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MISSION: Engage students to continuously learn, question, define and solve problems through critical and creative thinking.



Life Functions
and
Cytology
                          (cells)         (study of) 



	This note packet covers the 8 life functions along with the main cell organelles you learned in your 7th grade Life Science class. We will also review the structure and function of a compound light microscope. We will be going through this packet rather quickly in class so we can spend our time practicing proper slide making and staining techniques, as well how to properly focus a specimen under both low and high power using a compound light microscope. 
Let’s get to work!

If you have any problems – please sign up for extra help after school.
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* words will be on the FIRST vocabulary quiz.

Objectives:

___ 1.	State 3 ways all life on the planet is similar.
___ 2.	List and define the 8 life functions.
___ 3.	Define cytology and explain how advances in science and technology go hand in hand.
___ 4.	List and briefly describe the 2 exceptions to the cell theory.
___ 5.	Define the terms inorganic and organic and list the 4 most important organic molecules for life.
___ 6.	Define the terms organelle, cell, tissue, organ, organ system and organism and use them to
 		explain how living things are organized.
___ 7.	Identify which cell organelle(s) are responsible for performing each life function.
___ 8.	Identify which human organ systems and organs(s) are responsible for performing each life
 		function.
___ 9.	Identify and write the chemical equations for both aerobic cellular respiration & photosynthesis.
___ 10.	Compare (how are they alike) and contrast (how are they different) the biological processes of
 		photosynthesis and aerobic cellular respiration.
___ 11.	Compare and contrast asexual and sexual reproduction.
___ 12.	Compare and contrast and autotrophic and heterotrophic nutrition.
___ 13.	Label a generalized structure of both a plant and animal cell.
___ 14.	State 4 structural differences between plant and animal cells.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

___ 15.	Label the parts of a compound light microscope and state the functions of the main focusing
		components.
___ 16.	Describe the proper technique for carrying and storing a microscope.
___ 17.	Describe the proper technique for making and staining a wet mount slide.
___ 18.	State the importance of stains in the slide making process.
___ 19.	Describe the proper technique for focusing a microscope under both low and high power.
___ 20.	State the importance of adjusting the diaphragm when viewing a specimen under a microscope.
___ 21.	State the major structural differences between plant and animal cells when viewed under a
 		microscope.
___ 22.	Estimate the size of a specimen in micrometers (um) when viewed under a microscope.
	
I.	 The Nature of Life

 A.	 Biology is defined as the study of life. 
Biology = bios (life) + logos (study of)

 Just what do we mean when we say something is “alive” or “living?”

Do we mean to say it has “LIFE?” If so, how do we define “LIFE?”

How would you define “LIFE?”

_______________________________________________________________
_______________________________________________________________
The smartest biologists have not been able to come up with a simple definition of life that fits all cases. However, they have agreed on what the “signs of life” are and certain activities all living things carry out.

[image: Image result for embryo]If you were to take a large number of living things, you would notice that they all have something on common. You would also notice that they are very different as well. All living things show UNITY (similarities) as well as showing a great deal of DIVERSITY (differences).

[image: Image result for tardigrade] 			Similarities



(1) 	____________________

(2) _____________________

(3) _____________________

		   Tartigrade    				    _____________________		  Human Embryo


B.	Life Functions
	Scientists classify things as alive if they can carry out ALL 8 life functions.
[image: Image result for life functions]							      	(metabolism)
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R-R-REGeNTS Biology

	Life Function
	Purpose
	Organelle

	R
	To create energy or ATP.
	Mitochondria

	R
	To control and coordinate.
	Nucleus

	R
	To create more cells or offspring.
	Nucleus

	E
	To get rid of cellular wastes (CO2, H2O and urea)
	Cell Membrane

	G
	To increase in cell size and number.
	Nucleus

	N
	To take in and use materials (nutrients) to grow.
	Animal Cell - Food Vacuole
Plant Cell - Chloroplast

	T
	To absorb and circulate food and oxygen to cells.
	Cell Membrane
Cytoplasm

	S
	To make and create stuff (proteins).
	Ribosome


II. Cytology

	A.	CYTOLOGY is defined as the _________________________

		1.	However, most cells cannot be seen with the naked eye. 
			To observe a cell, you will need to use a ______________________.
 

	B.	SCIENCE HISTORY

		1650: 	Anton van Leeuwenhoek - a Dutch naturalist who invented a simple
 				microscope that could magnify objects as much as 270x

       	1655: 	Rober Hooke - an English scientists, who while looking at a piece of cork
 				under his microscope noticed tiny hollow boxes he called cells.

Advances in Technology

											So what does history teach us….

Advances in Science

		1839: 	Theodor Schwann - a German doctor who used a microscope to study 					animals and concluded that all animals are made of cells.

		1839: 	Matthias Schleiden - a German botanist who used a microscope to study 				plants and concluded that all plants are made of cells.

		1840:	Robert Virchow - German doctor who hypothesized that new cells don’t
				form on their own but, in fact, all cells come from already existing cells.
														(Omnis cellula e cellula)
BUT….
 
There are a few exceptions to the Cell Theory (which is why it is a theory and NOT a scientific law). The thoughts and ideas that contradict the cell theory are:

· ____________________
· ___________________________________________________________
III. How are Living Things Organized?

