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(6) A system is a collection of cycles, structures, and processes that interact. All systems have basic properties that can be described in terms of space, time, energy, and matter. Change and constancy occur in systems 

as patterns and can be observed, measured, and modeled. These patterns help to make predictions that can be scientifically tested. Students should analyze a system in terms of its components and how these 

components relate to each other, to the whole, and to the external environment.

(c) Knowledge and Skills.

(2) Students will conduct laboratory and field investigations, use scientific methods during investigations, and make informed decisions using critical thinking and scientific problem solving. Students in Advanced 

Biotechnology study a variety of topics that include structures and functions of cells, nucleic acids, proteins, and genetics.

(3) Science, as defined by the National Academy of Sciences, is the "use of evidence to construct testable explanations and predictions of natural phenomena, as well as the knowledge generated through this process." 

This vast body of changing and increasing knowledge is described by physical, mathematical, and conceptual models. Students should know that some questions are outside the realm of science because they deal with 

phenomena that are not scientifically testable.

(b) Introduction.

(1) Students enrolled in this course will apply advanced academic knowledge and skills to the emerging fields of biotechnology such as agricultural, medical, regulatory, and forensics. Students will have the opportunity to 

use sophisticated laboratory equipment, perform statistical analysis, and practice quality-control techniques.

(4) Scientific inquiry is the planned and deliberate investigation of the natural world. Scientific methods of investigation can be experimental, descriptive, or comparative. The method chosen should be appropriate to the 

question being asked.

(5) Scientific decision making is a way of answering questions about the natural world. Students should be able to distinguish between scientific decision-making methods and ethical and social decisions that involve the 

application of scientific information.

9780763842840 and 9780763842871

(a) General Requirements. This course is recommended for students in Grades 11-12. Recommended prerequisites: Biology and Chemistry. To receive credit in science, students must meet the 40% laboratory and 

fieldwork requirement identified in §74.3(b)(2)(C) of this title (relating to Description of a Required Secondary Curriculum).
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(A) demonstrate safe 

practices during laboratory 

and field investigations, 

including chemical, 

electrical, and fire safety, 

and safe handling of live 

and preserved organisms

(1) demonstrate safe 

practices during laboratory  

investigations, including 

chemical safety

Instruction

978-0-73-6383-875-1 p. 4 Lab 1b #6; Figure 1.4

Review
978-0-76384-284-0

p. 82 Section 3.2 Review Questions

Instruction
978-0-76384-284-0

p. 80 Figure 3.20

Instruction 978-0-76383-875-1 p. 249
Lab 12c - Using MSDS to 

Recognize a Compound

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(A) demonstrate safe 

practices during laboratory 

and field investigations, 

including chemical, 

electrical, and fire safety, 

and safe handling of live 

and preserved organisms

(2) demonstrate safe 

practices during laboratory  

investigations, including 

electrical safety

Instruction 978-0-76383-875-1

86 Part II: Running the Samples; #10
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

Activity 978-0-76383-875-1 263 Part IV: Step 4

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(A) demonstrate safe 

practices during laboratory 

and field investigations, 

including chemical, 

electrical, and fire safety, 

and safe handling of live 

and preserved organisms

(3) demonstrate safe 

practices during laboratory  

investigations, including fire 

safety

Instruction 978-0-76383-875-1

p. 4 Lab 1B - Basic Laboratory Safety Rules

Activity 978-0-76383-875-1 p. 6 Lab 1b - Table 1.1

Instruction 978-0-76383-875-1 p. 249
Lab 12c - Using MSDS to 

Recognize a Compound
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(A) demonstrate safe 

practices during laboratory 

and field investigations, 

including chemical, 

electrical, and fire safety, 

and safe handling of live 

and preserved organisms

(4) demonstrate safe 

practices during field 

investigations, including 

chemical safety

Instruction 978-0-76383-875-1 p. 249
Lab 12c - Using MSDS to 

Recognize a Compound

Activity
978-0-76384-284-0

p. 410 Biotech Online - "To Do"

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(A) demonstrate safe 

practices during laboratory 

and field investigations, 

including chemical, 

electrical, and fire safety, 

and safe handling of live 

and preserved organisms

(5) demonstrate safe 

practices during field 

investigations, including 

electrical safety

Instruction

Page 4 of 91 Publisher Name: Program ISBN Student Material



§130. Career and Technical Education §130.364 Advanced Biotechnology (One Credit). Proclamation 2014

Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(Drop-down menu)

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(A) demonstrate safe 

practices during laboratory 

and field investigations, 

including chemical, 

electrical, and fire safety, 

and safe handling of live 

and preserved organisms

(6) demonstrate safe 

practices during field 

investigations, including fire 

safety

Instruction 978-0-76383-875-1 p. 249
Lab 12c - Using MSDS to 

Recognize a Compound

(Drop-down menu)
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(A) demonstrate safe 

practices during laboratory 

and field investigations, 

including chemical, 

electrical, and fire safety, 

and safe handling of live 

and preserved organisms

(7) demonstrate safe 

handling of live organisms

Instruction

978-0-76384-284-0 p. 132 Activity 4.5 - Introduction

Activity
978-0-76384-284-0

p. 68
Activity 2.1 - Biohazards: 

Knowing When You Have One

Activity
978-0-76384-284-0 p. 132 Activity 4.5

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(A) demonstrate safe 

practices during laboratory 

and field investigations, 

including chemical, 

electrical, and fire safety, 

and safe handling of live 

and preserved organisms

(8) demonstrate safe 

handling of preserved 

organisms

Instruction

978-0-76384-284-0 p. 132 Activity 4.5 - Introduction
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

Activity
978-0-76384-284-0

p. 68
Activity 2.1 - Biohazards: 

Knowing When You Have One

Activity
978-0-76384-284-0 p. 132 Activity 4.5

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(B) demonstrate an 

understanding of the use 

and conservation of 

resources and the proper 

disposal or recycling of 

materials

(1) demonstrate an 

understanding of the use of 

resources 

Instruction

978-0-76384-284-0 p. 81 Figures 3.23 & 3.24

(Drop-down menu)
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(B) demonstrate an 

understanding of the use 

and conservation of 

resources and the proper 

disposal or recycling of 

materials

(2) demonstrate an 

understanding of the 

conservation of resources 

Instruction

(Drop-down menu)

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(B) demonstrate an 

understanding of the use 

and conservation of 

resources and the proper 

disposal or recycling of 

materials

(3) demonstrate an 

understanding of the proper 

disposal or recycling of 

materials

Instruction 978-0-76383-875-1 p. 249
Lab 12c - Using MSDS to 

Recognize a Compound
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

Activity 978-0-76383-875-1 p. 250

Lab 12c - Using MSDS to 

Recognize a Compound, 

Procedure 2, Table 12.1

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(C) demonstrate 

appropriate safety 

procedures, guidelines, and 

chemical hygiene plan

(1) demonstrate appropriate 

safety procedures

Instruction 978-0-76383-875-1

Pages 4-5 Text of Lab

Activity 978-0-76383-875-1 Pages 5-6 Procedure & Table 1.1

Instruction 978-0-76383-875-1 18 General Safety Precautions
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(C) demonstrate 

appropriate safety 

procedures, guidelines, and 

chemical hygiene plan

(2) demonstrate appropriate 

safety guidelines

Instruction 978-0-76383-875-1

Pages 4-5 Text of Lab

Activity 978-0-76383-875-1 Pages 5-6 Procedure & Table 1.1

Instruction 978-0-76383-875-1 18 General Safety Precautions

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(C) demonstrate 

appropriate safety 

procedures, guidelines, and 

chemical hygiene plan

(3) demonstrate appropriate 

chemical hygiene plan

Instruction 978-0-76383-875-1

50 Materials
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

Activity 978-0-76383-875-1 51 Procedure

Instruction 978-0-76383-875-1 70 Safety Precautions

Activity 978-0-76383-875-1 71
Thinking Like a Biotechnician 

#2

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(D) maintain required safety 

training, including location 

and understanding of 

interpretation of material 

safety data sheets

(1) maintain required safety 

training, including location 

of  material safety data 

sheets

Instruction

Activity
978-0-76384-284-0

p. 96

Activity 3.3 - Hazardous 

Chemicals: Knowing When 

You Have One
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(D) maintain required safety 

training, including location 

and understanding of 

interpretation of material 

safety data sheets

(2) maintain required safety 

training, including 

understanding of  

interpretation of material 

safety data sheets

Instruction

(Drop-down menu)

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(E) comply with federal and 

state safety regulations as 

specified by Occupational 

Safety and Health 

Administration and other 

regulatory agencies as 

appropriate

(1) comply with federal 

safety regulations as 

specified by Occupational 

Safety and Health 

Administration

Instruction
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(Drop-down menu)

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(E) comply with federal and 

state safety regulations as 

specified by Occupational 

Safety and Health 

Administration and other 

regulatory agencies as 

appropriate

(2) comply with state safety 

regulations as specified by 

Occupational Safety and 

Health Administration 

Instruction

(Drop-down menu)
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(E) comply with federal and 

state safety regulations as 

specified by Occupational 

Safety and Health 

Administration and other 

regulatory agencies as 

appropriate

(3) comply with federal 

regulations as specified by 

other regulatory agencies 

as appropriate

Instruction

(Drop-down menu)

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(E) comply with federal and 

state safety regulations as 

specified by Occupational 

Safety and Health 

Administration and other 

regulatory agencies as 

appropriate

(4) comply with state safety 

regulations as specified by 

other regulatory agencies 

as appropriate 

Instruction
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(Drop-down menu)

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(F) identify and obey safety 

symbols and signs

(1) identify safety symbols 

Instruction 978-0-76383-875-1

p. 4-5 Lab 1b - Laboratory Safety ("Safety Diamond")

Activity 978-0-76383-875-1 p. 4-5 Lab 1b - Procedure 4

Activity 978-0-76383-875-1 p. 4-5 Lab 1b - Procedure 2
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(F) identify and obey safety 

symbols and signs

(2) identify safety signs

Instruction 978-0-76383-875-1

p. 4-5 Lab 1b - Laboratory Safety ("Safety Diamond")

(Drop-down menu) 978-0-76383-875-1 p. 4-5 Lab 1b - Procedure 4

978-0-76383-875-1 p. 4-5 Lab 1b - Procedure 2

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(F) identify and obey safety 

symbols and signs

(3) obey safety symbols

Instruction 978-0-76383-875-1

p. 4-5 Lab 1b - Laboratory Safety ("Safety Diamond")
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

