. 

Key Idea: Agricultural biotechnology improves food security and sustainability



 

 

 

 

 

 

 

 

 

 

 



Lesson 28 

Environmental Biotechnology 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 

 

 

 

Environmental biotechnology uses microorganisms to clean up pollutants and reduce 
waste. This process, called bioremediation, helps restore contaminated 
environments. 

Examples:• Using bacteria to break down oil spills in oceans.• Employing fungi to 
remove heavy metals from soil.• Creating biodegradable plastics to reduce pollution. 

Fun Fact: Some bacteria can ‘eat’ oil or toxic chemicals, turning them into harmless substances! 

 

 



 

Lesson 29 

Ethical and Safety Issues 

 

With the great power of biotechnology comes responsibility. Ethical concerns arise over cloning, 
genetic privacy, and GMOs. Scientists must ensure that biotechnology is used safely and 
ethically. 

 

 

Major Concerns: 

 

• Genetic modification of humans or animals. 

 

• Possible ecological effects of GMOs 

 

.• Bioethics – The moral implications of biotechnology applications. 

 

Key Idea: Responsible biotechnology must balance innovation with ethical consideration



 

 

Review Questions 

1. Define biotechnology and give two examples of its applications. 

2. How is DNA recombinant technology used in medicine? 

3. Describe three ways biotechnology benefits agriculture. 

4. Explain what bioremediation is and why it’s important. 

5. Discuss one ethical concern associated with biotechnology. 

6. What are GMOs, and how are they created? 

7. How did the discovery of DNA contribute to modern biotechnology? 

 

 

 

       Career Connections 

Biotechnology offers exciting career opportunities across various fields: 

• Genetic Engineer – Designs and modifies DNA for research or product development. 

• Biomedical Scientist – Develops new medical treatments and vaccines. 

• Agricultural Biotechnologist – Improves crop yield and disease resistance. 

• Environmental Biotechnologist – Works on pollution control and sustainable technologies 

.• Bioinformatics Specialist – Uses computer tools to analyze biological data. 

 

Key Takeaway: Biotechnology careers combine science, technology, and innovation to make the world healthier 
and more sustainable. 

 

Chapter Summary 

Biotechnology merges biology and technology to improve health, agriculture, and the 
environment. Its applications—from genetic engineering to bioremediation—have revolutionized 
modern science. While it holds immense potential, ethical practices and safety are essential to 
ensure biotechnology benefits all life forms. 

 



 

Chapter 9 
     Microbiology 
 

 

 

 

 

 

     

 

 

 

 

 

 

 



 

  Lesson 30 

Introduction 

 
Microbiology is the study of microorganisms—tiny living things such as bacteria, viruses, fungi, 
protozoa, and algae. Although invisible to the naked eye, they play crucial roles in our 
environment, health, and industries. Microorganisms can be both beneficial and harmful, 
influencing everything from disease and decay to food production and biotechnology. 

Key Terms: 

• Microorganism – A microscopic living organism, such as bacteria or fungi. 

• Pathogen – A microorganism that causes disease. 

• Antibiotic – A substance that kills or inhibits bacteria. 

• Fermentation – The process where microorganisms convert sugars into alcohol or acids. 

• Vaccine – A preparation that stimulates the immune system to fight infections. 

 

 

 

 

 



 

Lesson 31 

Bacteria 
 

 

 

 

 

 

 
Bacteria are single-celled prokaryotic organisms that lack a true nucleus. They can live in diverse 
environments—from soil and water to inside the human body. 

• Beneficial: Lactobacillus (used in yogurt), Rhizobium (fixes nitrogen in soil). 

• Harmful: Mycobacterium tuberculosis (causes tuberculosis), Salmonella (causes food 
poisoning).



Lesson 32 

Viruses 
 

 

 

 

 

 

 
Viruses are non-cellular infectious particles made of genetic material (DNA or RNA) surrounded 
by a protein coat. They cannot reproduce independently and must infect a host cell to multiply. 

• Beneficial: Bacteriophages (used in phage therapy to destroy harmful bacteria). 

• Harmful: HIV (causes AIDS), Influenza virus (causes flu), Coronavirus (causes COVID-19). 
 

 

 

 

 

 

 

 

  

 



 

   Lesson 33 
 

Fungi 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

Fungi are eukaryotic organisms that may be unicellular (yeasts) or multicellular 
(molds and mushrooms). They absorb nutrients from organic matter and are 
essential decomposers in ecosystems. 

• Beneficial: Penicillium (produces penicillin), Saccharomyces (used in baking and 

brewing). 

