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Previous/Future knowledge:   Since kindergarten, students have been expected to use appropriate safety procedures when conducting investigations.  In Physical Science, students are expected to use specific safety procedures associated with the investigations in this course.

Content Overview:

It is essential for students to

· Practice the safety procedures stated in every scientific investigation and technological design problem conducted in the laboratory and classroom.  Follow safety procedures regarding

· Personal safety – follow only the designated lab procedures; be sure to understand the meaning of any safety symbols shown, wear proper clothing and shoes for the lab, use protective equipment (goggles, aprons,…), tie back loose hair, never eat or drink in lab room, use proper technique for touching or smelling materials.

· Work area safety – use only designated chemicals or equipment, keep work area clear and uncluttered, do not point heated containers at yourself or anyone else, be sure all burners or hot plates are turned off when the lab is finished, know the location and use of the fire extinguisher, safety blanket, eyewash station, safety shower, and first aid kit, disconnect electrical devices, follow clean-up procedures as designated by the teacher.

· Safely and accurately practice appropriate techniques associated with the equipment and materials used in the activities conducted in the laboratory and classroom (see PS-1.2 for materials lists).

· Abide by the safety rules in the course safety contract.  

· Report any laboratory safety incidents (spills, accidents, or injuries) to the teacher.   

NOTE TO TEACHERS – safety while working with students:  

· Textbooks have lists of “Safety Procedures” appropriate for the suggested activities.  Students should be able to describe and practice all of the safety procedures associated with the activities they conduct.

· Teachers should weigh the “risks vs. the benefits” of doing any scientific investigation with students.  

· Teachers should emphasize the investigation procedures, as well as the safety procedures before doing an activity.  

· Lab safety rules should be posted in the classroom and laboratory where students can view them.  Students should be expected to learn these rules and pass a test on them showing mastery.  Students should understand the importance of these rules and conduct investigations by following them.  Putting themselves or others in danger by not following a safety rule is not tolerated.

NOTE TO TEACHERS – teacher responsibility regarding safety: 
· Follow safety and facility guidelines as outlined in the

· SC Lab Safety CD – CD and training available from the SC Department of Education, 

· Lab Safety flipchart, and

· SC School Facilities Guide.

· Science laboratories should be equipped with the proper safety equipment.  

· Students should be carefully instructed about laboratory safety rules and assessed to determine mastery of the appropriate techniques before doing any laboratory activities. (Textbooks have safety guidelines and safety notes are included with the laboratory activities.)

· Laboratory safety contracts should be signed by the students and their parents or guardians and kept on file to protect the teacher, school, and school district. 

· Laboratory safety violations and accidents should be reported in writing with witness signatures to administrators, duplicated, dated, and kept on file. 
· Materials Safety Data Sheets (MSDS) should be kept on file and accessible to all teachers for all chemicals in the laboratory areas.  (Several science companies provide CDs with all their MSDS on them for distribution to all science teachers in the school.) 

· Each school district and/or school should have a Chemical Hygiene Plan according to OSHA guidelines.   

Teaching lesson A
Safety in the Laboratory

Introduction to the lesson:
>.

A chemical laboratory is not always the safest of all places to work. Neither, however, is it something to be afraid of. With proper understanding of what you are doing, careful attention to safety precautions and adequate supervision, you will find the chemical laboratory a safe learning environment.

Laboratory accidents can be of two types: those caused by your own negligence and those outside of your control. Since both are possibilities, it is important that you learn safety and emergency procedures. If you know and follow safe working practices, you will pose no hazard to yourself or to others, if, in addition, you can use proper procedures for coping with emergencies, you may help save yourself or others from serious harm during an unexpected accident.

Every lab system will have some unique features for the prevention of accidents or for handling emergencies. This lesson deals with the location of safety equipment in the lab, prevention of accidents, and handling emergencies.
Textbooks have charts of safety symbols, procedures for handling emergencies, and lists of correct procedures including

1. Pouring liquids •
2. Filtering a mixture
3. Lighting and using a gas burner
4. Heating liquids in a test tube and beaker
5. Using a graduated cylinder to measure liquid
Lesson time:
Two days

Materials needed:
Lab safety procedures and student safety contract

Emergency equipment in science lab

Student notebooks

Bunsen burners

Glass ware such as beakers, graduated cylinders, test tubes, glass stirring rods

Ring stand, test tube clamp, ring clamp, funnel, filter paper

Goggles and aprons

Material Safety Data Sheets  (MSDS) for sodium hydroxide and hydrochloric acid
Essential Question:
What are lab safety rules and procedures, emergency procedures, and appropriate techniques for using equipment?

