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PATHWAY:  
Personal Care Services
COURSE:  

Cosmetology Services-Core I
UNIT 4: 

HS-CSI-4 Basic Concepts of Chemistry
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Annotation: 
This unit includes lessons on the basic components of chemistry as it relates to the cosmetology profession. It contrasts organic and inorganic chemistry, and distinguishes between the forms of matter. Students will be able to apply their knowledge of chemistry to the profession of cosmetology.

Grade(s):  

	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
10 Hours
Author: 
Cathy Dewberry-Green
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: 
HS-CS-1-5. 
Students will explain, describe, and list the basic components of chemistry in Cosmetology. 

a)
Explain the difference between organic and inorganic chemistry. 



b)
Discuss the different forms of matter—elements, compounds, and mixtures. 



c)
Explain pH and the pH scale. 



d)
Define atom, molecule, solution, and emulsion. 



e)
Describe properties of matter related to cosmetology.

GPS Academic Standards:
SCSh2. 
Students will use standards safety practices for all classroom laboratory and field investigation. 


a)
Follow correct procedures for use of scientific apparatus. 


b)
Demonstrates appropriate techniques in all laboratory situations. 


c)
Follow correct protocol for identifying and reporting safety problems and violations.
SC7. 
Students will characterize the properties that describe solutions and the nature of acids and bases. 
a)
Explain the process of dissolving in terms of solute/solvent interactions. 

b)
Compare, contrast and evaluate the nature of acids and bases.
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Enduring Understandings: 
Chemical knowledge is the foundation of cosmetology. Basic knowledge of chemistry is essential for a successful career in cosmetology.
Essential Questions: 
· Why is it important to understand the pH scale in cosmetology? 

· Why is it important to comprehend the properties of matter-elements, compounds and mixtures?

· Why is it critical to be able to differentiate between solutions and emulsions?

· Why is knowledge of organic and inorganic chemistry important to the stylist?

· Why is it important to know the reactive components of chemicals used in cosmetology?

Knowledge from this Unit:  
Students will be able to: 
· Define and differentiate between organic and inorganic chemistry
· Compare the different forms of matter

· Define the pH scale  

· Relate knowledge of the pH scale to product selection

· Relate scientific notation to the pH scale

Skills from this Unit:  
Students will:
· Create an emulsion 

· Create a solution

· Read the pH scale

· Identify the pH of salon products and predict the outcome of their application

· Select products that will be beneficial to the customer
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Assessment Method Type: 
	
	Pre-test

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

	
	_x_ Quizzes/Tests

__ Unit test

	
	Group project

	x
	Individual project

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

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

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

__ Academic prompts

_x_ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ 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

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

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

	x
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_x_ Application of skills to real-life situations/scenarios

	
	Post-test
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•
LESSON 1: INTRODUCTION TO CHEMISTRY IN COSMETICS

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

HS-CS-1-5. 
Students will explain, describe, and list the basic components of chemistry in Cosmetology. 

a)
Explain the difference between organic and inorganic chemistry. 



b)
Discuss the different forms of matter—elements, compounds, and mixtures. 



c)
Explain pH and the pH scale. 



d)
Define atom, molecule, solution, and emulsion. 



e)
Describe properties of matter related to cosmetology.

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· Why is it important to understand the pH scale in cosmetology? 

· Why is it important to comprehend the properties of matter-elements, compounds and mixtures?

· Why is it critical to be able to differentiate between solutions and emulsions?

· Why is knowledge of organic and inorganic chemistry important to the stylist?

·  Why is it important to know the reactive components of chemicals used in cosmetology?

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

	Term 1
	Term 2
	Term 3

	Chemistry
	Organic chemistry
	Inorganic Chemistry

	Matter
	Element
	Atom

	molecule
	Elemental molecules
	Compound molecules

	Physical properties
	Chemical properties
	Physical change

	Chemical change 
	Pure substance
	Chemical compounds

	Physical mixture
	Solution
	Miscible

	Immiscible
	Suspension
	Emulsion

	Surfactant
	Hydrophilic
	Lipophilic

	Oil-in-water emulsion
	Water in oil emulsion
	Alcohol

	Volatile
	Alkanolamines
	Ammonia

	Glycerin
	Silicones
	Volatile organic compounds

	Ion
	Ionization
	Acids

	Alkalis
	Oxidation-reduction
	Oxidation

	Exothermic
	Combustion
	


4.
Show Chemistry in Cosmetology PowerPoint.
5. 
Mental State: 

· Ask students to select the ways chemistry is involved in salon services.
· Take the students on a walking tour of the dispensary. 
· Have students point out products they are chemically based and identify the services for which they are used.

•
Have the students bring their notebooks and pencils and take notes.

· Ask students what are the consequences that could result from an incorrect chemical service?

6.
What is chemistry? Define

         a)
Have students create a word wall using the language of the standards (based on the vocabulary).
         b)
Have students read the chapter on Chemistry.
         c)
Have students answer questions in theory workbook aligned with chemistry chapter and discuss.
•
LESSON 2:  THE pH SCALE AND ITS APPLICATION

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

· Why is it important to understand the pH scale in cosmetology?
2.
Mental State:
· Ask students if they are old enough to remember the Secret commercial about being pH balanced for a woman but strong enough for a man.
· Have students go through magazines and list products that have pH mentioned in their ad.
3.
Define pH and display the pH scale. Discuss with students.
· What does it do? Pass out pH Scale Handout.
· What is scientific notation? Have students complete the Scientific Notation Worksheet.
•
What is an acid?

