
Life Is Cellular



Learning Objectives

 Explain the main points of the cell theory.

 Explain how microscopes work.

 Compare prokaryotic and eukaryotic cells.

Watch:  Amoeba Sisters Introduction to Cells

https://www.youtube.com/watch?v=8IlzKri08kk


The Discovery of the Cell

Anton van Leeuwenhoek was the first to observe living microorganisms.



The Cell Theory

• All living things are made up of cells.

• Cells are the basic units of structure and function in 

living things.

• New cells are produced from existing cells.



Cellular Structure and Function

Light Microscopes

Utilizes a series of 

glass lenses and 

visible light to 

magnify an image

Magnifies images 

up to 1,000 times 

the actual size
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Watch: Brain POP-Microscopes



Electron Microscopes

Cellular Structure and Function

Utilizes magnets to aim a beam of electrons at

a cell to produce 

an image

Magnifies 

images up to 

500,000 times 

the actual size

Cell Discovery and Theory
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Micrographs

A micrograph is a photo of an object seen through 

a microscope.

Light 

Microscope

Transmission Electron 

Microscope

Scanning Electron 

Microscope



Cell Size

Certain units of measurement are used for

tiny objects, such as cells. 



Watch:
Prokaryotes and Eukaryotes

https://www.youtube.com/watch?v=ruBAHiij4EA


Cell types: Prokaryotes and Eukaryotes

Nucleus Nucleus

Cell Membrane
Cell Membrane

Cell Membrane



Prokaryotic Cell

Small andSimple 

structure

Usually bacteria

Cellular Structure and Function

Contains a plasma 

membrane

Does not contain 

membrane-bound 

organelles
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Eukaryotic Cell

More complex 

structure

Cellular Structure and Function

Contains a plasma 

membrane

Contains membrane-

bound organelles

Cell Discovery and Theory
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Cell Structure



Learning Objectives

 Explain the role of the cell nucleus.

 Identify the cellular structures that make and transport 

proteins and other macromolecules.

 Distinguish the functions of vacuoles, lysosomes, and the 

cytoplasm.

 Compare the roles of chloroplasts and mitochondria.

 Describe the role of the cell membrane.



Create a Chart in your EOC NB

Cell Organelles

Structure Function Prokaryote Eukaryote-

Animal

Eukaryote-

Plant

Cell Control Nucleus

Organelles

that build 

proteins

Ribosomes

Endoplasmic

Reticulum

Golgi Apparatus

Organelles 

that store, 

clean up, 

and support

Vacuoles

Lysosomes

Cytoskeleton

Centrioles

Organelles

that capture 

and release 

energy

Mitochondria

Chloroplasts

Cellular

Boundaries

Cell Membrane

Cell Wall



Create a Chart in your EOC NB-Cell Organelles
Structure Function Prokaryote Eukaryote-

Animal

Eukaryote-

Plant

Cell Control Nucleus X X

Organelles

that build 

proteins

Ribosomes X X X

Endoplasmic

Reticulum
X X

Golgi Apparatus X X

Organelles 

that store, 

clean up, 

and support

Vacuoles/Vesicles X X X

Lysosomes X X (rare)

Cytoskeleton X X

Centrioles X

Organelles

that capture 

and release 

energy

Mitochondria X X

Chloroplasts X

Cellular

Boundaries

Cell Membrane X X X

Cell Wall X X



Exploring Cell Organelles



Nucleus

The nucleus controls most cell processes and contains DNA.

Animal Cell

Plant Cell



Organelles That Build Proteins

1. Proteins are 

assembled on 

ribosomes.

2. Some proteins 

complete their assembly 

on the rough 

endoplasmic reticulum.3. Proteins are 

carried to the Golgi 

apparatus in vesicles.



Organelles That Build Proteins

4. The Golgi apparatus 

sorts and packages 

proteins.

5. Vesicles are shipped 

to their final destination.



Making Proteins: Review

Nucleus

Rough 

endoplasmic 

reticulum Ribosome

Protein

Smooth 

endoplasmic 

reticulum

Cytoplasm

Cell membrane

Vesicle Golgi 

apparatus



Vacuoles, Vesicles, and Lysosomes 

Animal Cell

Plant Cell



Microtubules



Chloroplasts

Chloroplasts capture energy from 

sunlight and convert it into food that 

contains chemical energy.

