Cell Structure & Organelles Notes
· Important Scientists

· Robert Hooke – Inventor of first microscope

__________________________________________________________________________________________________________

· Anton von Leeuwenhoek -  ________________________________

_____________________________________________________

_____________________________________________________

· Cell Theory

· 1.___________________________________________________

· 2.___________________________________________________      _____________________________________________________

· 3.___________________________________________________

· Types of Cells

· Prokaryotic:___________________________________________
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Example - _______________________

· Eukaryotic:_________________________________________________________________________________________________

· Examples - _______________________________________
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· Cell Specialization
· _______________________________________________

· Example – Nerve cells are long and thin to transmit messages 
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Example – Red blood cells are small and rounded to travel easily through veins
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· Structures in ALL cells

· __________________________ - forms the barrier to separate inside of the cell from the outside environment and ____________

_____________________________________________________

· __________________________ - the filling of the cell, mostly water

· __________ - molecule with directions to control the cell

· ____________________ - organelle that ___________________;  site of protein synthesis

· Cell Membrane (aka Plasma Membrane)

· Phospholipid Bilayer with embedded proteins

· Cell Membrane is ____________________________________ - it regulates what enters and leaves the cell

· Can ___________________ what enters and leaves

· Cell Organelles – “Little Organs” (In eukaryotic cells)

· Nucleus - _____________________________________________

· ___________________ - ________________________

· Folded inner membrane gives __________________________

_________________ for making ATP

· Vacuole - _____________________________________________
· _______________________________________________

· _______________________________________________

· Organelles found in PLANT cells ONLY!

· Chloroplast - ____________________________

· Has stacks of membranes for _________________________

_________________________ for reaction to happen

· Cell Wall – rigid structure made of cellulose to support plant cells

· Organelle found in ANIMAL cell ONLY!

· Centriole - _______________________________________

Prokaryotic Cell
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Goal 1.1.1 - Practice EOC Questions

1. While observing an Elodea plant cell through a microscope, a student noticed some small, moving green disks. These organelles were most likely which of the following?

A. Chloroplasts       b. leucoplasts         c. mitochondria         d. ribosomes

2. Which of the following statements about plant and animal cells is true?

A. Plant cells have a nucleus and a cell wall; animal cells do not have either of these structures.

B. Plant cells have a cell wall and chloroplasts; animal cells do not have either of these structures.

C. Plant cells have a cell wall and a cell membrane; animal cells have a cell wall but not a cell membrane.

D. Plant cells have chloroplasts and mitochondria; animal cells have chloroplasts but do not have mitochondria.
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Use the picture to answer questions 3-4.
3. In the picture of a eukaryotic cell, which label indicates the part of the cell that contains the cell's chromosomes? 

a. 1        b.  2        c.   3         d.   4 
3. In the picture of the cell, which label indicates the part of the cell that accomplishes respiration?  

A. 1       b.    2       c.   3       d.   4
4. What is the function of a cell’s selectively permeable membrane?

A. To regulate energy production in the cell

B. To keep mitochondria from using nuclear material

C. To maintain a constant lipid-protein ratio in the cell

D. To control materials entering and leaving the cell

5. A certain disease shrinks ribosomes in cells, what function would be most directly affected?

A. Intake of water        b. protein synthesis         c. production of ATP        d. storage of lipids

6. Human sperm cells must move rapidly, often against gravity, in order to reach the egg before they die.  Based on this information, which organelle would be more abundant in a sperm cell than a skin cell?

A. Chloroplast            b. ribosome               c. mitochondrion           d. nucleus
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8. What will most likely be the result if all of the mitochondria are removed from a plant cell?