Activity 978-0-76383-875-1 p. 4-5 Lab 1b - Procedure 4

Activity 978-0-76383-875-1 p. 4-5 Lab 1b - Procedure 2

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(F) identify and obey safety 

symbols and signs

(4) obey safety signs

Instruction 978-0-76383-875-1

p. 4-5 Lab 1b - Laboratory Safety ("Safety Diamond")

Activity 978-0-76383-875-1 p. 4-5 Lab 1b - Procedure 4

Activity 978-0-76383-875-1 p. 4-5 Lab 1b - Procedure 2
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(G) maintain clean and well 

organized work areas

(1) maintain clean work 

areas

Instruction

978-0-76384-284-0 235 8.3 After Transformation

Activity
978-0-76384-284-0

p. 95
Activity 3.1 - Maintaining Stock 

Areas using Inventory Logs

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(G) maintain clean and well 

organized work areas

(2) maintain well organized 

work areas

Instruction
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(Drop-down menu)

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(H) dispose of equipment, 

glassware, and biologics 

according to laboratory 

policies

(1) dispose of equipment 

according to laboratory 

policies

Instruction

(Drop-down menu)
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Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(H) dispose of equipment, 

glassware, and biologics 

according to laboratory 

policies

(2) dispose of glassware 

according to laboratory 

policies

Instruction

(Drop-down menu)

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(H) dispose of equipment, 

glassware, and biologics 

according to laboratory 

policies

(3) dispose of biologics 

according to laboratory 

policies

Instruction 978-0-76383-875-1

18 General Safety Precautions
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Knowledge and Skills 
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Activity 978-0-76383-875-1 127 End of Step 8

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(I) recognize common 

laboratory hazards

Instruction 978-0-76383-875-1

4 Basic Laboratory Safety Rules #6

Activity 978-0-76383-875-1 77 Procedure, bullet 3

Review 978-0-76383-875-1 5 Bullet 4
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(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(J) observe procedures for 

the safe use of instruments, 

gas cylinders, and 

chemicals

(1) observe procedures for 

the safe use of instruments

Instruction 978-0-76383-875-1

1 Last Paragraph

Activity 978-0-76383-875-1 192 Procedure: Note

Instruction 978-0-76383-875-1 245 Part II: Bullet 2

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(J) observe procedures for 

the safe use of instruments, 

gas cylinders, and 

chemicals

(2) observe procedures for 

the safe use of gas 

cylinders

Instruction
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(Drop-down menu)

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(J) observe procedures for 

the safe use of instruments, 

gas cylinders, and 

chemicals

(3) observe procedures for 

the safe use of chemicals

Instruction

(Drop-down menu)
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(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(K) maintain safety and 

personal protection 

equipment

(1) maintain safety 

equipment

Instruction

(Drop-down menu)

(1) The student, for at least 

40% of instructional time, 

conducts laboratory and 

field investigations using 

safe, environmentally 

appropriate, and ethical 

practices. These 

investigations must involve 

actively obtaining and 

analyzing data with physical 

equipment, but may also 

involve experimentation in 

a simulated environment as 

well as field observations 

that extend beyond the 

classroom. The student is 

expected to:

(K) maintain safety and 

personal protection 

equipment

(2) maintain personal 

protection equipment

Instruction
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(Drop-down menu)

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(A) know the definition of 

science and understand 

that it has limitations, as 

specified in subsection 

(b)(3) of this section

Instruction

(Drop-down menu)

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(B) know that scientific 

hypotheses are tentative 

and testable statements 

that must be capable of 

being supported or not 

supported by observational 

evidence. Hypotheses of 

durable explanatory power 

which have been tested 

over a wide variety of 

conditions are incorporated 

into theories

(1) know that scientific 

hypotheses are tentative  

statements that must be 

capable of being supported 

or not supported by 

observational evidence

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Review
978-0-76384-284-0

p. 30-31 Chapter 1 Review - Summary

Review
978-0-76384-284-0

p. 32 Thinking like a Biotechnician
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(B) know that scientific 

hypotheses are tentative 

and testable statements 

that must be capable of 

being supported or not 

supported by observational 

evidence. Hypotheses of 

durable explanatory power 

which have been tested 

over a wide variety of 

conditions are incorporated 

into theories

(2) know that scientific 

hypotheses are testable  

statements that must be 

capable of being supported 

or not supported by 

observational evidence

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Review
978-0-76384-284-0

p. 30-31 Chapter 1 Review - Summary

Review
978-0-76384-284-0

p. 32 Thinking like a Biotechnician

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(B) know that scientific 

hypotheses are tentative 

and testable statements 

that must be capable of 

being supported or not 

supported by observational 

evidence. Hypotheses of 

durable explanatory power 

which have been tested 

over a wide variety of 

conditions are incorporated 

into theories

(3) [know that] Hypotheses 

of durable explanatory 

power which have been 

tested over a wide variety 

of conditions are 

incorporated into theories

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Review
978-0-76384-284-0

p. 30-31 Chapter 1 Review - Summary

Review
978-0-76384-284-0

p. 32 Thinking like a Biotechnician
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(C) know scientific theories 

are based on natural and 

physical phenomena and 

are capable of being tested 

by multiple independent 

researchers. Unlike 

hypotheses, scientific 

theories are well-

established and highly-

reliable explanations, but 

they may be subject to 

change as new areas of 

science and new 

technologies are developed

(1) know scientific theories 

are based on natural 

phenomena

Instruction

(Drop-down menu)

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(C) know scientific theories 

are based on natural and 

physical phenomena and 

are capable of being tested 

by multiple independent 

researchers. Unlike 

hypotheses, scientific 

theories are well-

established and highly-

reliable explanations, but 

they may be subject to 

change as new areas of 

science and new 

technologies are developed

(2) know scientific theories 

are based on physical 

phenomena

Instruction

(Drop-down menu)
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(C) know scientific theories 

are based on natural and 

physical phenomena and 

are capable of being tested 

by multiple independent 

researchers. Unlike 

hypotheses, scientific 

theories are well-

established and highly-

reliable explanations, but 

they may be subject to 

change as new areas of 

science and new 

technologies are developed

(3) know scientific theories 

are capable of being tested 

by multiple independent 

researchers

Instruction

(Drop-down menu)
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(C) know scientific theories 

are based on natural and 

physical phenomena and 

are capable of being tested 

by multiple independent 

researchers. Unlike 

hypotheses, scientific 

theories are well-

established and highly-

reliable explanations, but 

they may be subject to 

change as new areas of 

science and new 

technologies are developed

(4) [know that] Unlike 

hypotheses, scientific 

theories are well-

established and highly-

reliable explanations, but 

they may be subject to 

change as new areas of 

science and new 

technologies are developed
Instruction

(Drop-down menu)

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(D) distinguish between 

scientific hypotheses and 

scientific theories

(1) distinguish between 

scientific hypotheses

Instruction

(Drop-down menu)
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(D) distinguish between 

scientific hypotheses and 

scientific theories

(2) distinguish between 

scientific theories

Instruction

(Drop-down menu)

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(E) plan and implement 

investigative procedures, 

including asking questions, 

formulating testable 

hypotheses, and selecting, 

handling, and maintaining 

appropriate equipment and 

technology;

(1) plan investigative 

procedures, including 

asking questions

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Activity 978-0-76383-875-1 p. 6-11

Lab 1c - Cheese Production: 

The Evolution of Cheese-

Making Technology

Activity 978-0-76383-875-1 p. 216-217
Lab 11b - Using Hydroponics 

to Develop Fertilizers

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(E) plan and implement 

investigative procedures, 

including asking questions, 

formulating testable 

hypotheses, and selecting, 

handling, and maintaining 

appropriate equipment and 

technology;

(2) plan investigative 

procedures, including 

formulating testable 

hypotheses

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility
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Activity 978-0-76383-875-1 p. 6-11

Lab 1c - Cheese Production: 

The Evolution of Cheese-

Making Technology

Activity 978-0-76383-875-1 p. 216-217
Lab 11b - Using Hydroponics 

to Develop Fertilizers

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(E) plan and implement 

investigative procedures, 

including asking questions, 

formulating testable 

hypotheses, and selecting, 

handling, and maintaining 

appropriate equipment and 

technology;

(3) plan investigative 

procedures, including 

selecting appropriate 

equipment

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Review
978-0-76384-284-0

p. 32
Chapter 1 Review - Thinking 

Like a Biotechnician #4

Activity 978-0-76383-875-1 p. 216-217
Lab 11b - Using Hydroponics 

to Develop Fertilizers

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(E) plan and implement 

investigative procedures, 

including asking questions, 

formulating testable 

hypotheses, and selecting, 

handling, and maintaining 

appropriate equipment and 

technology;

(4) plan investigative 

procedures, including 

selecting appropriate 

technology

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Activity 978-0-76383-875-1 p. 216-217
Lab 11b - Using Hydroponics 

to Develop Fertilizers
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(E) plan and implement 

investigative procedures, 

including asking questions, 

formulating testable 

hypotheses, and selecting, 

handling, and maintaining 

appropriate equipment and 

technology;

(5) implement investigative 

procedures, including 

asking questions

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Activity 978-0-76383-875-1 p. 216-217
Lab 11b - Using Hydroponics 

to Develop Fertilizers

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(E) plan and implement 

investigative procedures, 

including asking questions, 

formulating testable 

hypotheses, and selecting, 

handling, and maintaining 

appropriate equipment and 

technology;

(6) implement investigative 

procedures, including 

formulating testable 

hypotheses

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Activity 978-0-76383-875-1 p. 216

Lab 11a - Testing Fertilizer 

Content (Thinking Like a 

Biotechnician #2)
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(E) plan and implement 

investigative procedures, 

including asking questions, 

formulating testable 

hypotheses, and selecting, 

handling, and maintaining 

appropriate equipment and 

technology;

(7) implement investigative 

procedures, including 

selecting appropriate 

equipment

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Activity 978-0-76383-875-1 p. 216-217
Lab 11b - Using Hydroponics 

to Develop Fertilizers

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(E) plan and implement 

investigative procedures, 

including asking questions, 

formulating testable 

hypotheses, and selecting, 

handling, and maintaining 

appropriate equipment and 

technology;

(8) implement investigative 

procedures, including 

selecting appropriate 

technology

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Activity 978-0-76383-875-1 p. 216-217
Lab 11b - Using Hydroponics 

to Develop Fertilizers
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(E) plan and implement 

investigative procedures, 

including asking questions, 

formulating testable 

hypotheses, and selecting, 

handling, and maintaining 

appropriate equipment and 

technology;