•
What is a base?
· What is the pH of hair? Skin? 
· (Optional)What is scientific notation as it relates to the pH scale? 

4.     Have students complete pH Scale Drawing Worksheet.

5. 
Review the composition of hair; relate the pH reading to the outcome of the application of the chemical.

6. 
Using litmus paper or ph sticks have students find the pH of chemicals in the dispensary.


7.
Summary

· Ask students summary questions to review the previous discussion:
· What is pH?

· Why is it important to know what the pH is of chemicals used in a salon?

· What is an acid?

· What is a base?

•
LESSON 3:  ATOMS, SOLUTIONS AND EMULSIONS

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

· Why is it important to understand the pH scale in cosmetology? 

· Why is it important to comprehend the properties of matter-elements, compounds and mixtures?

· Why is it critical to be able to differentiate between solutions and emulsions?

· Why is knowledge of organic and inorganic chemistry important to the stylist? 
· Why is it important to know the reactive components of chemicals used in cosmetology?

2.
Mental State: Grab the interest of students and start class discussion on the following.
· If majority of students are below poverty level, compare oil and water to lower quality peanut butter that separates.
· If you are afraid of offending someone, ask girls if they’ve ever had a friend that they had nothing in common with, and their mother did not approve saying oil and water don’t mix. What do you think she meant?
· Review organic/inorganic definitions.
3. 
Discuss matter and its states. Use oil sheen as an example.
4.
Demonstrate physical and chemical properties. Use a piece of hair that has been permed, wet it, and then take another section of hair that has been roller set and dip it in water. 
· Let students observe that the permed hair has chemical properties that cannot be changed, as opposed to the roller set hair that has physically changed with the application of water, which is a physical change.
5.
Summary:
· Have students identify products and chart the results of it’s chemical application

•
LESSON 4:  PROPERTIES OF MATTER AND COSMETOLOGY

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

· Why is it important to understand the pH scale in cosmetology? 

· Why is it important to comprehend the properties of matter-elements, compounds and mixtures?

· Why is it critical to be able to differentiate between solutions and emulsions?

· Why is knowledge of organic and inorganic chemistry important to the stylist?

· Why is it important to know the reactive components of chemicals used in cosmetology?

2.
Mental State: Discuss with students.
· How many of you are familiar with the Wen hair products commercial that runs on television?  
· Do you think it is possible to clean your hair without a soap-based shampoo?
· How many of you feel your hair is not clean, until it is squeaky clean?  
· How many of you think a shampoo is no good if it does not lather the first time? 
· How many of you think a relaxer is not working unless it is burning the client’s scalp?

3. 
Chemistry and cosmetology are so intertwined it would be impossible for the two to exist independently. Water is the basic ingredient in almost all hair products.  Because it is, take a look at the chemistry of water and shampoo.
· Demonstrate hydrophilic and lipophilic action in a shampoo demonstration.
4.
Summary:
· Review the student discussion.

•
LESSON 5:  DEFINITIONS

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

· Why is it important to understand the pH scale in cosmetology? 

· Why is it important to comprehend the properties of matter-elements, compounds and mixtures?

· Why is it critical to be able to differentiate between solutions and emulsions?

· Why is knowledge of organic and inorganic chemistry important to the stylist?

2.
Mental State:

· Review word wall

· Have students create graphic organizers that relate to the vocabulary.
 3. 
Review  Chemistry in Cosmetology PowerPoint if necessary

4. 
Summary:
· Discuss students’ graphic organizers.
•
LESSON 6:  APPLICATION

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

· Why is it important to understand the pH scale in cosmetology? 

· Why is it important to comprehend the properties of matter-elements, compounds and mixtures?

· Why is it critical to be able to differentiate between solutions and emulsions?

· Why is knowledge of organic and inorganic chemistry important to the stylist?

2.
Explain to the students that as they have seen, salon products can be very different in relationship to client services and desired outcomes. 

3.
Summary:

Review Chemistry in Cosmetology PowerPoint 
· LESSON 7:  Good, Bad, and Ugly

1.    Have students research and find pictures of the:


Good: correctly done


Bad: incorrectly done


Ugly: health issues

•
ATTACHMENTS FOR LESSON PLANS:
Chemistry in Cosmetology PowerPoint 

pH Scale Handout 

Scientific Notation Worksheet
Scientific Notation Worksheet Answer Key

pH Scale Drawing Worksheet
pH Scale Drawing Worksheet Key
•
NOTES & REFLECTION: 

One of the most important tasks of this unit is that students begin to correlate healthy hair to the correct product usage.
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Culminating Unit Performance Task Title: 
Products by…..

Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Students will create a product line consisting of shampoo, conditioner and perm or relaxer. It can be a print advertisement, 1:00 min radio/television commercial featuring the main products and benefits of ingredients in each product
The product line will enable the students to expand on their chemical knowledge and apply it to client use
Attachments for Culminating Performance Task: 
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Web Resources:
www.worksheetworks.com
www.quizlet.com-ideal for creating units tests and language of the standards quizzes www.authorstream.com/.../ariedl-307910-ph-scale-hydrogen-ions-science-technology-ppt-powerpoint/ 
Materials & Equipment: 
· litmus paper

· magazines

· kool-aid (powder)

· water

· test tubes

· liquid shortening

· liquid detergent

· Thinking map templates (graphic organizer)
· Flasks

· Oil

· Vinegar

· Corn syrup

· Detergent

· Soy sauce

· Perm wave solution

· Shampoo
· computer with internet access
21st Century Technology Used: 
	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	x
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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