Procedure:
· Go over the lab safety rules and distribute student safety contracts. (included below)Emphasize that the signed contracts must be returned before a student is allowed to participate in lab activities.

· Demonstrate appropriate techniques for filtering, lighting Bunsen burners, pouring liquids, heating a liquid in a test tube, using a graduated cylinder.

· Tell students that they will work individually rotating among the lab stations in any order to complete activities 1-5.

ACTIVITY #1: Do one of the following options.

OPTION #1: Make a list of all the emergency equipment in the lab. Write down the purpose, location, and how to use each piece of the equipment

OPTION #2: Make a floor plan of the chemistry lab room. Map out the location of all safety equipment and label how to use each one.
ACTIVITY#2:   ,. .

Read the Laboratory Techniques in your textbook. Watch your instructor demonstrate the various lab techniques listed below. Try the techniques yourself under supervision. Notify the teacher when you feel that you have mastered the procedures so that you can demonstrate them to the teacher. 

1. Pouring liquids •
2. Filtering a mixture
3. Lighting and using a gas burner
4. Heating liquids in a test tube and beaker
5. Using a graduated cylinder to measure liquid yolume . 
ACTIVITY #3:

Write out using complete sentences how you would respond to the following situations. Refer to emergency procedures in your textbook for guidance. 
1. Chemical or Heat Burns suffered by a person.
2. Fire in the lab.

3. A student fainting or collapsing in lab.
4. Foreign matter in a persons eyes.
5. Poisoning of a person.
6. Person suffering from severe bleeding caused by an external laceration.
7. Chemical spills:
ACTIVITY #4:

Draw the safety symbol for each of the following and give an example of each. Tell how you would protect yourself from each of these hazards. Refer to your textbook for a chart of the symbols. 
1. Eye hazard

2. Fire hazard

3. Breakage hazard

4. Corrosive substance hazard

5. Poison hazard
6. Inhalation hazard

7. Biohazard

8. Radiation symbol

9. National Fire Protection Association (NFPA) Hazard Diagram

ACTIVITY #5:

•  Use the two Material Safety Data Sheets (MSDS) given to you by the teacher and complete the following for the two chemicals:

1. Sodium hydroxide ,:

2. Hydrochloric acid
•  For each chemical provide the Name, Chemical Formula, Conditions to Avoid, Health Hazards, and any Special Precautions. .
Assessing the lesson:

Administer the lab safety test  (attached below)  Remind students that they must score a 90 or better on this test in order to participate in lab.  Students who score below 90 will need to come for extra help before retaking the test. 
SCIENCE SAFETY TEST

PLACE ALL ANSWERS ON THE ANSWER

DO NOT WRITE ON THIS TEST!! SHEET PROVIDED.

1. Before you go to lab, what should you have already done?

2. Your work area should be
at all times.

3. What types of clothing are inappropriate for lab work? .

4. If you have long hair, you should__________    before entering the lab area.

5. What types of jewelry present safety hazards?

6. _____ and_________
should be worn at all times in the lab.
7. What guidelines should you follow in setting up your equipment? 

8. Any
should be kept away from open flames?

9. When should you touch or taste something in the lab?

10. If a container holds chemicals, you should not put
near it.

11. How should odors be tested?

12. Where should activities involving dangerous vapors be done?

13. What do you do with waste chemicals, paper, broken glassware? .

14. How should chemical spills be handled? •

15. Before removing chemical reagents from bottles, first
. How much should you

remove? What should you do with any extra reagents?