(9) plan investigative 

procedures, including 

handling appropriate 

equipment

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Activity 978-0-76383-875-1 p. 216-217
Lab 11b - Using Hydroponics 

to Develop Fertilizers

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(E) plan and implement 

investigative procedures, 

including asking questions, 

formulating testable 

hypotheses, and selecting, 

handling, and maintaining 

appropriate equipment and 

technology;

(10) plan investigative 

procedures, including 

handling appropriate 

technology

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Activity 978-0-76383-875-1 p. 216-217
Lab 11b - Using Hydroponics 

to Develop Fertilizers
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(E) plan and implement 

investigative procedures, 

including asking questions, 

formulating testable 

hypotheses, and selecting, 

handling, and maintaining 

appropriate equipment and 

technology;

(11) implement 

investigative procedures, 

including handling 

appropriate equipment

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Activity 978-0-76383-875-1 p. 6-11

Lab 1c - Cheese Production: 

The Evolution of Cheese-

Making Technology

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(E) plan and implement 

investigative procedures, 

including asking questions, 

formulating testable 

hypotheses, and selecting, 

handling, and maintaining 

appropriate equipment and 

technology;

(12) implement 

investigative procedures, 

including handling 

appropriate technology

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Activity 978-0-76383-875-1 p. 6-11

Lab 1c - Cheese Production: 

The Evolution of Cheese-

Making Technology
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(E) plan and implement 

investigative procedures, 

including asking questions, 

formulating testable 

hypotheses, and selecting, 

handling, and maintaining 

appropriate equipment and 

technology;

(13) plan investigative 

procedures, including 

maintaining appropriate 

equipment

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Activity 978-0-76383-875-1 p. 216-217
Lab 11b - Using Hydroponics 

to Develop Fertilizers

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(E) plan and implement 

investigative procedures, 

including asking questions, 

formulating testable 

hypotheses, and selecting, 

handling, and maintaining 

appropriate equipment and 

technology;

(14) plan investigative 

procedures, including 

maintaining appropriate 

technology

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Activity 978-0-76383-875-1 p. 216-217
Lab 11b - Using Hydroponics 

to Develop Fertilizers
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(E) plan and implement 

investigative procedures, 

including asking questions, 

formulating testable 

hypotheses, and selecting, 

handling, and maintaining 

appropriate equipment and 

technology;

(15) implement 

investigative procedures, 

including maintaining 

appropriate equipment

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Activity 978-0-76383-875-1 p. 216-217
Lab 11b - Using Hydroponics 

to Develop Fertilizers

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(E) plan and implement 

investigative procedures, 

including asking questions, 

formulating testable 

hypotheses, and selecting, 

handling, and maintaining 

appropriate equipment and 

technology;

(16) implement 

investigative procedures, 

including maintaining 

appropriate technology

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Activity 978-0-76383-875-1 p. 216-217
Lab 11b - Using Hydroponics 

to Develop Fertilizers
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(F) collect data individually 

or collaboratively, make 

measurements with 

precision and accuracy, 

record values using 

appropriate units, and 

calculate statistically 

relevant quantities to 

describe data, including 

mean, median, and range

(1) collect data individually 

or collaboratively

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Activity 978-0-76383-875-1 p. 221-225
Lab 11e - Measuring DNA in 

Samples

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(F) collect data individually 

or collaboratively, make 

measurements with 

precision and accuracy, 

record values using 

appropriate units, and 

calculate statistically 

relevant quantities to 

describe data, including 

mean, median, and range

(2) make measurements 

with precision 

Instruction

978-0-76384-284-0 p. 71-76 Measuring Volumes in a 

Biotechnology Facility

Activity 978-0-76383-875-1 p. 51-54

Lab 3f - Making Solutions of 

Differing % Mass/Volume 

Concentrations

Activity 978-0-76383-875-1 p. 55-58

Lab 3g - Making Solutions of 

Differing Molarity 

Concentrations
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(F) collect data individually 

or collaboratively, make 

measurements with 

precision and accuracy, 

record values using 

appropriate units, and 

calculate statistically 

relevant quantities to 

describe data, including 

mean, median, and range

(3) make measurements 

with  accuracy

Instruction

978-0-76384-284-0 p. 71-76 Measuring Volumes in a 

Biotechnology Facility

Activity 978-0-76383-875-1 p. 51-54

Lab 3f - Making Solutions of 

Differing % Mass/Volume 

Concentrations

Activity 978-0-76383-875-1 p. 55-58

Lab 3g - Making Solutions of 

Differing Molarity 

Concentrations

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(F) collect data individually 

or collaboratively, make 

measurements with 

precision and accuracy, 

record values using 

appropriate units, and 

calculate statistically 

relevant quantities to 

describe data, including 

mean, median, and range

(4) record values using 

appropriate units

Instruction

978-0-76384-284-0 p. 71-76 Measuring Volumes in a 

Biotechnology Facility

Activity 978-0-76383-875-1 p. 51-54

Lab 3f - Making Solutions of 

Differing % Mass/Volume 

Concentrations

Instruction
978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(F) collect data individually 

or collaboratively, make 

measurements with 

precision and accuracy, 

record values using 

appropriate units, and 

calculate statistically 

relevant quantities to 

describe data, including 

mean, median, and range

(5) calculate statistically 

relevant quantities to 

describe data, including 

mean

Instruction

978-0-76384-284-0 p. 298 Statistical Analysis of Data

Review
978-0-76384-284-0

p. 309
Chapter 10 Review, bulletpoint 

3 (second page of review)

Activity 978-0-76383-875-1 p. 141-144

Lab 7g - Determining the 

Concentration of Amylase in 

Solution, Data 

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(F) collect data individually 

or collaboratively, make 

measurements with 

precision and accuracy, 

record values using 

appropriate units, and 

calculate statistically 

relevant quantities to 

describe data, including 

mean, median, and range

(6) calculate statistically 

relevant quantities to 

describe data, including 

median

Instruction

(Drop-down menu)
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(F) collect data individually 

or collaboratively, make 

measurements with 

precision and accuracy, 

record values using 

appropriate units, and 

calculate statistically 

relevant quantities to 

describe data, including 

mean, median, and range

(7) calculate statistically 

relevant quantities to 

describe data, including 

range

Instruction

Activity 978-0-76383-875-1 p. 141-144

Lab 7g - Determining the 

Concentration of Amylase in 

Solution, Data 

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(G) demonstrate the use of 

course apparatus, 

equipment, techniques, and 

procedures

(1) demonstrate the use of 

course apparatus

Instruction

978-0-76384-284-0 p. 70 Chapter 3- The Basic Skills of the Biotechnology Workplace

Review
978-0-76384-284-0 p. 92-93 Chapter 3 Review Summary 

and Lab Practices

Activity 978-0-76383-875-1 p. 115-117
Lab 6c - Assaying for Amylase 

Activity

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(G) demonstrate the use of 

course apparatus, 

equipment, techniques, and 

procedures

(2) demonstrate the use of 

course equipment

Instruction

978-0-76384-284-0 p. 70 Chapter - The Basic Skills of the Biotechnology Workplace

Review
978-0-76384-284-0 p. 92-93 Chapter 3 Review Summary 

and Lab Practices
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Activity 978-0-76383-875-1 p. 115-117
Lab 6c - Assaying for Amylase 

Activity

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(G) demonstrate the use of 

course apparatus, 

equipment, techniques, and 

procedures

(3) demonstrate the use of 

course techniques

Instruction

978-0-76384-284-0 p. 70 Chapter 3 - The Basic Skills of the Biotechnology Workplace

Review
978-0-76384-284-0 p. 92-93 Chapter 3 Review Summary 

and Lab Practices

Activity 978-0-76383-875-1 p. 115-117
Lab 6c - Assaying for Amylase 

Activity

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(G) demonstrate the use of 

course apparatus, 

equipment, techniques, and 

procedures

(4) demonstrate the use of 

course procedures

Instruction

978-0-76384-284-0 p. 70 Chapter 3- The Basic Skills of the Biotechnology Workplace

Review
978-0-76384-284-0 p. 92-93 Chapter 3 Review Summary 

and Lab Practices

Activity 978-0-76383-875-1 p. 115-117
Lab 6c - Assaying for Amylase 

Activity

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(H) organize, analyze, 

evaluate, build models, 

make inferences, and 

predict trends from data

(1) organize data

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility
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Activity 978-0-76383-875-1 p. 2-4
Lab 1a - How To Set Up a 

Legal Scientific Notebook

Activity
978-0-76384-284-0

p. 98-99

Activiey 3.4 - Finding the 

Molecular Weights of the 

Solutes Used in Common 

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(H) organize, analyze, 

evaluate, build models, 

make inferences, and 

predict trends from data

(2) analyze data

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Activity
978-0-76384-284-0

p. 124
Biotech Online: Chop and Go Electrophoresis

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(H) organize, analyze, 

evaluate, build models, 

make inferences, and 

predict trends from data

(3) evaluate data

Instruction

978-0-76384-284-0 p. 19-23 Section 1.4 - Doing 

Biotechnology: Scientific 

Methodology in a

Research Facility

Activity 978-0-76383-875-1 p. 221-225

Laboratory 11e - Measuring 

DNA in Samples 

(*Analyze/Collect Data p. 225)
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(H) organize, analyze, 

evaluate, build models, 

make inferences, and 

predict trends from data

(4) build models from data

Instruction

Activity
978-0-76384-284-0 p. 128 Biotech Live: Build Your Own DNA

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(H) organize, analyze, 

evaluate, build models, 

make inferences, and 

predict trends from data

(5) make inferences from 

data

Instruction

Activity 978-0-76383-875-1 p. 146-151

Laboratory 7i Determining the 

Concentration and Purity of 

DNA Samples - Part 1: Pre-

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(H) organize, analyze, 

evaluate, build models, 

make inferences, and 

predict trends from data

(6) predict trends from data

Instruction

(Drop-down menu)
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(I) perform calculations 

using dimensional analysis, 

significant digits, and 

scientific notation

(1) perform calculations 

using dimensional analysis

Instruction

(Drop-down menu)

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(I) perform calculations 

using dimensional analysis, 

significant digits, and 

scientific notation

(2) perform calculations 

using significant digits

Instruction

(Drop-down menu)