A. It will be unable to carry out respiration.                 

B. It will lose water through osmosis.

C. It will break down the ribosomes in the cell.          

D. It will be unable to photosynthesize.

9. This diagram shows a plant cell. Which structure is found in a plant cell but is absent in an animal cell?   

 
A. 1    B. 2     C. 3     D. 4

The Cell Membrane & Homeostasis

· _______________________________ - The ability to maintain a _________________ internal environment in a changing atmosphere
· Cells maintain concentrations of
· Water

Glucose

Nutrients
· Wastes

Salts



· Cells maintain homeostasis because of the ________________________________!!
· ________________________________________________________________________________________________________________________________________
· Cell Membrane
· ______________________________:  only ________ things can cross the membrane
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· Phospholipid Bilayer
· ___________________________________:  Allows molecules to _____________ around along the lipid bilayer 
· ____________________________________ and _______________________ are embedded (enclosed) in the layer
· Each part of the membrane has a specific job
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A – _______________________________________ – form the majority of the membrane
B – ________________________ – “water-loving” - allows polar molecules into/out of the cell
C – ________________________ – “water-hating” – allows non-polar molecules into/out of cell
D – ________________________________ – receive messages (hormones) 
· MUST fit just like an enzyme
E – __________________________ – allows water into/out of the cell
F – _________________________________ – allows ions into/out of the cell
G – ________________________________ – cell recognition 


“name tag”
· Movement – Transport
· ALL things want to be in ____________________________ – ________________

__________________________________________
· Particles move in response to a ________________________________________
· Types of Transport
· Two categories of transport:  __________________________________________
· _____________________________________:  movement of a substance from an area of ______________ concentration to an area of ___________ concentration
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Uses __________ energy!!

· How do we flow?
_____________________ 
· Diffusion
· ________________________________:  
___________________________ move from
____________ to __________ concentration 
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· This ____________________ require energy because you are going ___________  the concentration gradient.

· Like skating down a hill…you don’t have to do any work…it just happens

· How do we flow?  __________________________________
· Facilitated Diffusion
· Facilitated Diffusion (facilitate = ______________):  Diffusion of PARTICLES with the help of a _________________________________________
· [image: image43.jpg]


Moves from HIGH to LOW concentration
· Does this need energy?
   _______
· Help can be a protein channel 
(the particles just move through) or a 
carrier protein (it changes shape to 
allow particles to fit through 
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Osmosis
· Osmosis:  The diffusion of ______________ from ___________ to ___________ concentration
· Does __________ need energy
· How do we flow?
______________________
· Dynamic Equilibrium
· [image: image45.jpg]eveprece

o

TR
stace 1000x
conTRoLS osbeeTive
mecnanzcaL
TR
connse
L RIS DIAPHRAGH
nE rocus ILLUMINATOR



Passive transport results in _________________
____________________________:  when the 
  



gradient is _________________________________
· Movement still continues but there is NO CHANGE
 


in concentrations
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Practice Problems

1.  Draw what this beaker would look like after 
it has reached DYNAMIC EQUILIBRIUM

Did this movement need energy?
______
Why or why not?
What is this kind of transport called?

2.  What is happening in this picture?

Does this need energy?  _________
Why or why not?
What is this type of transport called?


· Active Transport
· Active Transport:  a substance can move across the cell membrane ____________ the concentration gradient with the help of a ____________
· _______________ to ________________ concentration
· Needs a ______________________ ‘pump’
· Needs ______________________________________
· This ________________require energy because you are 
going __________________ the concentration gradient.
· Like skating up a hill…it can happen…you just have to do 
some work
· From ____________________________…you must TRY 

· Hypo, Hyper, Iso?
· Hypo = __________


· Hyper = _________


· Iso = ____________
· Hypotonic Solution = LOW particles – HIGH water
· Hypertonic Solution = HIGH particles – LOW water
· Isotonic Solution = EQUAL particle – EQUAL water 
· The _______________________ is moving…
· How do we flow?  ____________________________________!!
· Practice Problem

· What will happen to this ‘cell’ when it is placed in the 3 beakers shown below? 
· DRAW what the cell would look like in EACH beaker

Cell Communication Notes

· Cells must communicate with each other in order to _______________________________.

· The signal usually causes a change in the __________________________________.

· Neurons (nerve cells) must stimulate muscle cells
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· Brain cells must signal liver cells to release stored sugar

· There can be only ____________ target cell or ______________ target cells…depending on the signal
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· Type of communication _________________________________________ between the cell sending the message and the ____________________________________________.