• Harmful: Candida (causes thrush), Aspergillus (causes respiratory diseases). 

 

 

 

 



 

 

Lesson 34 

Protozoa and Algae 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Protozoa are single-celled eukaryotes that often live in water and moist environments. Some 
cause diseases, while others help maintain ecological balance. 
 

• Example: Plasmodium (causes malaria), Amoeba (free-living protozoan). 

 

Algae are photosynthetic microorganisms found in aquatic environments. They produce oxygen 
and form the base of aquatic food chains. 

 

• Example: Chlorella (used in food supplements), Spirulina (used as a protein source). 

 

 

 

 

 

 



 

Lesson 35 

Applications of Microbiology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Microorganisms have numerous applications in daily life and industry: 

 

• Medicine – Production of antibiotics, vaccines, and vitamins. 

 

• Food Industry – Fermentation for bread, yogurt, and cheese. 
 

 

• Agriculture – Nitrogen fixation and composting by bacteria and fungi. 

 

• Environment – Bioremediation using microbes to clean pollutants. 

 

 



 

Lesson 36 

Ethical and Safety Considerations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 
 

While microbes have many benefits, they can also pose risks if misused or 
uncontrolled. Proper laboratory safety and ethical considerations are vital 
when studying or applying microbiological techniques.



Career Connections 

Microbiology offers diverse career paths in science and healthcare: 

• Medical Microbiologist – Studies microbes that cause diseases. 

• Industrial Microbiologist – Works on food production and fermentation processes. 

• Environmental Microbiologist – Examines microbes that clean the environment. 

• Virologist – Specializes in viruses and vaccine development. 

• Mycologist – Studies fungi and their applications in biotechnology. 
 

 

 

 

 

 

 

 

 

Review Questions 

1. Define microbiology and list five major groups of microorganisms. 

2. Describe the structure and role of bacteria in the environment. 

3. Why are viruses considered acellular? 

4. Give examples of beneficial and harmful fungi. 

5. How do protozoa and algae contribute to ecosystems? 

6. What are some industrial uses of microorganisms? 

7. Explain why ethical precautions are important in microbiological research. 

 

 

Chapter Summary 

Microbiology explores organisms invisible to the naked eye—bacteria, viruses, fungi, 
protozoa, and algae. These microorganisms are essential for life on Earth, contributing to 
health, agriculture, and industry. While some microbes cause diseases, many others benefit 
humans by producing medicines, food, and clean environments. Studying microbiology 
not only enhances scientific understanding but also opens doors to rewarding careers. 
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    Conservation Biology



 

  Conservation Biology 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Introduction 

Conservation biology is the scientific study of protecting Earth’s biodiversity. It focuses on understanding, 
preserving, and restoring ecosystems, species, and genetic diversity. Conservation biologists aim to prevent 
extinction, maintain natural habitats, and ensure that natural resources are used sustainably for future generations. 

 

 

 

Key Terms: 

• Biodiversity – The variety of all life forms on Earth, including species, genes, and ecosystems. 

• Conservation – The protection and management of biodiversity and natural resources. 

• Endangered Species – Species that are at risk of extinction. 

• Habitat – The natural environment where an organism lives. 

• Sustainable Development – Meeting current needs without compromising the ability of future generations 
to meet theirs.
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Importance of Conservation 
 

 

 

 

 
Conservation is essential to maintain ecological balance, ensure survival of species, and support 
human well-being. Healthy ecosystems provide clean air, water, food, medicine, and raw 
materials. They also regulate the climate and recycle nutrients. 

Key Reasons for Conservation: 

• Ethical – All species have the right to exist. 

• Ecological – Biodiversity ensures stability and resilience of ecosystems. 

• Economic – Many industries depend on natural resources such as timber, fish, and medicine. 

• Aesthetic – Natural beauty enriches human life and supports tourism.
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Threats to Biodiversity 

 

Human activities have accelerated the loss of biodiversity. Major threats include: 

 

• Habitat Destruction – Deforestation, urbanization, and agriculture reduce natural habitats. 

 

• Pollution – Chemicals, plastics, and waste harm soil, water, and air quality. 

 

 

• Climate Change – Alters habitats and causes species migration or extinction. 

 

• Overexploitation – Excessive hunting, fishing, and logging deplete species populations. 

 

 

• Invasive Species – Non-native species disrupt local ecosystems. 
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Conservation Methods 

 

 

Conservation strategies are classified into two main types: in-situ and ex-situ conservation. 

• In-situ Conservation – Protecting species in their natural habitats (e.g., national parks, 
wildlife sanctuaries). 