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(I) perform calculations 

using dimensional analysis, 

significant digits, and 

scientific notation

(3) perform calculations 

using scientific notation

Instruction

Activity
978-0-76384-284-0

p. 129
Activity 4.3 - Bacteria Cell 

Growth Curve
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(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(J) communicate valid 

conclusions using essential 

vocabulary and multiple 

modes of expression such 

as lab reports, labeled 

drawings, graphic 

organizers, journals, 

summaries, oral reports, 

and technology-based 

reports

(1) communicate valid 

conclusions using essential 

vocabulary 

Instruction

978-0-76384-284-0 p. 22-23 Section 1.4 - Conducting 

an Experiment Using 

Scientific Methodologies 

& Sharing Experimental 

Results with the 

Scientific

Community

Activity 978-0-76383-875-1 p. 3-4

Lab 1a: How to Set Up a Legal 

Scientific Notebook - 

Laboratory Notebook Policies 

(2) The student uses 

scientific methods and 

equipment during 

laboratory and field 

investigations. The student 

is expected to:

(J) communicate valid 

conclusions using essential 

vocabulary and multiple 

modes of expression such 

as lab reports, labeled 

drawings, graphic 

organizers, journals, 

summaries, oral reports, 

and technology-based 

reports

(2) communicate valid 

conclusions using multiple 

modes of expression 

Instruction

978-0-76384-284-0 p. 22-23 Conducting an 

Experiment Using 

Scientific Methodologies 

& Sharing Experimental 

Results with the 

Scientific

Community

Activity 978-0-76383-875-1 p. 3-4

Lab 1a: How to Set Up a Legal 

Scientific Notebook - 

Laboratory Notebook Policies 
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(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(A) in all fields of science, 

analyze, evaluate, and 

critique scientific 

explanations by using 

empirical evidence, logical 

reasoning, and 

experimental and 

observational testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

(1) in all fields of science, 

analyze scientific 

explanations by using 

empirical evidence, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

Instruction

(Drop-down menu)

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(A) in all fields of science, 

analyze, evaluate, and 

critique scientific 

explanations by using 

empirical evidence, logical 

reasoning, and 

experimental and 

observational testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

(2) in all fields of science, 

analyze scientific 

explanations by using 

logical reasoning, including 

examining all sides of 

scientific evidence of those 

scientific explanations, so 

as to encourage critical 

thinking by the student

Instruction

(Drop-down menu)
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(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(A) in all fields of science, 

analyze, evaluate, and 

critique scientific 

explanations by using 

empirical evidence, logical 

reasoning, and 

experimental and 

observational testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

(3) in all fields of science, 

analyze scientific 

explanations by using 

experimental testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

Instruction

(Drop-down menu)

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(A) in all fields of science, 

analyze, evaluate, and 

critique scientific 

explanations by using 

empirical evidence, logical 

reasoning, and 

experimental and 

observational testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

(4) in all fields of science, 

analyze scientific 

explanations by using 

observational testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

Instruction

(Drop-down menu)
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(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(A) in all fields of science, 

analyze, evaluate, and 

critique scientific 

explanations by using 

empirical evidence, logical 

reasoning, and 

experimental and 

observational testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

(5) in all fields of science, 

evaluate scientific 

explanations by using 

empirical evidence, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

Instruction

(Drop-down menu)

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(A) in all fields of science, 

analyze, evaluate, and 

critique scientific 

explanations by using 

empirical evidence, logical 

reasoning, and 

experimental and 

observational testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

 

(6) in all fields of science, 

evaluate scientific 

explanations by using 

logical reasoning, including 

examining all sides of 

scientific evidence of those 

scientific explanations, so 

as to encourage critical 

thinking by the student

Instruction

(Drop-down menu)
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(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(A) in all fields of science, 

analyze, evaluate, and 

critique scientific 

explanations by using 

empirical evidence, logical 

reasoning, and 

experimental and 

observational testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

(7) in all fields of science, 

evaluate scientific 

explanations by using 

experimental testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

Instruction

(Drop-down menu)

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(A) in all fields of science, 

analyze, evaluate, and 

critique scientific 

explanations by using 

empirical evidence, logical 

reasoning, and 

experimental and 

observational testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

(8) in all fields of science, 

evaluate scientific 

explanations by using 

observational testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

Instruction

(Drop-down menu)
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(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(A) in all fields of science, 

analyze, evaluate, and 

critique scientific 

explanations by using 

empirical evidence, logical 

reasoning, and 

experimental and 

observational testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

(9) in all fields of science, 

critique scientific 

explanations by using 

empirical evidence, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

Instruction

(Drop-down menu)

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(A) in all fields of science, 

analyze, evaluate, and 

critique scientific 

explanations by using 

empirical evidence, logical 

reasoning, and 

experimental and 

observational testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

(10) in all fields of science, 

critique scientific 

explanations by using 

logical reasoning, including 

examining all sides of 

scientific evidence of those 

scientific explanations, so 

as to encourage critical 

thinking by the student

Instruction

(Drop-down menu)
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(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(A) in all fields of science, 

analyze, evaluate, and 

critique scientific 

explanations by using 

empirical evidence, logical 

reasoning, and 

experimental and 

observational testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

(11) in all fields of science, 

critique scientific 

explanations by using 

experimental testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

Instruction

(Drop-down menu)

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(A) in all fields of science, 

analyze, evaluate, and 

critique scientific 

explanations by using 

empirical evidence, logical 

reasoning, and 

experimental and 

observational testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

(12) in all fields of science, 

critique scientific 

explanations by using 

observational testing, 

including examining all 

sides of scientific evidence 

of those scientific 

explanations, so as to 

encourage critical thinking 

by the student

Instruction

(Drop-down menu)
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(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(B) communicate and apply 

scientific information 

extracted from various 

sources such as current 

events, news reports, 

published journal articles, 

and marketing materials

(1) communicate scientific 

information extracted from 

various sources 

Instruction

Activity
978-0-76384-284-0

p. 69
Bioethics "To Do"

Activity
978-0-76384-284-0

p. 112
Biotech Online - now Your 

Genome

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(B) communicate and apply 

scientific information 

extracted from various 

sources such as current 

events, news reports, 

published journal articles, 

and marketing materials

(2) apply scientific 

information extracted from 

various sources 

Instruction

(Drop-down menu)
978-0-76384-284-0

p. 133
Bioethics  - The Promise of 

Gene Therapy Part II

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(C) draw inferences based 

on data related to 

promotional materials for 

products and services

(1) draw inferences based 

on data related to 

promotional materials for 

products 
Instruction
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(Drop-down menu)

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(C) draw inferences based 

on data related to 

promotional materials for 

products and services

(2) draw inferences based 

on data related to 

promotional materials for 

services
Instruction

(Drop-down menu)

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(D) evaluate the impact of 

research and technology on 

scientific thought, society, 

and the environment

(1) evaluate the impact of 

research on scientific 

thought 

Instruction

(Drop-down menu)

Page 54 of 91 Publisher Name: Program ISBN Student Material



§130. Career and Technical Education §130.364 Advanced Biotechnology (One Credit). Proclamation 2014

Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(D) evaluate the impact of 

research and technology on 

scientific thought, society, 

and the environment

(2) evaluate the impact of 

research on society

Instruction

(Drop-down menu)

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(D) evaluate the impact of 

research and technology on 

scientific thought, society, 

and the environment

(3) evaluate the impact of 

research on the 

environment

Instruction

(Drop-down menu)

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(D) evaluate the impact of 

research and technology on 

scientific thought, society, 

and the environment

(4) evaluate the impact of 

technology on scientific 

thought

Instruction
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(Drop-down menu)

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(D) evaluate the impact of 

research and technology on 

scientific thought, society, 

and the environment

(5) evaluate the impact of  

technology on society

Instruction

(Drop-down menu)

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(D) evaluate the impact of 

research and technology on 

scientific thought, society, 

and the environment

(6) evaluate the impact of  

technology on the 

environment

Instruction

(Drop-down menu)

Page 56 of 91 Publisher Name: Program ISBN Student Material



§130. Career and Technical Education §130.364 Advanced Biotechnology (One Credit). Proclamation 2014

Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(E) describe the connection 

between biotechnology and 

future careers

Instruction

978-0-76384-284-0 p. 9 Domains of Technology, Looking AheadThe Increasing Variety of Biotechnology Products

Assessment
978-0-76384-284-0

p. 163

Bioethics: Who Owns the 

Patent on the Genetic Code 

for Your Proteins?

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(F) research and describe 

the history of biotechnology 

and contributions of 

scientists

(1) research the history of 

biotechnology 

Instruction

(Drop-down menu)

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(F) research and describe 

the history of biotechnology 

and contributions of 

scientists

(2) research the 

contributions of scientists

Instruction
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(Drop-down menu)

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(F) research and describe 

the history of biotechnology 

and contributions of 

scientists

(3) describe the history of 

biotechnology

Instruction

(Drop-down menu)

(3) The student uses critical 

thinking, scientific 

reasoning, and problem 

solving to make informed 

decisions within and 

outside the classroom. The 

student is expected to:

(F) research and describe 

the history of biotechnology 

and contributions of 

scientists

(4) describe the 

contributions of scientists

Instruction

(Drop-down menu)
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(4) The student explores 

the emerging field of 

biotechnology. The student 

is expected to:

(A) define biotechnology as 

related to new and 

emerging occupations

(1) define biotechnology as 

related to new occupations
Instruction

978-0-76384-284-0 9-Apr Section 3.1 - Defining Biotechnology & Figure 1.13

Review
978-0-76384-284-0

10 Section 1.1 Review

(4) The student explores 

the emerging field of 

biotechnology. The student 

is expected to:

(A) define biotechnology as 

related to new and 

emerging occupations

(2) define biotechnology as 

related to emerging 

occupations
Instruction

978-0-76384-284-0 9-Apr Section 3.1 - Defining Biotechnology & Figure 1.13

Review
978-0-76384-284-0

10 Section 1.1 Review

(4) The student explores 

the emerging field of 

biotechnology. The student 

is expected to:

(B) explore engineering and 

bioinformatics

(1) explore engineering

Instruction

978-0-76384-284-0 221-226 Section 8.1 An Overview of Genetic Engineering

Review
978-0-76384-284-0

226 Section 8.1 Review Questions

Page 59 of 91 Publisher Name: Program ISBN Student Material



§130. Career and Technical Education §130.364 Advanced Biotechnology (One Credit). Proclamation 2014

Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(4) The student explores 

the emerging field of 

biotechnology. The student 

is expected to:

(B) explore engineering and 

bioinformatics

(2) explore bioinformatics

Instruction

978-0-76384-284-0 131 NCBI and Bioinformatics

Activity
978-0-76384-284-0

131 Activity 4.4

(4) The student explores 

the emerging field of 

biotechnology. The student 

is expected to:

(C) create a timeline of 

historical biotechnology 

research and development

(1) create a timeline of 

historical biotechnology 

research 
Instruction

978-0-76384-284-0 19-23  Section 1.3

Review
978-0-76384-284-0

133 Bioethics Part I

Activity
978-0-76384-284-0

422

Activity 14.4 - The Evolution of 

the Science and Industry of 

Biotechnology

Activity
978-0-76384-284-0

312
Agricultural Biotech: How far 

has it come?