· 1.  ____________________________________ Communication

· A.  Some cells are _____________________________________________ to each other at ___________________________.  This allows one cell to send a chemical or electrical message ______________________________________ ________________________________________.
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· Ex.  One heart cell uses and electrical impulse to stimulate neighboring heart cell to contract

· Some cells are separated by a very short distance called a ___________________.  These cells (______________________________________) release a chemical message into the synapse and the other cell receives the message using __________________________________________.

· The message is called a _____________________________________.
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· Ex.  Pain receptor nerve cell sends message to spinal cord nerve causing reflex reaction

· ____________________________________________ Communication

· Some cells are so far away they must use a _________________________________ such as the _________________________.  Most often __________________ are used in this type of communication.
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· Ex.  A hormone released from the brain stimulates uterine muscle contractions during child birth.

· How does the hormone find the CORRECT target cell?

· Why doesn’t it connect with the first cell it comes in contact with?

· The hormone and the receptor must ____________________________________!!
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· When long-distance communication is used, the ______________________________ _____________________________________ so that only the target cell will receive the signal.  This involves the shape of the hormone and the shape of cell membrane proteins.
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· REVIEW
· Types of cell communication
· 1.  __________________________________-cells side by side and touching

· 2. __________________________________- cells separated by a small _______________________ - uses _______________________________

· 3.  __________________________________ - cells far apart – uses __________________________ in the ____________________________


        Cell Organization Hierarchy
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The Compound Light Microscope

1. Has two lenses – _________________ (eyepiece) 
  and _______________________ 
2. In order to be viewed, specimen must be ________
 (so the light may shine through the specimen) and 
placed on a ________________.
3. Specimen may be _____________________ 
to better see structures 
  Limitations of microscopes

1.  Magnification is limited by the strength of the lens.
Calculating magnification: 
________________________________________ 
Example: 

Ocular (10x) x objective (40x) = ___________  
2.  As magnification increases ________________ 
(sharpness) decreases, so does Field of vision 
Field of Vision

As you___________________________________, you _________________________ of the specimen, but you see _________________________________________.  This is called a reduction in the ________________________________________. 


Upside Down & Backwards?!?
The letter "e" is upside down because images under a compound microscope are always ___________________and _____________________. So when you go to move something to the __________________, it will be moving to the _____________. When you go to move something _________, it will move ______________. It’s the internal workings of the microscope (lens and mirror) that do this. 

Total Magnification Practice

	Ocular
	Objective
	Total Magnification

	10X
	4X
	

	15X
	10X
	

	5X
	12X
	

	10X
	10X
	

	10X
	40X
	

	20X
	10X
	

	10X
	15X
	

	4X
	15X
	

	15X
	40X
	

	20X
	40X
	



Photosynthesis Notes

· Energy

· There is only 1 source of energy for all of the living things on this planet…the _________!
· Unfortunately as humans we __________________ harvest this energy directly!


· Luckily for us _______________ do that job for us!
· Photosynthesis

· Plants absorb the light from the Sun and turn it into _______________________ and _____________________________ for us
· This process is called ___________________________________!
· This happens in the _____________________________ (organelle) in the plant cell.
· Do animal cells have chloroplasts?

____________!!
· This is why animals (humans included) _____________________ do photosynthesis
· The Chloroplast

· The chloroplast is filled with a pigment called _______________________________.  It is _________________________.
· The chlorophyll is what actually absorbs the light from the ______________
· Why are Plants Green?

· This graph shows the wavelengths of light that plants ___________________.  They use this light to ________________________________________________________.

· Notice that they _________________________________________________________.  They _________________________ green light…which is why plants look green. 
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· Chemical Reactions

· Photosynthesis is a ______________________________________
· Chemical reactions look like this…
· 
    H2O 
      + 
                 CO2 



             H2CO3
· 
  Water           plus          carbon dioxide               yields
         carbonic acid
· The stuff that comes _____________ the arrow is called the ____________________
· The stuff that comes _____________ the arrow is called the ____________________
· Plants

· Students are always confused by the photosynthesis reaction equation
· The truth is that you already know MOST of it…and have known this since you were in the 2nd grade.
· What are 3 things ALL plants need to live?
· ______________________
________________
______________________
· What are 2 things that plants give us?
· _____________________


_______________________
· The Photosynthesis Equation

· Put the things plants need _______________________ the arrow and the things plants give us _______________________ the arrow…and you end up with this
· _________________________________________________________________
· This is the equation for  the photosynthesis reaction
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· Energy For Life?