16. When mixing acid with water, add
to
.

17. How is broken glass to be cleaned up?

18. Hot glass looks
, therefore, always use
.

19. When is the only time that gas burners should be on?

20. What is the proper position of the mouth of a test tube being used for heating?

21. If something is heating or reacting, never____________
.

22. Before leaving lab,
your hands.

23. Report all accidents and incidents to
_________.
24. Describe how you should remove an electrical plug. 

25. What should you do if a chemical splashes in your eyes?

26. Describe the correct technique for:
· Pouring liquids 

· Filtering a mixture
· Lighting and using a gas burner
· Heating liquids in a test tube and beaker
· Using a graduated cylinder to measure liquid yolume 
27. Draw a diagram of the lab showing the location of: 
Eye wash station

Fire extinguisher

First aid kit

Exits

Safety shower

Student Safety Contract

PURPOSE

Science is a hands-on laboratory class. You will be doing many laboratory activities which require the use of hazardous chemicals. Safety in the science classroom is the #1 priority for students, teachers, and parents. To ensure a safe science classroom, a list of rules has been developed and pro​vided to you in this student safety contract. These rules must be followed at all limes. Two copies of the contract are provided. One copy must be signed by both you and a par​ent or guardian before you can participate in the laboratory. The second copy is to be kept in your science notebook as a constant reminder of the safely rules.

GENERAL GUIDELINES

1. Conduct yourself in a responsible man​ner at all times in the laboratory.

2. Follow ail written and verbal instruc​tions carefully. If you do not understand a direction or part of a procedure, ask the instructor before proceeding.

3. Never work alone. No student may work in the laboratory without an instructor present
4. When first entering a science room, do not touch any equipment, chemicals, or other materials in the laboratory area until you are instructed to do so.

5. Do not eat food, drink beverages, or chew gum in the laboratory, Do not use laboratory glassware as containers for food or beverages.

6. Perform only ihose experiments autho​rized by the instructor. Never do anything in the laboratory that is not called for in the laboratory procedures or by your instructor. Carefully follow ail instruc​tions, both written and oral. Unauthorized experiments are prohib​ited.
7. Be prepared for your work in the labora​tory. Read all procedures thoroughly before entering the laboratory. Never fool around in the laboratory. Horseplay, practical jokes, and pranks are danger​ous and prohibited.

8. Observe good housekeeping practices. Work areas should be kept clean and tidy at all times. Bring only your laboratory instructions, worksheets, and/or reports to the work area. Other materials (books, purses, backpacks, etc.) should be stored in the classroom area.

9. Keep aisles clear. Push your chair under the desk when not in use.

10. Know the locations and operating proce​dures of all safety equipment including the first aid kit, eyewash station, safety shower, fire extinguisher, and fire blan​ket. Know where the fire alarm and the exits are located.

11. Always work in a well-ventilated area. Use the fume hood when working with volatile substances or poisonous vapors. Never place your head into the fume hood.

12. Be alert and proceed with caution at all times in the laboratory. Notify the instructor immediately of any unsafe conditions you observe.

13. Dispose of all chemical waste properly. Never mix chemicals in sink drains. Sinks are to be used only for water and those solutions designated by the instructor. Solid chemicals, metals, matches, filter paper, and all other insol​uble materials are to be disposed of in the proper waste containers, not in the sink. Check the label of all waste con​tainers twice before adding your chemi​cal waste to the container.

14. Labels and equipment instructions must be read carefully before use. Set up and use the prescribed apparatus as directed in the laboratory instructions or by your instaictor.

15. Keep hands away from face, eyes, mouth and body while using chemicals or preserved specimens. Wash your hands with soap and water after perform​ing all experiments. Clean (with deter​gent), rinse, and wipe dry all work surfaces (including the sink) and apparatus at the end of the experiment. Return all equipment clean and in working order to the proper storage area.

16. Experiments must be personally moni​tored at all times. You will be assigned a laboratory station at which to work. Do not wander around the room, distract other students, or interfere with the labo​ratory experiments of others.

17. Students are never permitted in the science storage rooms or preparation areas unless given specific permission by their instructor.

18. Know what to do if there is a tire drill during a laboratory period; containers must be closed, gas valves turned off, fume hoods turned off, and any electrical equipment turned off.

19. Handle all living organisms used in a laboratory activity in a humane manner. Preserved biological materials are to be treated with respect and disposed of properly.
20. When using knives and other sharp instruments, always carry with tips an'1 points pointing down and away. Alw; cut away from your body. Never try ... calch falling sharp instruments. Grasp sharp instruments only by the handles.