Activity
978-0-76384-284-0

289
Whatever Happened to the 

FLAVR SAVR® Tomato?

(4) The student explores 

the emerging field of 

biotechnology. The student 

is expected to:

(C) create a timeline of 

historical biotechnology 

research and development

(2) create a timeline of 

historical biotechnology 

development
Instruction

978-0-76384-284-0 19-23  Section 1.3

Review
978-0-76384-284-0

133 Bioethics Part I

Activity
978-0-76384-284-0

422

Activity 14.4 - The Evolution of 

the Science and Industry of 

Biotechnology

Activity
978-0-76384-284-0

312
Agricultural Biotech: How far 

has it come?

Activity
978-0-76384-284-0

289
Whatever Happened to the 

FLAVR SAVR® Tomato?

Page 60 of 91 Publisher Name: Program ISBN Student Material



§130. Career and Technical Education §130.364 Advanced Biotechnology (One Credit). Proclamation 2014

Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(4) The student explores 

the emerging field of 

biotechnology. The student 

is expected to:

(D) research career 

opportunities in fields such 

as molecular, forensic, 

medical, regulatory, and 

agricultural biotechnology

(1) research career 

opportunities in fields 

Instruction

978-0-76384-284-0

23
Careers in the Biotechnology 

Industry

Activity
978-0-76384-284-0

26
Biotech Online: Finding “Hot 

Jobs”

(5) The student analyzes 

bacterial, plant, and animal 

cell structures. The student 

is expected to:

(A) distinguish among 

bacterial, plant, and animal 

cells

(1) distinguish among 

bacterial cells

Instruction

978-0-76384-284-0 p. 43-44 Section 2.1 - Organisms and Their Components & Figure 2.5 - Levels of Biological Organization; 

Assessment 978-0-76383-875-1 p. 22-25

Lab 2C: Using a Compound 

Light Microscope to Study 

Cells

Activity
978-0-76384-284-0

p. 65
Thinking Like a Biotechnician, 

#'s 1 & 7

Instruction
978-0-76384-284-0

p. 47-51

Section 2.2 - Cellular 

Organization and 

ProcessesTypes of Cells 

Instruction
978-0-76384-284-0

p.107-108
Sources of DNA - Prokaryotic 

DNA & Figure 4.7 & Figure 4.8

(5) The student analyzes 

bacterial, plant, and animal 

cell structures. The student 

is expected to:

(A) distinguish among 

bacterial, plant, and animal 

cells

(2) distinguish among plant 

cells
Instruction

978-0-76384-284-0 p. 43-51; p. 110 Levels of Biological Organization & Figure 2.5, Section 2.2 - Cellular Oraganization and Processes & Figures 2.8 & 2.9, Figure 2.18; Eukarotic DNA & Figure 4.15

Assessment 978-0-76383-875-1 p. 22-25

Lab 2C: Using a Compound 

Light Microscope to Study 

Cells

Review
978-0-76384-284-0

p. 51 Section 2.2 Review Questions

Review
978-0-76384-284-0

p. 84 Summary
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(5) The student analyzes 

bacterial, plant, and animal 

cell structures. The student 

is expected to:

(A) distinguish among 

bacterial, plant, and animal 

cells

(3) distinguish among 

animal cells

Instruction

978-0-76384-284-0 p. 43-51; p. 110 Section 2.1 - Organisms and their Components, Levels of Biological Organization & Figure 2.5, Section 2.2 - Cellular Oraganization and Processes & Figure 2.10; Eukarotic DNA

Assessment 978-0-76383-875-1 p. 22-25

Lab 2C: Using a Compound 

Light Microscope to Study 

Cells; 

Review
978-0-76384-284-0

p. 51 Section 2.2 Review Questions

Review
978-0-76384-284-0

p. 84 Summary

(5) The student analyzes 

bacterial, plant, and animal 

cell structures. The student 

is expected to:

(B) describe the major 

structures in a bacterial cell 

and their functions such as 

pili, capsule, and flagella

(1) describe the major 

structures in a bacterial cell

Instruction

978-0-76384-284-0 p. 108 Figure 4.8 - Structure of a Bacterium

Assessment 978-0-76383-875-1 p. 22-25

Lab 2C: Using a Compound 

Light Microscope to Study 

Cells; 

Assessment
978-0-76384-284-0

p. 65
Thinking Like a Biotechnician, 

#7

Review
978-0-76384-284-0

p. 65 Lab Practices

(5) The student analyzes 

bacterial, plant, and animal 

cell structures. The student 

is expected to:

(B) describe the major 

structures in a bacterial cell 

and their functions such as 

pili, capsule, and flagella

(2) describe the [functions 

of] structures in a bacterial 

cell Instruction

978-0-76384-284-0 p. 46-47; p. 108  Section 2.2 - Cellular Organization and Processes; Figure 4.8 - Structure of a Bacterium 

Assessment 978-0-76383-875-1 p. 22-25

Lab 2C: Using a Compound 

Light Microscope to Study 

Cells; 

Page 62 of 91 Publisher Name: Program ISBN Student Material



§130. Career and Technical Education §130.364 Advanced Biotechnology (One Credit). Proclamation 2014

Knowledge and Skills 

Statement
Student Expectation Breakout Citation Type Component ISBN Page (s) Specific Location

(5) The student analyzes 

bacterial, plant, and animal 

cell structures. The student 

is expected to:

(C) describe the major 

structures in a plant cell 

and their functions such as 

cell wall and chloroplasts

(1) describe the major 

structures in a plant cell

Instruction

978-0-76384-284-0 p. 46-47  Section 2.2 - Cellular Organization and Processes; Figure 2.9 -Plant Cell 

Assessment 978-0-76383-875-1 p. 22-25

Lab 2C: Using a Compound 

Light Microscope to Study 

Cells; 

(5) The student analyzes 

bacterial, plant, and animal 

cell structures. The student 

is expected to:

(C) describe the major 

structures in a plant cell 

and their functions such as 

cell wall and chloroplasts

(2) describe the [functions 

of] structures in a plant cell

Instruction

978-0-76384-284-0 p. 46-48  Section 2.2 - Cellular Organization and Processes; Figure 2.9 -Plant Cell 

Activity 978-0-76383-875-1 p. 22-25

Lab 2C: Using a Compound 

Light Microscope to Study 

Cells; 

(5) The student analyzes 

bacterial, plant, and animal 

cell structures. The student 

is expected to:

(D) describe the major 

structures in an animal cell 

and their functions such as 

nucleus, nucleolus, cell 

membrane, mitochondria, 

ribosomes, Golgi 

apparatus, chromatin, 

cytoplasm, and 

endoplasmic reticulum

(1) describe the major 

structures in an animal cell 

Instruction

978-0-76384-284-0 p. 46-48  Section 2.2 - Cellular Organization and Processes; Figure 2.10 -Plant Cell 

Assessment 978-0-76383-875-1 p. 22-25

Lab 2C: Using a Compound 

Light Microscope to Study 

Cells; 
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(5) The student analyzes 

bacterial, plant, and animal 

cell structures. The student 

is expected to:

(D) describe the major 

structures in an animal cell 

and their functions such as 

nucleus, nucleolus, cell 

membrane, mitochondria, 

ribosomes, Golgi 

apparatus, chromatin, 

cytoplasm, and 

endoplasmic reticulum

(2) describe the [functions 

of] structures in an animal 

cell

Instruction

978-0-76384-284-0 p. 46-48  Section 2.2 - Cellular Organization and Processes; Figure 2.10 -Plant Cell 

Assessment 978-0-76383-875-1 p. 22-25

Lab 2C: Using a Compound 

Light Microscope to Study 

Cells; 

(5) The student analyzes 

bacterial, plant, and animal 

cell structures. The student 

is expected to:

(E) identify cells using the 

microscope

Instruction

978-0-76384-284-0 p. 50 - 51 Figures 2.15, 2.16, 2.17, & 2.18

Activity 978-0-76383-875-1 p. 22-25

Lab 2C: Using a Compound 

Light Microscope to Study 

Cells; 

Assessment
978-0-76384-284-0

p. 45
Biotech Online - Picking the 

Right Tool for The Job
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(6) The student 

understands the role of 

genetics in the 

biotechnology industry. The 

student is expected to:

(A) explain terms related to 

molecular biology such as 

nucleic acids, nitrogen 

bases, amino acids, 

transcription, translation, 

polymerase, and protein 

synthesis

(1) explain terms related to 

molecular biology 

Instruction

978-0-76384-284-0 p. 46-51; p. 52-61; p. 102-107; p. 142--147Section 2.2 - Organisms and Their Components (Levels of Biological Organization); 2.3 - The Molicules of Cells; Section 4.1 DNA Structure and Function; Section 5.2 - The Production of Proteins

Review
978-0-76384-284-0

p. 51 Section 2.2 Review Questions

Review
978-0-76384-284-0

p. 142 Section 5.2 Review Questions

Assessment
978-0-76384-284-0

p. 52
Biotech Online - Computer-

generated Molecular Models

(6) The student 

understands the role of 

genetics in the 

biotechnology industry. The 

student is expected to:

(B) describe the structure of 

a nucleotide

Instruction

978-0-76384-284-0

p. 59; p. 370

Section 2.3 - The Molecules of 

Cells ( Nucleic Acids) & Figure 

2.33 - Two Neucleotides; 

Section 13.1 - Making DNA 

Molecules - DNA Synthesis 

(*DNA Replication) & Figure 

13.4 DNA Replication

Activity
978-0-76384-284-0

p. 65
Thinking Like a Biotechnician 

# 6

Review
978-0-76384-284-0

p. 388 Chapter 13 Review

(6) The student 

understands the role of 

genetics in the 

biotechnology industry. The 

student is expected to:

(C) identify the nitrogen 

bases of deoxyribonucleic 

acid and ribonucleic acid

(1) identify the nitrogen 

bases of deoxyribonucleic 

acid 
Instruction

978-0-76384-284-0 p. 59-60 Section 2.3 - The Molecules of Cells; Figure 2.34 - The DNA Structure

Review
978-0-76384-284-0

p. 61
Section 2.3 Review Questions 

#4

Instruction
978-0-76384-284-0

p. 105

Section 4.1 - DNA Structure 

and Function; Figure 4.3 a-d - 

Nitrogenous Bases of DNA

Review
978-0-76384-284-0

p. 107
Section 4.1 Review Questions 

#2
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Activity
978-0-76384-284-0

p. 128
Thinking Like a Biotechnician 

#2

(6) The student 

understands the role of 

genetics in the 

biotechnology industry. The 

student is expected to:

(C) identify the nitrogen 

bases of deoxyribonucleic 

acid and ribonucleic acid

(2) identify the nitrogen 

bases of ribonucleic acid

Instruction

978-0-76384-284-0 p. 59-60 Section 2.3 - The Molecules of Cells; Figure 2.34 - The DNA Structure

Activity
978-0-76384-284-0

p. 67

Activity 2.4 - Conducting 

Exhaustive Research - "DNA 

identification/analysis" 

Instruction
978-0-76384-284-0

p. 104
Margin Definition - 

Nitrogenous Base

(6) The student 

understands the role of 

genetics in the 

biotechnology industry. The 

student is expected to:

(D) explain how nucleotides 

join together to form a 

double-helical 

deoxyribonucleic acid 

molecule

Instruction

978-0-76384-284-0 p. 105 Section 4.1 - DNA Structure and Function; Figure 4.4 - DNA Structure

Assessment 978-0-76383-875-1 p. 258
Lab 13.a - DNA Synthesis in 

Vitro

Instruction
978-0-76384-284-0

p. 257 Making DNA Molecules

Assessment 978-0-76383-875-1 p. 266
Lab 13.d - Visualizing DNA on 

a Southern Blot

(6) The student 

understands the role of 

genetics in the 

biotechnology industry. The 

student is expected to:

(E) describe the 

deoxyribonucleic acid and 

ribonucleic acid replication 

process

(1) describe the 

deoxyribonucleic acid 

replication process
Instruction

978-0-76384-284-0 p. 116-119 Section 4.3 - Isolating and Manipulating DNA

Review
978-0-76384-284-0

p. 127
Chapter 4 Review - Summary 

(Concepts - bulletpoint 7)

Instruction
978-0-76384-284-0 p. 106 Figure 4.6 - DNA Replication
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Instruction
978-0-76384-284-0

p. 367

13.1 - Making DNA Molecules 

(DNA Synthesis); Figure 13.4 

DNA Replication

Assessment
978-0-76384-284-0

p. 368
Biotech Online - Tell Me About 

Telemeres

(6) The student 

understands the role of 

genetics in the 

biotechnology industry. The 

student is expected to:

(E) describe the 

deoxyribonucleic acid and 

ribonucleic acid replication 

process

(2) describe the ribonucleic 

acid replication process

Instruction

978-0-76384-284-0

p. 367

13.1 - Making DNA Molecules 

(DNA Synthesis); Figure 13.4 

DNA Replication

Review
978-0-76384-284-0

p. 418

Chapter 14 Review - 

Summary (Concepts - 

bulletpoints 9-11)

Instruction
978-0-76384-284-0

p. 399-400

Section 14.1 - Advances in 

Molecular Biology Biology 

Lead to New Biotechnologies 

(6) The student 

understands the role of 

genetics in the 

biotechnology industry. The 

student is expected to:

(F) illustrate the process of 

protein synthesis

Instruction

978-0-76384-284-0 p. 142-147 Section 5.2 - The Production of Proteins; Figures 5.14, 5.15, 5.16, 5.17

Review
978-0-76384-284-0

p. 158
Chaper 5 Review - summary 

(Concepts - bulletpoints 

Review
978-0-76384-284-0

p. 147
Section 5.2 Review Questions 

#1

(6) The student 

understands the role of 

genetics in the 

biotechnology industry. The 

student is expected to:

(G) define genome and 

gene expression

(1) define genome 

Instruction

978-0-76384-284-0 p. 23 Section 1.5 - Careers in the Biotechnology Industry

Assessment
978-0-76384-284-0 p. 397-398 Biotech Online - The Buzz Is That the Bee Genome is Done!
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Instruction
978-0-76384-284-0 p. 431 Glossary

Instruction
978-0-76384-284-0 p. 397-398 Section 14.1 Advances in Molecular Biology Lead to New Biotechnologies (Genomics)

Instruction
978-0-76384-284-0 p. 321- Section 11.2 Advances in Agriculture through DNA Technology

(6) The student 

understands the role of 

genetics in the 

biotechnology industry. The 

student is expected to:

(G) define genome and 

gene expression

(2) define gene expression

Instruction

978-0-76384-284-0 p. 104 Figure 4.2 - The Central Dogma of Biology

Review
978-0-76384-284-0 p. 126 Chapter 4 Review - Summary) Concepts - bulletpoints 3 & 9)

Instruction
978-0-76384-284-0 p. 108-109, 112 Section 4.2 - Sources of DNA

(6) The student 

understands the role of 

genetics in the 

biotechnology industry. The 

student is expected to:

(H) evaluate the 

significance of ethics and 

regulations as it relates to 

gene expression

(1) evaluate the 

significance of ethics as it 

relates to gene expression
Instruction

978-0-76384-284-0 p. 27 Section 1.6 - Biotechnology With a Concience / Bioethics

Review
978-0-76384-284-0

p. 29
Section 1.6 Review Questions 

1-3

Instruction
978-0-76384-284-0

p. 31 & 428 Definition of "Bioethics"

(6) The student 

understands the role of 

genetics in the 

biotechnology industry. The 

student is expected to:

(H) evaluate the 

significance of ethics and 

regulations as it relates to 

gene expression

(2) evaluate the 

significance of regulations 

as it relates to gene 

expression
Instruction

978-0-76384-284-0

p. 17

How Companies Select 

Products to Manufacture 

(Regulations Governing 

Product Development)
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Activity
978-0-76384-284-0

p. 32
Thinking Like a Biiotechnician 

#10

(6) The student 

understands the role of 

genetics in the 

biotechnology industry. The 

student is expected to:

(I) summarize the role of 

genetics in the 

biotechnology industry
Instruction

978-0-76384-284-0 p. 24 Margin - definition of genetics

Activity 978-0-76383-875-1 p. 188
Lab 10a - Flower 

Morpholofy/Dissection

Instruction
978-0-76384-284-0

p. 60
Section 2.3 - The Molecules of 

Cells

Activity 978-0-76383-875-1 p. 79
Lab 4h - DNA Extraction from 

Bacteria

(7) The student analyzes 

the importance of 

recombinant 

deoxyribonucleic acid 

technology and genetic 

engineering. The student is 

expected to:

(A) define recombinant 

deoxyribonucleic acid 

technology as it relates to 

the biotechnology industry Instruction

978-0-76384-284-0 p. 117 Section 4.3 - Isolating and Manipulating DNA (Recombinant DNA Technology)

Activity 978-0-76383-875-1 p. 152

Lab 8a - Restriction Analysis 

of the Lamda Phage DNA 

Sequence

Instruction
978-0-76384-284-0

p. 4 & 437 Defined & Glossary
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(7) The student analyzes 

the importance of 

recombinant 

deoxyribonucleic acid 

technology and genetic 

engineering. The student is 

expected to:

(B) explain how 

recombinant 

deoxyribonucleic acid 

technology is used to clone 

genes

Instruction

978-0-76384-284-0 p. 4 Section 1.1 - Defining Biotechnology

Activity
978-0-76384-284-0

p. 311

Biotech Live - Plant Biotech 

Companies: Who are they? 

What do they do?

Instruction
978-0-76384-284-0 p. 228-229 Section 8.2 - Transforming Cells

Instruction
978-0-76384-284-0

p. 5 Figure 1.6

(7) The student analyzes 

the importance of 

recombinant 

deoxyribonucleic acid 

technology and genetic 

engineering. The student is 

expected to:

(C) explain the role of 

tissue cultures to genetic 

modification procedures

Instruction

978-0-76384-284-0 p. 285 Section 10.1 - Introduction to Plant Propagation; Figure 10.9

Activity 978-0-76383-875-1 p. 152
Lab 10i - Cloning African 

Violets

Instruction
978-0-76384-284-0 p. 303 & 435 Glossary - Definition of PT, or plant tissue culture

(7) The student analyzes 

the importance of 

recombinant 

deoxyribonucleic acid 

technology and genetic 

engineering. The student is 

expected to:

(D) propagate plant cultures

Instruction

978-0-76384-284-0 p. 305-307 Section 10.5 - Asexual Plant Propagation; Figure 10.41

Activity 978-0-76383-875-1 p. 203

Lab 10f - Asexual Plant 

Propagation Through Leaf and 

Stem Cuttings

Review
978-0-76384-284-0

p. 307
Section 10.5 Review 

Questions
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(7) The student analyzes 

the importance of 

recombinant 

deoxyribonucleic acid 

technology and genetic 

engineering. The student is 

expected to:

(E) maintain proper growing 

conditions for plant tissue 

cultures

Instruction

978-0-76384-284-0 p. 305-307 Section 10.5 - Asexual Plant Propagation (Starting a Tissue Culture)

Activity 978-0-76383-875-1 p. 203

Lab 10f - Asexual Plant 

Propagation Through Leaf and 

Stem Cuttings

(7) The student analyzes 

the importance of 

recombinant 

deoxyribonucleic acid 

technology and genetic 

engineering. The student is 

expected to:

(F) explain the role of 

restriction enzymes and 

plasmid deoxyribonucleic 

acid

(1) explain the role of 

restriction enzymes

Instruction

978-0-76384-284-0 p. 327 Section 11.4 - Plant Genetic Engineering

Activity
978-0-76384-284-0 p. 124 Biotech Online - Chop and Go Electrophoresis

Instruction
978-0-76384-284-0

p. 381
Figure 13.22 & DNA 

Fingerprinting

Instruction
978-0-76384-284-0

p. 381
Section 13.4 - Applications of 

PCR Technology

(7) The student analyzes 

the importance of 

recombinant 

deoxyribonucleic acid 

technology and genetic 

engineering. The student is 

expected to:

(F) explain the role of 

restriction enzymes and 

plasmid deoxyribonucleic 

acid

(2) explain the role of 

plasmid deoxyribonucleic 

acid

Instruction

978-0-76384-284-0 p. 10 Section 1.2 The Increasing Variety of Biotechnology Products
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Activity
978-0-76384-284-0

p. 95-96 Activity 3.2

(7) The student analyzes 

the importance of 

recombinant 

deoxyribonucleic acid 

technology and genetic 

engineering. The student is 

expected to:

(G) describe the vectors 

commonly used, including 

bacteriophage vectors

Instruction

978-0-76384-284-0 p. 108 Section 4.2 - Sources of DNA

Review 978-0-76383-875-1 p. 203

Lab 10f - Asexual Plant 

Propagation Through Leaf and 

Stem Cuttings

(7) The student analyzes 

the importance of 

recombinant 

deoxyribonucleic acid 

technology and genetic 

engineering. The student is 

expected to:

(H) discuss the polymerase 

chain reaction and its 

application in recombinant 

deoxyribonucleic acid 

technology

(1) discuss the polymerase 

chain reaction in 

recombinant 

deoxyribonucleic acid 

technology

Instruction

978-0-76384-284-0 p. 376 Section 13.3 - Polymerase Chain Reaction & Figure 13.13

Activity 978-0-76383-875-1 p. 273
Lab 13.g - DNA Typing by 

PCR/ Genotype Determination

Instruction 978-0-76383-875-1 p. 257
Ch 13 - Making DNA 

Molecules
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(7) The student analyzes 

the importance of 

recombinant 

deoxyribonucleic acid 

technology and genetic 

engineering. The student is 

expected to:

(H) discuss the polymerase 

chain reaction and its 

application in recombinant 

deoxyribonucleic acid 

technology

(2) discuss [the polymerase 

chain reaction] application 

in recombinant 

deoxyribonucleic acid 

technology

Instruction

978-0-76384-284-0 p. 379-383 Section 13.4 - Applications of PCR Technology

Activity 978-0-76383-875-1 p. 273
Lab 13.g - DNA Typing by 

PCR/ Genotype Determination

(7) The student analyzes 

the importance of 

recombinant 

deoxyribonucleic acid 

technology and genetic 

engineering. The student is 

expected to:

(I) perform restriction 

digests

Instruction

978-0-76384-284-0 p. 10 Section 1.2 - The Increasing Variety of Biotechnology Products

Activity 978-0-76383-875-1 p. 152

Lab 8a - Restriction Alanysis 

of the Lamda Phage DNA 

Sequence

Activity 978-0-76383-875-1 p.  155

Lab 8b - Restriction Digestion 

Used to Verify the pAmylase 

Plasmid

(8) The student examines 

federal, state, local, and 

industry regulations as 

related to biotechnology. 

The student is expected to:

(A) discuss the relationship 

between the local, state, 

and federal agencies 

responsible for regulation of 

the biotechnology industry

Instruction

978-0-76384-284-0 p. 14-19 Section 1.3 - How Companies Select Companies to Manufacture

Review
978-0-76384-284-0

p. 19 Section 1.3 Review Questions
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(8) The student examines 

federal, state, local, and 

industry regulations as 

related to biotechnology. 

The student is expected to:

(B) analyze policies and 

procedures used in the 

biotechnology industry such 

as animal research 

laboratories

(1) analyze policies used in 

the biotechnology industry 

Instruction

978-0-76384-284-0 p. 29 Section 1.6 - Biotechnology With a Concience

Activity
978-0-76384-284-0 p. 29 Biotech Online - Examining a Code of Business Conduct

(8) The student examines 

federal, state, local, and 

industry regulations as 

related to biotechnology. 

The student is expected to:

(B) analyze policies and 

procedures used in the 

biotechnology industry such 

as animal research 

laboratories

(2) analyze procedures 

used in the biotechnology 

industry 
Instruction 978-0-76383-875-1 p. 1 Lab Manual Chapter 1

Activity
978-0-76384-284-0

p.  98

Activity 3.5 - Write a SOP ( 

Standard Operating 

Procedure)

(9) The student performs 

standard biotechnology 

laboratory procedures. The 

student is expected to:

(A) operate laboratory 

equipment such as a 

microscope, thermocycler, 

hood, pH meter, stirrers, 

balance, mixers, autoclave, 

power supply, shakers, dry 

heat oven, incubators, and 

Bunsen burners

(1) operate laboratory 

equipment 

Instruction

978-0-76384-284-0 p. 110 Section 4.2 - Sources of DNA; Figure 4.12
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Activity 978-0-76383-875-1 p. 22-23

Lab 2c - Using a Compound 

Light Microscope to Study 

Cells

Activity 978-0-76383-875-1 p. 55

Lab 3g - Making Solutions of 

Different Molarity 

Concentrations

Instruction
978-0-76384-284-0

p. 127 Lab Practices - bulletpoint 8

(9) The student performs 

standard biotechnology 

laboratory procedures. The 

student is expected to:

(B) practice measuring 

volumes and weights to 

industry standards

(1) practice measuring 

volumes to industry 

standards Instruction

978-0-76384-284-0 p. 71 Section 3.1 - Measuring Volumes in a Biotechnology Facility

Activity 978-0-76383-875-1 p. 32-33
Lab 3a - Measuring Small 

Volumes in a Biotech Lab

(9) The student performs 

standard biotechnology 

laboratory procedures. The 

student is expected to:

(B) practice measuring 

volumes and weights to 

industry standards

(2) practice measuring 

weights to industry 

standards Instruction 978-0-76383-875-1

p. 40-41 Weighing Protocol Chart

Activity 978-0-76383-875-1 p. 40-41 Lab 3c - Measuring mass

(9) The student performs 

standard biotechnology 

laboratory procedures. The 

student is expected to:

(C) analyze data and 

perform calculations and 

statistical analysis as it 

relates to biotechnology 

laboratory experiments

(1) analyze data as it 

relates to biotechnology 

laboratory experiments Instruction

978-0-76384-284-0 p. 7 Data defined & Figure 1.9
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Assessment 978-0-76383-875-1 p. 34
Lab 3a - Measuring Small 

Volumes in a Biotech Lab

Assessment 978-0-76383-875-1 p. 41 Lab 3c - Measuring mass

(9) The student performs 

standard biotechnology 

laboratory procedures. The 

student is expected to:

(C) analyze data and 

perform calculations and 

statistical analysis as it 

relates to biotechnology 

laboratory experiments

(2) perform calculations as 

it relates to biotechnology 

laboratory experiments Instruction

978-0-76384-284-0 p. 70-101 Chapter 3

Review
978-0-76384-284-0

p. 89 Section 3.5 Review Questions

(9) The student performs 

standard biotechnology 

laboratory procedures. The 

student is expected to:

(C) analyze data and 

perform calculations and 

statistical analysis as it 

relates to biotechnology 

laboratory experiments

(3) perform statistical 

analysis as it relates to 

biotechnology laboratory 

experiments

Instruction

978-0-76384-284-0 p. 298 Statistical Analysis of Data

Assessment 978-0-76383-875-1 p. 55

Lab 3g - Making Solutions of 

Different Molarity 

Concentrations

Instruction
978-0-76384-284-0

p. 300

Using Goodness of fit (Chi 

Square Analysis) to Test the 

Hyoothesis

(9) The student performs 

standard biotechnology 

laboratory procedures. The 

student is expected to:

(D) demonstrate and show 

proficiency in titration and 

pipetting techniques

(1) demonstrate proficiency 

in titration techniques

Instruction

978-0-76384-284-0 416 How to Prepare for a Career in Biotechnology
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Activity
978-0-76384-284-0

417 Biotech Online

(9) The student performs 

standard biotechnology 

laboratory procedures. The 

student is expected to:

(D) demonstrate and show 

proficiency in titration and 

pipetting techniques

(2) demonstrate proficiency 

in pipetting techniques

Instruction

978-0-76384-284-0 74-79 Using Pipets

Activity
978-0-76384-284-0

92 Chapter 3 Review - Summary

Assessment 978-0-76383-875-1 43

Lab 3d - Checking the 

Accuracy of Micropipets Using 

a Balance

(9) The student performs 

standard biotechnology 

laboratory procedures. The 

student is expected to:

(D) demonstrate and show 

proficiency in titration and 

pipetting techniques

(3) show proficiency in 

titration techniques

Instruction

978-0-76384-284-0 416 How to Prepare for a Career in Biotechnology

Assessment 978-0-76383-875-1 59
Making Dilutions of 

Concentrated Solutions

(9) The student performs 

standard biotechnology 

laboratory procedures. The 

student is expected to:

(D) demonstrate and show 

proficiency in titration and 

pipetting techniques

(4) show proficiency in 

pipetting techniques

Instruction

978-0-76384-284-0 74-79 Using Pipets
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Activity
978-0-76384-284-0

92 Chapter 3 Review - Summary

(9) The student performs 

standard biotechnology 

laboratory procedures. The 

student is expected to:

(E) identify microorganisms 

using staining methods 

such as the Gram stain, 

methylene-blue stain, and 

acid-fast staining

(1) identify microorganisms 

using staining methods 

Instruction

978-0-76384-284-0 122-125 Gel Stains

Assessment 978-0-76383-875-1 22-25

Lab 2c - Using a Compound 

Light Microscope to Study 

Cells

(9) The student performs 

standard biotechnology 

laboratory procedures. The 

student is expected to:

(F) document laboratory 

results
Instruction 978-0-76383-875-1

p. 2-4 Lab 1a - How to Set Up a Legal Scientific Notebook

Assessment 978-0-76383-875-1 25-27
Lab 2d - Making Microscopic 

Measurements

(9) The student performs 

standard biotechnology 

laboratory procedures. The 

student is expected to:

(G) investigate how 

laboratory techniques vary 

in different industry sectors Instruction

978-0-76384-284-0 p. 5-8 Nonscientific Positions and Education Requirements
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Activity
978-0-76384-284-0

95-96
Activity 3.2 finding 

Experimental Protocols

(10) The student prepares 

solutions and reagents for 

the biotechnology 

laboratory. The student is 

expected to:

(A) practice aseptic 

technique

Instruction

(Drop-down menu)

(10) The student prepares 

solutions and reagents for 

the biotechnology 

laboratory. The student is 

expected to:

(B) prepare, dispense, and 

monitor physical properties 

of stock reagents, buffers, 

media, and solutions

(1) prepare stock reagents

Instruction

(Drop-down menu)

(10) The student prepares 

solutions and reagents for 

the biotechnology 

laboratory. The student is 

expected to:

(B) prepare, dispense, and 

monitor physical properties 

of stock reagents, buffers, 

media, and solutions

(2) prepare buffers

Instruction
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(Drop-down menu)

(10) The student prepares 

solutions and reagents for 

the biotechnology 

laboratory. The student is 

expected to:

(B) prepare, dispense, and 

monitor physical properties 

of stock reagents, buffers, 

media, and solutions

(3) prepare media

Instruction

(Drop-down menu)

(10) The student prepares 

solutions and reagents for 

the biotechnology 

laboratory. The student is 

expected to:

(B) prepare, dispense, and 

monitor physical properties 

of stock reagents, buffers, 

media, and solutions

(4) prepare solutions

Instruction

(Drop-down menu)