• Ex-situ Conservation – Conserving species outside their habitats (e.g., zoos, botanical 
gardens, seed banks). 

Sustainable management of forests, water, and soil also plays a key role in protecting biodiversity. 
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Role of Humans and Sustainable Development 

Humans play a crucial role in conservation by making responsible choices. Practicing sustainable 
agriculture, reducing waste, recycling materials, and supporting conservation organizations help 
protect biodiversity. Education and awareness programs encourage communities to value and 
conserve nature. 

 



 

 

 
Activity Box 

Activity 1: Visit a local park or rese and identify three examples of  

      biodiversity conservation. 

Activity 2: Research one endanger species and describe its conservation efforts 

 

. 

Activity 3: Create a poster promot sustainable lifestyle practices.



 

Review Questions 

1. Define conservation biology and explain its main objectives. 

2. List and explain three major threats to biodiversity. 

3. What is the difference between in-situ and ex-situ conservation? 

4. Why is sustainable development important for conservation? 

5. Describe the role of humans in biodiversity conservation. 

6. Give examples of successful conservation programs in your country. 

7. Explain how biodiversity contributes to ecosystem stability. 

 

 

 

 

 

 

Chapter Summary 

Conservation biology aims to preserve life on Earth by protecting species, habitats, and 
ecosystems. Human actions such as deforestation, pollution, and overexploitation threaten 
biodiversity, but with proper management and awareness, these effects can be reduced. Through 
both in-situ and ex-situ conservation, we can ensure a sustainable future where humans and 
nature coexist harmoniously. 

 

 

Career Connections 

Conservation biology offers meaningful careers that focus on protecting nature and wildlife: 

• Conservation Biologist – Studies ecosystems and develops protection strategies. 

 

• Wildlife Ecologist – Manages wildlife populations and natural habitats. 

• Environmental Educator – Teaches communities about conservation and 
sustainability. 

• Park Ranger – Protects wildlife reserves and enforces conservation laws. 

• Environmental Policy Analyst – Develops government policies for sustainable 
resource use. 

 

 

 



 

 

Chapter 11 

 

Diseases 
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Influenza (Flu) 

 

Influenza, commonly known as the flu, is a contagious respiratory illness caused by influenza 

viruses. It can lead to mild to severe illness and, in some cases, can result in death. The flu virus 

primarily spreads through droplets made when people with the flu cough, sneeze, or talk. 

 

Examples: 

• Seasonal Flu: Occurs annually, typically in colder months. 



 
• Pandemic Flu: Occurs when a new influenza virus emerges to infect humans, such as the H1N1 pandemic 
in 2009. 

 

Fun Facts: 

• The flu virus can mutate quickly, which is why new vaccines are developed each year. 

• The 1918 flu pandemic, known as the "Spanish Flu," infected about one-third of the 

world's population and resulted in an estimated 50 million deaths. 
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Malaria 

 

Malaria is a life-threatening disease caused by parasites that are transmitted to humans through 
the bites of infected female Anopheles mosquitoes. Symptoms include fever, chills, and flu-like 
illness. If not treated promptly, malaria can lead to severe complications and death. 

 

 



Examples: 

• Plasmodium falciparum: The most severe form of malaria, prevalent in Africa. 

• Plasmodium vivax: Causes milder symptoms but can remain dormant in the liver. 
 

 

Fun Facts: 

• Malaria is not caused by the mosquito itself but by the parasites it carries. 

• There are over 200 million cases of malaria reported each year, primarily in 
tropical and subtropical regions. 
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Tuberculosis (TB) 

 

Tuberculosis is an infectious disease caused by the bacterium Mycobacterium tuberculosis. It mainly 
affects the lungs but can also impact other parts of the body. TB spreads through the air when an 

infected person coughs or sneezes. 

 

 

 

Examples: 

• Latent TB Infection: The bacteria are present in the body but inactive, causing no symptoms. 

• Active TB Disease: The bacteria are active and cause symptoms such as persistent cough, 

weight loss, and night sweats. 



       Fun Facts: 

• TB is often referred to as the "white plague" because of its historical impact on populations. 

• Despite being preventable and treatable, TB remains one of the top infectious disease 
killers globally. 
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Diabetes 

 

Diabetes is a chronic health condition that occurs when the body cannot effectively regulate 
blood sugar (glucose) levels.  

There are two main types: 

 Type 1 diabetes, where the body does not 

produce insulin, and  

Type 2 diabetes, where the body does not use insulin properly. 



 

 

Examples: 

• Type 1 Diabetes: Often diagnosed in children and young adults; requires insulin injections. 

