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Career, Technical, & Agricultural Education







PATHWAY:  
Nutrition and Food Science
COURSE:  

Food Science
UNIT 3: 

FCS-FS-3 Chemistry Concepts
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Annotation: 
Students will learn basic chemistry concepts involved in food science. Students will explore the importance of atoms, matter, and acids and bases.
Grade(s):  

	
	9th

	
	10th

	X
	11th

	X
	12th


Time:  
10 Hours
Author: 
Patti Cook
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards: 
FCS-FS-3. Students will discuss the basic chemistry concepts of food science. 

a) Describe the parts of an atom. 

b) Describe solutions, heterogeneous mixtures, and homogeneous mixtures and explain their similarities and differences. 

c) Define and differentiate between chemical and physical changes in food. 

d) Recognize chemical symbols, formulas, and equations for common elements found in food. 

e) Compare and contrast elements and compounds and explain the difference between ionic and covalent bonds and compounds. 

GPS Academic Standards:
SC1. 
Students will analyze the nature of matter and its classification. 

SC3. 
Students will use the modern atomic theory to explain the characteristics of atoms. 

SC4. 
Students will use the organization of the periodic table to predict properties of elements. 

SC7. 
Students will characterize the properties that describe solutions and the nature of acids and bases. 

SPS1. 
The student will investigate our current understanding of the atom. 

S8P1. 
Students will examine the scientific view of the nature of matter.
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Enduring Understandings: 
Students will learn the nature of matter and classification of matter, and the characteristics of atoms. Students will understand the nature of acids and bases and their effects on humans.
Essential Questions:
· How do the parts of an atom contribute to the properties of that atom?
· How do different materials combine to form different types of mixtures?

· How do physical changes in food affect the taste and composition?

· How do chemical changes in food affect the taste and composition?

· Why is it important to know what chemicals are in your food?

Knowledge from this Unit:  
Students will be able to: 
· Recognize the parts of an atom.
· Label the different parts of a periodic table and list characteristics for metals, nonmetals, halogens, and noble gases.

· Read a pH scale and identify items as acids or bases.

· List the characteristics of acids and bases.

· List common chemicals found in foods.

· Compare and contrast ionic and covalent bonds; mixtures and solutions.
Skills from this Unit:  
Students will:
· Draw and describe the parts of an atom.
· Look at a periodic table and predict the characteristics and properties of individual elements based on their location on the periodic table.

· Discuss the properties and characteristics of common acids and bases, and understand their effects on humans.
· Read food labels and identify common chemicals, preservatives, and other items found in our food.

· Read scientific articles and research on food and food preparation and relate their important information to real life applications.
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Assessment Method Type: 
	
	Pre-test

	X
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	X
	Group project

	X
	Individual project

	X
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	_x_ Self-check rubrics   

__ Self-check during writing/planning process

_x_ Lab Book
__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

_x_ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences
_x_ Partner and small group discussions

_x_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
NONE
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•
LESSON 1: Matter and Molecules

1.
Identify the standards. Standards should be posted in the classroom.

FCS-FS-3. Students will discuss the basic chemistry concepts of food science. 

a) Describe the parts of an atom. 

b) Describe solutions, heterogeneous mixtures, and homogeneous mixtures and explain their similarities and differences. 

c) Define and differentiate between chemical and physical changes in food. 

d) Recognize chemical symbols, formulas, and equations for common elements found in food. 

e) Compare and contrast elements and compounds and explain the difference between ionic and covalent bonds and compounds. 

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· How do the parts of an atom contribute to the properties of that atom?

· Why do different materials combine to form different types of mixtures?

· How do physical changes in food affect the taste and composition?

· How do chemical changes in food affect the taste and composition?

· Why is it important to know what chemicals are in your food?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Atom
	Matter
	Proton

	Neutron
	Electron
	Valence Electrons

	Acid
	Base
	pH

	Compound
	Mixture
	Solution

	Element
	Periodic table
	Homogeneous mixture

	Heterogeneous mixture
	Metal
	Non-metal


4.
Review with students the information about atoms and subatomic particles found at http://www.bgcs.k12.oh.us/LinkClick.aspx?fileticket=D6nJEYfaxD4%3D&tabid=2492. Complete the exercises as a class. 