CLOTHING

21. Any time chemicals, heat, or glassware are used, students will wear laboratory goggles. There will be no exceptions to this rule!

22. Contact lenses should not be worn in the laboratory unless you have permission from your instructor.

23. Dress properly during a laboratory activity. Long hair, dangling jewelry, and loose or baggy clothing are a hazard in the laboratory. Long hair must be tied back and dangling jewelry and loose or baggy clothing must be secured. Shoes must completely cover the foot. No san​dals allowed.

24. Lab aprons have been provided for your use and should be worn during labora​tory activities.

ACCIDENTS AND INJURIES

25. Report any accident (spill, breakage, etc.) or injury (cut, burn, etc.) to the instructor immediately, no matter h' trivial it may appear.

26. If you or your lab partner are hurt, imme​diately yell out "Code one. Code one" to get the instructor's attention.

27. If a chemical should splash in your eye(s) or on your skin, immediately flush with running water from the eye​wash station or safety shower for at least 20 minutes. Notify the instructor immediately.

28. When mercury thermometers are bro​ken, mercury must not be touched. Notify the instructor immediately.

HANDLING CHEMICALS

29. All chemicals in the laboratory are to be considered dangerous. Do not touch, taste, or smell any chemicals unless specifically instructed to do so. The proper technique for smelling chemical fumes will be demonstrated to you.

30. Check the label on chemical bottles twice before removing any of the con​tents. Take only as much chemical as you need,

31. Never return unused chemicals to their original containers.

32. Never use mouth suction to fill a p' Use a rubber bulb or pipet pump.
33. Never remove chemicals or other materials from the lab.

34. Carry glass tubing in a vertical position to minimize the likelihood of breakage and injury.

35.  Never handle broken glass with your bare hands. Use a brush and dust pan to clean it up and dispose of it in the designated broken glass container.
36. When removing an electrical plug, grasp the plug not the chord.  Hands must be completely dry before touching an electrical plug, chord or switch.
37. Examine glassware before each use to make sure it is not chipped or cracked.

38. Use care when using gas burners. Tie back long hair and loose clothing. Never leave a burner unattended. 39. Always turn the burner off when not in use.  

40.Never look into a container that is being heated.

41.Never reach over an exposed burner flame.  

I have read and understand these rules.  I agree to follow all of the safety rules.  I realize that I must obey these rules in order to insure my own safety and that of my fellow students and instructors. 

Student signature:

Date:

To the parent:

Your signature on this contract indicates that you have read this student safety contract and are aware of the measures taken to insure the safety of your son/daughter in the science lab and will instruct your son/daughter to uphold his/her agreement to follow these rules and procedures in the lab.

Parent signature:

Date:

                                          SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL GUIDE

	Content Area:  Science
	Science Inquiry Skills-These standards should be addressed during the first few weeks of school and revisited throughout each unit.                                                   Physical Science

	Recommended Days of Instruction: 2 
	(one day equals 90 min)

	Standard(s) addressed:  PS–1 The student will demonstrate an understanding of how scientific inquiry and technological design, including mathematical analysis, can be used appropriately to pose questions, seek answers, and develop solutions.

	

	Scientific Inquiry

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	PS–1.9

Use appropriate safety procedures when conducting investigations.
	SC Streamline Video
“Simply Science: Safety matters”  27:13

“Safe Science: Part one (Lab safety procedures and policies) 16:11

	Module 1-9

Lesson A

· Safety in the laboratory
	To demonstrate mastery of this indictor the student should:

Use and practice appropriate safety procedures

Understand which procedures are not appropriate for conducting investigations safely.

Recognize appropriate safety procedures for conducting investigations

Exemplify appropriate safety procedures for conducting investigations

Classify a procedure as an appropriate or not appropriate safety procedure
Illustrate appropriate safety procedures for conducting investigations


Standard:	PS–1 The student will demonstrate an understanding of how scientific inquiry and technological design, including mathematical analysis, can be used appropriately to pose questions, seek answers, and develop solutions.





Indicator:	PS-1.9 Use appropriate safety procedures when conducting investigations





Other indicators addressed PS-1.2   PS 1.3
















