• Type 2 Diabetes: More common in adults; often linked to obesity and lifestyle factors. 
 

 

Fun Facts: 

• Diabetes is often called the "silent killer" because many people may not know they 
have it until complications arise. 

• Type 1 diabetes was once known as "juvenile diabetes" because it often develops in 
children but can occur at any age. 

. 
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HIV/AIDS 

 

HIV (Human Immunodeficiency Virus) attacks the immune system, specifically CD4 cells (T 

cells), making it difficult for the body to fight off infections. If left untreated, HIV can lead to 

AIDS (Acquired Immunodeficiency Syndrome), a condition where the immune system is 

severely damaged. 
 

 

Examples: 

• Acute HIV Infection: The first stage after infection where flu-like symptoms may appear. 

• Chronic HIV Infection: The second stage where the virus is still active but reproduces at low levels. 
 



 

Fun Facts: 

• With proper medical care, HIV can be controlled, and many people living with HIV can 

lead long and healthy lives. 

• The first case of AIDS was reported in the United States in 1981. 
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Cancer 

 
Cancer is not just one disease but a group of over 100 different diseases characterized by 

uncontrolled cell growth. Cancer cells can invade nearby tissues and spread to other parts of the 

body through the bloodstream and lymphatic system. 

 

 

Examples: 

• Breast Cancer: Affects breast tissue; one of the most common cancers among women. 

• Lung Cancer: Often linked to smoking; can affect both men and women. 
 

 

Fun Facts: 

• The term "cancer" comes from the Latin word "cancer," meaning "crab," due to the way 

tumors spread resembling a crab's legs extending from its body. 

• Advances in cancer treatment have significantly increased survival rates for many types of cancer. 
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Cystic Fibrosis 

 

Cystic fibrosis is a genetic disorder that affects the lungs and digestive system. It 
leads to thick mucus buildup that can clog airways and lead to respiratory infections, 
as well as obstructing 

pancreatic enzymes necessary for digestion. 

 

 

Examples: 

• Symptoms include persistent coughing, frequent lung infections, and difficulty gaining 

weight. 
 

 

Fun Facts: 

• Advances in treatment have significantly improved the life expectancy of individuals 
with cystic fibrosis, which is now over 40 years in many countries. 

• Cystic fibrosis is caused by mutations in the CFTR gene. 
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Alzheimer’s Disease 

 

Alzheimer’s disease is a progressive neurological disorder that causes brain cells to degenerate 
and die, leading to memory loss, cognitive decline, and changes in behavior. It is the most 
common 

cause of dementia among older adults. 

 

 

Examples: 

• Early symptoms include forgetting recent events or conversations; advanced stages may lead 
to difficulty recognizing loved ones. 

 

 

Fun Facts: 

• The exact cause of Alzheimer’s is still not fully understood, but age is the greatest risk factor. 

• Alzheimer’s affects approximately 6 million Americans aged 65 and older. 
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Ebola Virus Disease 

 

Ebola virus disease (EVD) is a severe and often fatal illness caused by Ebola viruses. It is 

transmitted to humans from wild animals and spreads through human-to-human transmission via 

bodily fluids. 

 

 

Examples: 

• Symptoms include fever, severe headache, muscle pain, weakness, diarrhea, vomiting, 

abdominal pain, and unexplained bleeding or bruising. 

 

 

Fun Facts: 

• Ebola was first identified in 1976 near the Ebola River in what is now the 

Democratic Republic of Congo. 

• Ebola has a high mortality rate, ranging from 25% to 90%, depending on 
the outbreak and virus strain. 
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Zika Virus 

 
Zika virus is primarily transmitted by Aedes mosquitoes. Although Zika infection usually causes mild 
symptoms, it became a global concern due to its association with birth defects when pregnant 

women are infected. 

 

 

Examples: 

• Symptoms include fever, rash, joint pain, and conjunctivitis (red eyes). 
 

           

Fun Facts: 

• Zika virus was first identified in Uganda in 1947. 

• Zika gained global attention during the 2015 outbreak in Brazil, where it was linked to 

microcephaly (birth defects) in babies born to infected mothers. 
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Activity Box 
 

🔹 Activity 1: Disease Classification 
Create a table and classify the diseases studied in this 
chapter into: 
 • Infectious diseases 
 • Non-infectious (chronic or genetic) diseases 
 
Write one example for each category. 
 

🔹 Activity 2: Disease Prevention Poster 
Design a poster showing how diseases can be prevented. 
Include: 
 • Hygiene practices 
 • Vaccination 
 • Healthy lifestyle choices 
 • Vector control (e.g., mosquitoes) 
 

🔹 Activity 3: Research Task 
Choose one disease from this chapter and research: 
 • Cause 
 • Mode of transmission (if any) 
 • Symptoms 
 • Prevention or treatment 
 
Present your findings to the class. 
 

