
Chapter 1: The Microscope & The Cell 

  

Lesson 1: The Microscope: Parts and Functions 

   

Functions: 

 Eyepiece (Ocular Lens): Magnifies the image produced by the objective lens.  Typically 
magnifies 10x. 

 Objective Lenses: Magnify the specimen.  Common magnifications are 4x (scanning), 
10x (low power), 40x (high power), and sometimes 100x (oil immersion). 

Stage:  Supports the microscope slide. 

Stage Clips: Hold the microscope slide in place. 

Diaphragm: Controls the amount of light passing through the specimen, affecting 
contrast and brightness. 

Condenser: Focuses the light onto the specimen. 

Light Source: Provides illumination for viewing the specimen. 

Coarse Focus Knob:  Used for initial focusing of the specimen (larger adjustments). 

Fine Focus Knob: Used for fine-tuning the focus (smaller adjustments). 

Arm: Supports the eyepiece and objective lenses. 

Base: Provides a stable base for the microscope. 

Magnification Calculation: Total magnification = Ocular lens magnification x Objective 
lens magnification.  Example: If the ocular lens magnifies 10x and the objective lens is 
40x, the total magnification is 400x. 

 

Lesson 2: The Cell: The Basic Unit of Life 

 

 Cell Theory: 

1. All living organisms are composed of one or more cells. 

2. The cell is the basic unit of structure and organization in organisms. 



3. Cells arise from pre-existing cells. 

 

Types of Cells: 

Prokaryotic Cells: Lack a nucleus and other membrane-bound organelles.  Examples: 
Bacteria, Archaea. 

Eukaryotic Cells: Possess a nucleus and other membrane-bound organelles. Examples: 
Plants, animals, fungi, protists. 

 

  

1. Cell Membrane: The outer layer, like a skin, controlling what enters and exits the cell. 
It’s made of a double layer of fat molecules with protein channels for selective passage. 

2. Nucleus: The cell’s control center, containing DNA (the genetic instructions).  It’s 
surrounded by the nuclear membrane, a protective barrier with tiny holes (nuclear 
pores) that regulate the movement of molecules in and out. 

3. Cytoplasm: The jelly-like substance filling the cell, containing the organelles that 
perform the cell’s various functions. 

4. Chromosomes: These are made of DNA and proteins (histones).  They carry the 
genetic blueprint of an organism. 

5. Nucleolus: This is found in the nucleoplasm (the semi-fluid matrix inside the nucleus). 
It's the center for ribosomal assembly.  Ribosomes are made of proteins and RNA.  The 
nucleolus is essentially the ribosome factory of the cell. 

6.Cytoplasm: This is the largest part of the cell, a gel-like substance containing 
dissolved molecules and other cell structures (organelles). 

 7.Organelles: These are the structures within the cytoplasm that perform specific 
functions.  The text highlights: 

 8.Endoplasmic Reticulum (ER): A network of channels and sacs that transports 
materials. There are two types: 

 •Rough ER: Has ribosomes attached and is involved in protein synthesis. 

•Smooth ER: Lacks ribosomes and participates in lipid and steroid synthesis. 



9.Ribosomes: These are the sites of protein synthesis.  They can be found free in the 
cytoplasm or attached to the rough ER. 

10.Golgi Bodies: These package and modify proteins from the endoplasmic reticulum 
(ER) into vesicles (small sacs) for transport within or out of the cell.  The number of 
Golgi bodies varies greatly between cell types. 

11.Lysosomes: These contain digestive enzymes that break down complex chemicals, 
worn-out organelles, and recycle materials. 

12.Peroxisomes: These help detoxify harmful compounds by converting hydrogen 
peroxide into water and oxygen.  Liver and kidney cells are rich in peroxisomes. 

13.Mitochondria: These are the powerhouses of the cell, generating energy (ATP) 
through cellular respiration. The number of mitochondria varies depending on the cell’s 
energy needs; active cells like muscle cells have many more. 

14.Vacuoles: Membrane sacs present in plant and some animal cells. They store water, 
sugars, proteins, and pigments.  Plant cell vacuoles are larger and help maintain turgor 
pressure.  Some single-celled organisms have contractile vacuoles to regulate water 
balance. 