· Organisms that can do photosynthesis are called _____________________________.  They take __________________________ energy from the _____________ and turn it into _____________________________ energy (________________).  The chemical energy produced in photosynthesis is in the form of ___________________.  This allows producers to _____________________________________ for later use.
· The carbon dioxide comes from the _______________ in the _____________________________
· The water comes from the ________________________ and is sucked up by the plants _____________________
· The oxygen is released into the __________ in the __________________________
· The sugar is stored in the plant as ________________for us to _____________when we need it. 
Cellular Respiration Notes

· How do we ‘get’ our energy? 
· Photosynthesis Review
· Photosynthesis is when 


 absorb 


          
, 

 and 


 and turn it into 




 and 


 
· It happens in the 




, with the help of the 



 
· The 




 are 






, 

 and 





.
· These things come 



 the arrow
· The 




 are 







 and 







· These things come 



 the arrow
· Cellular Respiration
· Plants are 






 – because they can make their own food by photosynthesis.
· We (humans) are 





 – we 




 make our own food through photosynthesis.  
· We must 


 food in order to get our energy!
· Does FOOD = ENERGY?



!!
· Food = Food
· We must turn our food into 


 by the process called 




 
  




!! 
· It happens in the 






· It is the 






 of photosynthesis.
· 






 is the 





 of 






 
· Photosynthesis
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· Cell Respiration
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· Cellular Respiration takes 





and 


            and turns it into 

, 





 and 

                    
  
· The 




 of photosynthesis are the 



     for cell respiration
· ATP

· ATP stands for 









 
· The energy in ATP is stored in the 




 between the phosphates
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· When the bond is broken, 



      is 
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· The 




 of respiration are 





 and 




.  The sugar (glucose) is obtained from ingestion 

               (



) of food.  The oxygen is obtained from the 


.
· The 




of respiration are 


, 


 and 







.  The water and carbon dioxide are released into the environment as 



.  


is kept in the cell for use as 




.
· Do Plants need to do Cellular Respiration?
· 


!!!
ALL living things must do cell respiration!
· Photosynthesis provides no 



 source of energy for the cell.  The plant cell must 












     to another form of 





 
· There are 2 types of cellular respiration… the kind we’ve been discussing is AEROBIC respiration because it requires OXYGEN!!
Anaerobic Respiration Notes

· Cellular Respiration
· Recall that Cellular Respiration 








 as one of its reactants
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· But what happens when ATP is needed and there is NO OXYGEN available?
· Do you DIE?!?
· Anaerobic Respiration
· Aerobic – “






”


AIRobic 
· Anaerobic – “






”
· Anaerobic respiration happens when there is 








.
· 























!!
· It is NOT the method we want to use…but it will keep us alive
· Two types of anaerobic respiration:
· 



 Respiration uses oxygen and produces a 



 
· 


 ATP for every glucose molecule
· 




 Respiration does not use oxygen and only produces a         






· 

ATP for every glucose molecule 
· There are 2 types of ANAEROBIC respiration
1.  Alcoholic fermentation – 









· Produces alcohol and CO2 
2.  Lactic Acid fermentation – 









· Produces lactic acid and CO2 
· Alcoholic fermentation
· Done by yeast and other microorganisms
· Produces 








 as waste products
· 


 is made this way


· Lactic Acid fermentation 
· Done by animals, like humans
· Produces 








 as waste products
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How LOW to HIGH





 How do


we flow?
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D
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Which hormone will fit into receptor cell? _______





C





A





smallest





biggest





Three threads – HIGH power

















Three threads – LOW power

















But when you look at it… it looks like this? 

















You put it under the microscope like this 

















Microscope Labeling Practice
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The yeast are using the sugar to make 			 through 							respiration


The balloon fills up with 			, which is a waste product


The holes in Bread are caused by pockets of CO2, as a result of anaerobic respiration
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