5.
Review with students the “What is Matter” handout found at http://education.jlab.org/beamsactivity/6thgrade/whatismatter/whatismatter.pdf.
6. 
Discuss with students how the periodic table is set up to help organize elements. http://web.buddyproject.org/web017/web017/pertab.html and http://web.buddyproject.org/web017/web017/metals.html are good online resources. 
•
LESSON 2:  Mixtures and Solutions

1. Review Essential Questions. Post Essential Questions in the classroom.

· Why do different materials combine to form different types of mixtures?

2.
Ask students to discuss what homogeneous and heterogeneous mixtures are. Use the following site to describe the differences. There are also games and quizzes that can be used to supplement the discussion. http://www.fordhamprep.org/gcurran/sho/sho/lessons/lesson14.htm
3.
Review the differences between physical and chemical changes. Ask students how chemical and physical changes affect compounds? Use the following site to supplement the discussion with additional information and games. http://www.fordhamprep.org/gcurran/sho/sho/lessons/lesson15.htm
4.
Have students complete the following exercises to learn more about bonding.  
  

· “Bonding Basics 2010” athttp://sciencespot.net/Media/bondingbasics2010.pdf
. The corresponding cards can be found at http://sciencespot.net/Media/BondingBascis2010_ElementCards.pdf. 
· “Bond with a Classmate” at http://sciencespot.net/Media/chembondwkst.pdf. The corresponding cards can be found at http://sciencespot.net/Media/chembond.pdf.
•
LESSON 3:  Acids and Bases

1. Explain the basics of acids and bases to students. http://www.chem4kids.com/files/react_acidbase.html is a good resource. 
2. Pass out the Food Technology Fact Sheet. Have students read this article of the importance of the pH of food when canning.
3. Access the following website containing a chart of alkaline and acidic foods and discuss with students:
http://www.balance-ph-diet.com/acid_alkaline_food_chart.html
4. Have students complete the pH worksheet at http://bhs.smuhsd.org/bhsnew/academicprog/science/biology1_2/bhsbiopdf/biows/biochemws/pH%20worksheet%2009_10.pdf.
•
LESSON 4:  pH Lab

1.
Using the instructions on the pH Lab Worksheet, set up the lab for students to perform the pH Lab.

2.
The pH of a solution is a measurement of how acidic or basic a solution is. An easy way to measure the pH of a 
solution is to use pH paper. Another way to measure pH is by using a pH meter. These meters work by 
measuring the amount of hydrogen ions in a solution.

3.
Pass out the pH Lab Worksheet and read over it with students. Have students complete the lab and the corresponding worksheet.
•
ATTACHMENTS FOR LESSON PLANS:
Food Technology Fact Sheet

pH Lab Worksheet

•
NOTES & REFLECTION: 
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Culminating Unit Performance Task Title: 
“What’s in Your Food?” Brochure
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Students will plan a meal and create a brochure following the guidelines in the Brochure Project Handout.
Attachments for Culminating Performance Task: 
Brochure Project Handout
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Web Resources:
http://www.bgcs.k12.oh.us/LinkClick.aspx?fileticket=D6nJEYfaxD4%3D&tabid=2492.
http://education.jlab.org/beamsactivity/6thgrade/whatismatter/whatismatter.pdf
http://web.buddyproject.org/web017/web017/pertab.html
http://web.buddyproject.org/web017/web017/metals.html
http://www.fordhamprep.org/gcurran/sho/sho/lessons/lesson14.htm
http://www.fordhamprep.org/gcurran/sho/sho/lessons/lesson15.htm
http://sciencespot.net/Media/bondingbasics2010.pdf


http://sciencespot.net/Media/BondingBascis2010_ElementCards.pdf
http://sciencespot.net/Media/chembondwkst.pdf
http://sciencespot.net/Media/chembond.pdf
http://www.chem4kids.com/files/react_acidbase.html
http://www.balance-ph-diet.com/acid_alkaline_food_chart.html
http://bhs.smuhsd.org/bhsnew/academicprog/science/biology1_2/bhsbiopdf/biows/biochemws/pH%20worksheet%2009_10.pdf
Materials & Equipment: 
· pH paper
· pH meter
· Goggles
· Aprons
· Computer with Internet access
· Projection Equipment
21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	X
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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