15.Cell Wall (for protection and covering):  A rigid outer layer found in plant cells. It 
maintains the cell’s shape and protects it from mechanical injury and invasion by 
microorganisms. 

16.Cell Junctions (for cell connections):  These connect adjacent cells.  The text 
mentions three types: 

- Primary cell wall: The main cell wall. 

- Secondary cell wall: A thicker, rigid layer inside the primary cell wall. 

- Middle lamella: A layer connecting cells in plants.  Animal cells have different types of 
junctions.  Tight junctions create a seal between cells; gap junctions allow 
communication.  

17.Plastids: Double membrane-bound organelles found only in plant cells and some 
protists.  They contain pigments: 

- Chloroplasts: Contain chlorophyll, enabling photosynthesis (sugar production). 

- Chromoplasts: Contain other pigments (like those that give fruits and flowers their 
colors). 

- Leucoplasts: Colorless plastids that store materials. 



18.Centrioles:  Rod-like structures composed of microtubules.  They are found in pairs 
at right angles to each other, close to the nucleus of animal cells.  They are responsible 
for spindle fiber formation during cell division. 

 

 

 

Chapter 2: Cellular Reproduction and Perpetuation of Organisms 

  

Lesson 1: Cellular Reproduction 

1.​ Cell Cycle:  You’ll learn about the stages of the cell cycle, which includes: 
2.​ Interphase:  The period of growth and preparation for cell division. 
3.​ Mitosis:  Nuclear division that produces two identical daughter cells. 
4.​ Cytokinesis:  Division of the cytoplasm to form two separate cells. 
5.​ Mitosis:  You’ll explore the phases of mitosis in detail: 
6.​ Prophase:  Chromosomes condense and become visible. 
7.​ Metaphase:  Chromosomes line up at the center of the cell. 
8.​ Anaphase:  Sister chromatids separate and move to opposite poles of the cell. 
9.​ Telophase:  Nuclear envelope reforms around the chromosomes, and the cell 

divides. 
●​ Importance of Mitosis:  You’ll learn how mitosis is essential for growth, repair, and 

asexual reproduction. 

  

 

Lesson 2: Perpetuation of Organisms 

●​ Meiosis:  You’ll learn about the process of meiosis, which produces 
gametes (sex cells) with half the number of chromosomes as the parent 
cell. 

●​ Crossing Over:  You’ll explore how crossing over during meiosis leads to 
genetic variation in offspring. 

●​ Phases of Meiosis:  You’ll learn about the stages of meiosis I and meiosis 
II. 

●​ Sexual Reproduction:  You’ll learn about the process of sexual 
reproduction, which involves the fusion of gametes to form a zygote. 



●​ Sexual Reproduction in Plants:  You’ll learn about the different stages of 
sexual reproduction in plants, including pollination, fertilization, and seed 
development. 

 

 

 

Chapter 3: Levels of Biological Organization and Energy Flow 

  

Lesson 1: Levels of Biological Organization 

  

●​ Hierarchy of Life:  You’ll learn about the different levels of organization in living 
systems, from atoms to ecosystems: 

●​ Atoms:  The basic building blocks of matter. 
●​ Molecules:  Two or more atoms bonded together. 
●​ Organelles:  Specialized structures within cells. 
●​ Cells:  The basic unit of life. 
●​ Tissues:  Groups of similar cells working together. 
●​ Organs:  Groups of tissues working together. 
●​ Organ Systems:  Groups of organs working together. 
●​ Organisms:  Individual living things. 
●​ Populations:  Groups of the same species living in the same area. 
●​ Communities:  Different populations living together. 
●​ Ecosystems:  All the living and nonliving things in an area. 
●​ Biosphere:  All the ecosystems on Earth. 

 

  

Lesson 2: Energy Flows in Ecosystems 

  

1.​ Producers:  Organisms that make their own food through photosynthesis (e.g., 
plants). 

2.​ Consumers:  Organisms that obtain energy by eating other organisms (e.g., 
animals). 



3.​ Decomposers:  Organisms that break down dead organisms and waste products 
(e.g., bacteria, fungi). 

4.​ Food Chains and Food Webs:  You’ll learn about the flow of energy through 
ecosystems, from producers to consumers to decomposers. 

5.​ Energy Pyramids:  You’ll learn about how energy is lost at each level of a food 
chain or food web. 

 

 

 

 

 

 

 

 