1. Atoms  		EXAMPLES:	C = ___________       O = _____________
                                                		H = _____________   N = _______________

2.	Molecules	EXAMPLES: 	___________________, _________________
	
										______________, ______________________



3. Organelles	EXAMPLES: _____________________ and ____________


4. Cells            	EXAMPLES: ______________       __________________


5. Tissues - a group of __________ performing the same function.

                        	EXAMPLES: ______________  	________________


6. Organs - a group of ____________ working together to do a particular job.
           
					 EXAMPLES: _____________ 		______________


7. Organ Systems -	 a group of _____________ all working together to do a
 						 specific function

            			EXAMPLES: ______________ 		__________________


8. Organism - a group of ___________ ______________ working together.
 
IV. Life Functions           Cell Organelles

1.	RESPIRATION - To create ____________ or _____ for a cell.

· takes place in the ____________________________.

· structure of the mitochondria:
[image: Image result for mitochondria]

					__________________________

		    		_________________________



· Chemical Equation for Aerobic Cellular Respiration

	____________	  +	    ______					  _______    +      ______   +     _______
	  	  (glucose)		       (oxygen)				           				 (carbon dioxide)	       (water)


· organisms have specialized organelles and organs to help them take in oxygen and combine it with glucose to create ENERGY.
			

Single-Celled Organism						        Multicellular Organism
[image: Image result for respiratory system]
[image: Image result for cell organelles]
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2.	REGULATION   - 	To ___________ and __________________ all 								activities to help maintain a stable internal
 								environment or ___________________.

· The _______________ of a cell regulates all of the cell’s activities.

· The nervous and endocrine systems regulate all of our body’s activities. 


Organization of the Nucleus:
[image: Image result for nucleus] 



























3.	REPRODUCTION - To create more _______ or ______________.
											      		   (asexual/mitosis)  	     (sexual/meiosis)

	A. Two Types of Reproduction

		(1)	ASEXUAL 	- creates genetically ______________ cells or offspring.
						    	- involves only ONE parent or cell.


			Single-Celled Organism						  Multicellular Organism
[image: http://www.goodrichscience.com/uploads/3/1/1/2/31129331/8869419_orig.gif][image: Image result for asexual reproduction]			
 

 

 

 

 

			Genetically Identical Cells				Genetically Identical Offspring
		  


		(2)	SEXUAL - creates genetically _______________ cells or offspring.
						 - involves only TWO parents or cells.
[image: Image result for human sexual reproduction life cycle]













Offspring Genetically Different
4.	EXCRETION - The removal of metabolic ___________.

												 coming from cells


· metabolic wastes include _____, __________ and nitrogenous wastes.
																    (urine)
	
· organisms have specialized organelles and organs to help them remove wastes.

		Single-Celled Organism					 Multicellular Organism
[image: Image result for excretion in animals]
[image: Image result for contractile vacuole]	

















5.	GROWTH - The increase in cell ___________ and cell _________.
[image: Image result for growth]													    (mitosis)
6.	NUTRITION   - 	The process by which organisms take materials 							from the environment and change them into forms 							it can use.

	A.	There are 2 basic types of nutrition:

		(1)	Autotrophic Nutrition – to make your own
			 (self)   (feeder)

			Example: ______________________

· photosynthesis takes place in ____________________ which are only found in plant cells.

General Structure of a Plant Cell
[image: Image result for plant cell diagram nys regents]



			______________________
	
			______________________

     			______________________
	
			______________________




· Chemical Equation for Photosynthesis

[image: Image result for photosynthesis]

		
	(2)	Heterotrophic Nutrition - to take in materials or nutrients from 				  (other)   (feeder)				 other sources.
			 

A Simple Food Chain
[image: Image result for food chain]			


 

 
                (photosynthesis)
 


· heterotrophs have specialized organelles and organs to help them take in, breakdown and absorb nutrients from their environment.

 	    	Single-Celled Organism					 Multicellular Organism
[image: Image result for digestive system]
[image: Image result for food vacuole]	
 


 

 

 



7.	TRANSPORT  - The process by which an organism ____________ 							and _______________ materials around its body.


													To Cells: Oxygen – Food (glucose)
												 From Cells: Carbon Dioxide – Wastes

· organisms have specialized cells and organs to help them absorb and circulate materials around its body.

	    	Single-Celled Organism					 Multicellular Organism
[image: Image result for circulatory system][image: Image result for diffusion in amoeba]
						


























8.	SYNTHESIS - The process by which organisms make, create, 							  manufacture complex substances from smaller, 							  simpler raw materials. 

· organisms have a specialized organelle called a _________________ to help manufacture ______________.


Protein Synthesis
[image: Image result for synthesis]
























C.	 Difference Between Animal and Plant Cells
 
[image: Image result for plant cell]	1.	Examine the generalized structure of the animal and plant cell below and 		see if you can identify the 4 major structural differences between them.
 
 
· ____________________________________________________________________
· ____________________________________________________________________
· ____________________________________________________________________
· ____________________________________________________________________







IV. Observing Cells 

The Compound Light Microscope

[image: http://img.docstoccdn.com/thumb/orig/124771923.png]








Scanning Power

















	Main Parts Used to Focus a Compound Light Microscope

	Name
	Function

	 
	The lens you look through (10x)

	 
	Where the slide is placed.

	 
	Used to focus the specimen. NEVER used under high power.

	 
	Used to focus and fine tune the specimen under ANY power.

	 
	Used to regulate the amount of light that enters the specimen.
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