Plant Cell



Cellular Boundaries

Cell Membranes

Cell Walls



Cell Membranes



Cellular Structure and Function

Structures and Organelles
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Cellular Structure and Function

Structures and Organelles
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Cilia

Short, numerous projections that look like hairs

Cellular Structure and Function

Flagella

 Longer and less numerous than cilia

Create movement with a whiplike motion

Structures and Organelles
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Cell Organelle Analogy: with your group, discuss andrecord answers in the chart

Part of Factory Organelle Function

Shipping/Receiving 

Department

Chief Executive Officer (CEO)

Factory floor

Assembly line (where workers 

do their work)

Workers in the assembly line

Finishing/packaging 

department

Maintenance crew

Support beams (walls, 

ceilings, floors)

Power plant



Part of Factory Organelle Function

Shipping/Receiving Department Plasma membrane Regulates what enters and leaves the cell; 

where cell makes contact with the external 

environment

Chief Executive Officer (CEO) Nucleus Controls all cell activity; determines what 

proteins will be made

Factory floor Cytoplasm Contains the organelles; site of most cell 

activity

Assembly line (where workers do their work) Endoplasmic Reticulum (ER) Where ribosomes do their work

Workers in the assembly line Ribosomes Build the proteins

Finishing/packaging department Golgi apparatus Prepares proteins for use or export

Maintenance crew Lysosomes Responsible for breaking down and 

absorbing materials taken in by the cell

Support beams (walls, ceilings, floors) Cytoskeleton Maintains cell shape

Power plant Mitochondria/chloroplasts Transforms one form of energy into another



Plasma Membrane

Thin, flexible boundary between the cell 

and its environment

The Plasma Membrane

Cellular Structure and Function

Allows nutrients into the cell

Allows waste to leave the cell
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Selective Permeability

Cellular Structure and Function

The plasma membrane controls the movement 

of substances into and out of the cell.

Plasma Membrane

Controls the amount of a 

substance entering the 

cell

Controls the amount of a 

substance leaving the 

cell

The Plasma Membrane
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The plasma membrane is composed of the 

phospholipid bilayer.

Cellular Structure and Function

A phospholipid molecule is composed of a 

glycerol backbone, two fatty acid chains, and 

a phosphate group.

The Plasma Membrane
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Fluid Mosaic Model

Cellular Structure and Function

The phospholipid 

bilayer allows other 

molecules to “float” 

in the membrane.

Other Components

Proteins

Cholesterol

Carbohydrates

The Plasma Membrane
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Proteins

Cellular Structure and Function

Transmit signals inside the cell

Act as a support structure

Provide pathways for substances to enter and 

leave

The Plasma Membrane
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Cholesterol

Cellular Structure and Function

Prevents fatty acid tails from sticking together

The Plasma Membrane
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Carbohydrates

Cellular Structure and Function

 Identify chemical signals

The Plasma Membrane
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Passive Transport

Movement of particles across the cell 

membrane without using energy

Cellular Transport

Cellular Structure and Function

Three Modes of Passive Transport

Diffusion 

Facilitated Diffusion 

Osmosis

Section 4



Diffusion

Movement of particles from an area of high 

concentration to an area of lower concentration

Cellular Structure and Function

Cellular Transport

Section 4



Diffusion is controlled by

Cellular Structure and Function

Temperature 

Pressure

Concentration

Dynamic Equilibrium

Reached when diffusion of material into the 

cell equals diffusion of material out of the cell

Molecules continue to move, but the overall 

concentration remains the same.

Cellular Transport

Section 4



Diffusion in a Cell

Cellular Structure and Function

Cellular Transport

Section 4



Facilitated Diffusion

Cellular Structure and Function

Movement of materials across the plasma 

membrane using proteins

Cellular Transport

Section 4



Cellular Structure and Function

Carrier ProteinsChannel Proteins

Cellular Transport
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Osmosis

Cellular Structure and Function

Diffusion of water across a selectively 

permeable membrane

Three Types of Solutions

 Isotonic 

Hypotonic 

Hypertonic

Cellular Transport
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Plant Cell

Isotonic Solution

Cellular Structure and Function

Water and dissolved substances diffuse into 

and out of the cell at the same rate.

Cellular Transport
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Hypotonic Solution

Cellular Structure and Function

Solute concentration is higher inside the cell.

Water diffuses into the cell.

Cellular Transport

Section 4

Plant Cell



Hypertonic Solution

Cellular Structure and Function

Solute concentration is higher outside the cell.

Water diffuses out of the cell.

Cellular Transport

Section 4

Plant Cell



Active Transport

Cellular Structure and Function

Movement of particles across the cell 

membrane using energy

Active Transport Using Carrier Proteins

Cellular Transport
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Types of Active Transport Pumps

Cellular Structure and Function

Na+/K+ ATPase pump

Moves three Na+ ions out of the cell and 

two K+ ions into the cell 

Cellular Transport
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Cellular Structure and FunctionSection 4

Animation/Na-K pump.swf


Cellular Structure and Function

Endocytosis

Process by which the 

cell surrounds and takes 

particles into the cell

Exocytosis

Secretion of material out 

of the plasma membrane

Cellular Transport
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