(10) The student prepares 

solutions and reagents for 

the biotechnology 

laboratory. The student is 

expected to:

(B) prepare, dispense, and 

monitor physical properties 

of stock reagents, buffers, 

media, and solutions

(5) dispense stock reagents

Instruction
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(Drop-down menu)

(10) The student prepares 

solutions and reagents for 

the biotechnology 

laboratory. The student is 

expected to:

(B) prepare, dispense, and 

monitor physical properties 

of stock reagents, buffers, 

media, and solutions

(6) dispense buffers

Instruction

(Drop-down menu)

(10) The student prepares 

solutions and reagents for 

the biotechnology 

laboratory. The student is 

expected to:

(B) prepare, dispense, and 

monitor physical properties 

of stock reagents, buffers, 

media, and solutions

(7) dispense media

Instruction

(Drop-down menu)

(10) The student prepares 

solutions and reagents for 

the biotechnology 

laboratory. The student is 

expected to:

(B) prepare, dispense, and 

monitor physical properties 

of stock reagents, buffers, 

media, and solutions

(8) dispense solutions

Instruction
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(Drop-down menu)

(10) The student prepares 

solutions and reagents for 

the biotechnology 

laboratory. The student is 

expected to:

(B) prepare, dispense, and 

monitor physical properties 

of stock reagents, buffers, 

media, and solutions

(9) monitor physical 

properties of stock reagents

Instruction

(Drop-down menu)

(10) The student prepares 

solutions and reagents for 

the biotechnology 

laboratory. The student is 

expected to:

(B) prepare, dispense, and 

monitor physical properties 

of stock reagents, buffers, 

media, and solutions

(10) monitor physical 

properties of buffers

Instruction

(Drop-down menu)

(10) The student prepares 

solutions and reagents for 

the biotechnology 

laboratory. The student is 

expected to:

(B) prepare, dispense, and 

monitor physical properties 

of stock reagents, buffers, 

media, and solutions

(11) monitor physical 

properties of media

Instruction
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(Drop-down menu)

(10) The student prepares 

solutions and reagents for 

the biotechnology 

laboratory. The student is 

expected to:

(B) prepare, dispense, and 

monitor physical properties 

of stock reagents, buffers, 

media, and solutions

(12) monitor physical 

properties of solutions

Instruction

(Drop-down menu)

(10) The student prepares 

solutions and reagents for 

the biotechnology 

laboratory. The student is 

expected to:

(C) calculate and prepare a 

dilution series

(1) calculate a dilution 

series

Instruction

(Drop-down menu)

(10) The student prepares 

solutions and reagents for 

the biotechnology 

laboratory. The student is 

expected to:

(C) calculate and prepare a 

dilution series

(2) prepare a dilution series

Instruction
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(Drop-down menu)

(10) The student prepares 

solutions and reagents for 

the biotechnology 

laboratory. The student is 

expected to:

(D) determine acceptability 

and optimum conditions of 

reagents for 

experimentation

(1) determine acceptability 

of reagents for 

experimentation Instruction

(Drop-down menu)

(10) The student prepares 

solutions and reagents for 

the biotechnology 

laboratory. The student is 

expected to:

(D) determine acceptability 

and optimum conditions of 

reagents for 

experimentation

(2) determine optimum 

conditions of reagents for 

experimentation Instruction

(Drop-down menu)

(11) The student performs 

advanced biotechnology 

laboratory procedures. The 

student is expected to:

(A) explain the importance 

of media components to the 

outcome of cultures Instruction

978-0-76384-284-0 p. 107-110  Section 4.2 - Sources of DNA 
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Activity
978-0-76384-284-0

p. 129

Activity 4.2 - E. coli: A Model 

Organism for Geneticists and 

Biotechnologists

(11) The student performs 

advanced biotechnology 

laboratory procedures. The 

student is expected to:

(B) isolate, maintain, and 

store pure cultures

(1) isolate pure cultures

Instruction

978-0-76384-284-0 p. 109-110 Bacterial Cell Culture

Review
978-0-76384-284-0

p. 127
Chapter 4 Review - Lab 

Practices

(11) The student performs 

advanced biotechnology 

laboratory procedures. The 

student is expected to:

(B) isolate, maintain, and 

store pure cultures

(2) maintain pure cultures

Instruction

978-0-76384-284-0 p. 109-110 & 113 Bacterial Cell Culture & Mammalian Cell Culture

Review
978-0-76384-284-0

p. 127
Chapter 4 Review - Lab 

Practices

(11) The student performs 

advanced biotechnology 

laboratory procedures. The 

student is expected to:

(B) isolate, maintain, and 

store pure cultures

(3) store pure cultures

Instruction

978-0-76384-284-0 p. 109-110 Bacterial Cell Culture
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Review
978-0-76384-284-0

p. 127
Chapter 4 Review - Lab 

Practices

(11) The student performs 

advanced biotechnology 

laboratory procedures. The 

student is expected to:

(C) prepare seed inoculum

Instruction 978-0-76383-875-1

p. 280-281 Chapter 10 - Introduction to Plant Biotechnology and 10.1

Assessment 978-0-76383-875-1 p. 190
Lab 10b - Seed 

Morphology/Dissection

(11) The student performs 

advanced biotechnology 

laboratory procedures. The 

student is expected to:

(D) perform plating 

techniques such as the 

Kirby-Bauer method

(1) perform plating 

techniques 

Instruction 978-0-76383-875-1 p. 74
Lab 4f - Sterile Technique in 

Pouring Plates

Activity 978-0-76383-875-1 p. 75-76
Lab 4f - Sterile Technique in 

Pouring Plates

(11) The student performs 

advanced biotechnology 

laboratory procedures. The 

student is expected to:

(E) precipitate and 

solubilize proteins

(1) precipitate proteins

Instruction

978-0-76384-284-0 p. 224 Section 8.1 - An Overview of Genetic Engineering
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Activity 978-0-76383-875-1 p. 80
Lab 4h - DNA Extraction from 

Bacteria

(11) The student performs 

advanced biotechnology 

laboratory procedures. The 

student is expected to:

(E) precipitate and 

solubilize proteins

(2) solubilize proteins

Instruction 978-0-76383-875-1 p. 101

Lab 5e - Preparing Proteins 

for Analysis by Vertical Gel 

Electrophoresis

Activity 978-0-76383-875-1 p. 102

Lab 5e - Preparing Proteins 

for Analysis by Vertical Gel 

Electrophoresis

(11) The student performs 

advanced biotechnology 

laboratory procedures. The 

student is expected to:

(F) isolate and interpret 

proteins using 

electrophoresis

(1) isolate proteins using 

electrophoresis

Instruction

978-0-76384-284-0 120 Section 4.4 - Using Gel Electrophoresis to Study Molecules

Review
978-0-76384-284-0

127 Chapter 4 Review

(11) The student performs 

advanced biotechnology 

laboratory procedures. The 

student is expected to:

(F) isolate and interpret 

proteins using 

electrophoresis

(2) interpret proteins using 

electrophoresis

Instruction

978-0-76384-284-0 120 Section 4.4 - Using Gel Electrophoresis to Study Molecules
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Review
978-0-76384-284-0

127 Chapter 4 Review

(11) The student performs 

advanced biotechnology 

laboratory procedures. The 

student is expected to:

(G) perform nucleic acid 

sequencing procedures

Instruction

978-0-76384-284-0 384 Section 13.5

Review
978-0-76384-284-0

66 Activity 2.4

Instruction
978-0-76384-284-0

395 Section 14.1

(12) The student conducts 

quality-control analysis 

while performing 

biotechnology laboratory 

procedures. The student is 

expected to:

(A) perform validation 

testing on laboratory 

reagents and equipment

(1) perform validation 

testing on laboratory 

reagents 
Instruction

(Drop-down menu)
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(12) The student conducts 

quality-control analysis 

while performing 

biotechnology laboratory 

procedures. The student is 

expected to:

(A) perform validation 

testing on laboratory 

reagents and equipment

(2) perform validation 

testing on laboratory 

equipment
Instruction

(Drop-down menu)

(12) The student conducts 

quality-control analysis 

while performing 

biotechnology laboratory 

procedures. The student is 

expected to:

(B) analyze data and 

perform calculations and 

statistical analysis on 

results of quality-control 

samples such as trending 

of data

(1) analyze data on results 

of quality-control sample

Instruction

(Drop-down menu)

(12) The student conducts 

quality-control analysis 

while performing 

biotechnology laboratory 

procedures. The student is 

expected to:

(B) analyze data and 

perform calculations and 

statistical analysis on 

results of quality-control 

samples such as trending 

of data

(2) perform calculations on 

results of quality-control 

samples 
Instruction

v
(Drop-down menu)
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(12) The student conducts 

quality-control analysis 

while performing 

biotechnology laboratory 

procedures. The student is 

expected to:

(B) analyze data and 

perform calculations and 

statistical analysis on 

results of quality-control 

samples such as trending 

of data

(3) perform statistical 

analysis on results of 

quality-control samples 
Instruction

(Drop-down menu)

(13) The student 

summarizes biotechnology 

laboratory procedures and 

their applications in the 

biotechnology industry. The 

student is expected to:

(A) identify the major 

sectors of the 

biotechnology industry

Instruction

978-0-76384-284-0 p. 23-26 Section 1.5 - Careers in the Biotechnology Industry

Activity
978-0-76384-284-0

p. 415
Biotech Online - The Biotech 

Industry where YOU Live

Activity
978-0-76384-284-0

p.  26
Biotech Online - Finding "Hot 

Jobs"

Activity
978-0-76384-284-0

p. 36
Activity 1.5 - Staying Current 

in Biotechnology

Instruction
978-0-76384-284-0

p. 416

Biotechnology Is a Diverse 

Endeavor Requiring a Diverse 

Workforce

(13) The student 

summarizes biotechnology 

laboratory procedures and 

their applications in the 

biotechnology industry. The 

student is expected to:

(B) categorize the 

biotechnology laboratory 

procedures included in 

each sector
Instruction

978-0-76384-284-0 p. 6-9 Section 1.1 - Defining Biotechnology; Figure 1.13 - Domains of Biotechnology
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Review
978-0-76384-284-0

Page 23 Review Questions

Activity
978-0-76384-284-0

Pages 19-22

Doing Biotechnology: 

Scientific Methodology in a 

Research Facility

(13) The student 

summarizes biotechnology 

laboratory procedures and 

their applications in the 

biotechnology industry. The 

student is expected to:

(C) compare the different 

applications used in 

biotechnology laboratory 

procedures of each sector
Instruction

(Drop-down menu)
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