🔹 Activity 4: Case Study Discussion 
Read a short case scenario provided by your teacher and 



 
 

   Review Questions 
 
 
 1. What is a disease? 
 2. Differentiate between infectious and non-infectious diseases. 
 3. Name two diseases caused by viruses and two caused by bacteria. 
 4. How is malaria transmitted, and how can it be prevented? 
 5. Explain the difference between Type 1 and Type 2 diabetes. 
 6. How does HIV affect the human immune system? 
 7. What is cancer, and how does it spread in the body? 
 8. Why is cystic fibrosis considered a genetic disorder? 
 9. List early symptoms of Alzheimer’s disease. 
 10. Why are diseases like Ebola and Zika considered global health concerns? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
  Chapter Summary 
 
 Diseases are conditions that disrupt the normal functioning of the body. They may be    
caused by pathogens such as viruses, bacteria, or parasites, or result from genetic, 
lifestyle, or environmental factors. In this chapter, students explored a range of diseases, 
including infectious diseases like influenza, malaria, tuberculosis, HIV/AIDS, Ebola, and 
Zika, as well as non-infectious diseases such as diabetes, cancer, cystic fibrosis, and 
Alzheimer’s disease. 
 
Understanding how diseases spread, their symptoms, and methods of prevention helps 
individuals make informed health choices and protect communities. Advances in 
medicine, vaccination, and public health have significantly reduced the impact of many 
diseases, highlighting the importance of scientific research and global cooperation in 
maintaining human health. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

End of Biology Book (Grades 10–12) 
 
 

Glossary of Key Terms (Essential Words) 

 

Biology – The scientific study of life and living organisms. 
Cell Theory – The principle that all living things are made of cells, and cells arise 
from pre-existing cells. 
Gene – A unit of heredity made of DNA that determines traits. 
DNA – Deoxyribonucleic acid; the molecule that carries genetic information. 
Heredity – The passing of traits from parents to offspring. 
Evolution – The gradual change in organisms over generations. 
Natural Selection – The process by which organisms with favorable traits survive 
and reproduce. 
Anatomy – The study of the structure of the human body. 
Physiology – The study of how body systems function. 
Photosynthesis – The process by which plants make food using sunlight. 
Ecosystem – A system formed by living organisms and their environment. 
Biotechnology – The use of living organisms to produce useful products. 
Microorganism – A microscopic living organism such as bacteria or fungi. 
Biodiversity – The variety of life on Earth. 
Conservation – The protection of natural resources and living organisms. 
Disease – A condition that disrupts normal body function. 
Pathogen – A microorganism that causes disease. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Laboratory Skills 
 
Throughout this biology course, students develop essential scientific skills connected to all chapters studied: 
 
• Observing biological structures accurately 
• Using microscopes and laboratory tools properly 
• Measuring and recording data correctly 
• Conducting experiments related to cells, genetics, and ecology 
• Drawing and labeling biological diagrams 
• Analyzing results and forming conclusions 
• Applying biological knowledge to real-world problems 
 
These skills strengthen understanding and prepare students for advanced scientific learning. 
 
 

Safety Rules 
 

To ensure safe learning during biological investigations, students must follow 
these rules: 
 
• Follow teacher instructions carefully 
• Wear protective equipment when required 
• Handle specimens and chemicals responsibly 
• Avoid direct contact with biological materials 
• Keep the laboratory clean and organized 
• Report accidents or spills immediately 
• Dispose of waste according to guidelines 
• Practice good hygiene after experiments 
 
Laboratory safety is essential for responsible scientific work. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Extra Learning Resources 
 

Students are encouraged to expand their knowledge beyond the 
textbook: 
 
Reading 
• Biology reference books 
• Scientific magazines and journals 
• Health and environmental publications 
 
Digital Learning 
• Educational biology websites 
• Virtual laboratories and simulations 
• Science documentaries and online lectures 
 
Career Exploration 
• Medicine and healthcare 
• Biotechnology and genetics 
• Environmental science and conservation 
• Microbiology and disease research 
• Education and scientific research 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Final Message 
 

This Biology book for Grades 10–12 brings together essential knowledge 
from cell biology, genetics, evolution, human systems, plants, ecology, 
biotechnology, microbiology, conservation, and diseases. It is designed 
to build scientific understanding, encourage curiosity, and prepare 
students for future studies and careers in science. 
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