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About this Learning Guide

Welcome to the learning guide for the Waste Management course. This Secondary IV course in the Science and
Technology program is intended to develop your ability to deal with situations relating to the production and
elimination of waste resulting from natural resources development and their impact on the environment.

For this purpose, you will study problems or technological applications involving to:

» chemical and nuclear transformations;

- the physical properties of solutions and the organization of matter;

- contamination of the different Earth systems and the technological processes that can reduce it;
«+ the ecological footprint and ecotoxicology;

- waste generated by natural resources development and its impact.

You will carry out experimental activities or refer to your prior knowledge to understand or solve problems,
and then clearly communicate what you have learned.

You are now invited to carry out the learning activities presented in the six chapters of this learning guide.

Portailsofad.com

Video capsules and printable versions of
complementary resources for this guide and
the TRANSFORMATIONS collection are
available on the portailsofad.com website;
they will assist you throughout this course.

ABOUT THIS LEARNING GUIDE

© SOFAD - Allrights reserved.
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CHAPTER ORGANIZATION

The learning process presented in each chapter allows you to make progress by building on what you learned in the
previous sections. The following diagram illustrates this process and states the educational aim of each section.

INTRODUCTION

The first page describes the context and the theme that
will provide the basis for learning the new concepts
introduced in the chapter.

CHAPTER 5

SITUATION 5.1

The Physical Properties Inthe Endronmental

Analysis Laboratory

of Solutions 5 A table of contents
itethe first
Water, the Universal SITUATION 5.2 st sy opposite the firs
page presents the

An Unwanted Product
Solvent
Waxem.mpommrmmesuwwa\afaulwmgthgsznd knoWledge to be
for the environment. When you buy bottled water, you
acquired in the two

B KNOWLEDGE SUMMARY
‘may be expecting to quench your thirst with pure water.
However, if you look at the label, you will see that it lists the different INTEGRATION
learning situations and
the theme of each one.

I tin the water as well LES
par s there
will always be dissolved minerals in your water, whether bottled

Electric Metals

CHAPTER

or from the tap. This is because certain minerals are very soluble in
ater  wil which it

runs,

lcul many atoms of cal water?
To be able to o this, you must be familar with the concept of mole.
I this chapter, you wil learn about certain physical properties of
aqueous solutions, in which the solvent is water.

EAEH 11377655 - The Physica Properties o Sulutions

SITUATION 5.1

In the Environ
Analysis Labors

I - An Unwanted Product

Determine the reactions

SITUATION 5.2

You are an environmental aboratory that generate a precipitate.
technician,and your job i to develop
protocolsfor monitoring lake water quaity.

© SOFAD - Allrights reserved.

You workforthe Ministry ofthe

ety : .
SITUATIONS Pt

There are two learning situations in "

each chapter: one is theoretical and bbb

the other is practical, in the form of

an experiment. The learning process
in both situations allows you to ’

acquire new concepts and develop ﬁ

Youwillchoose a reactant that givs rse to a preciptation
reaction upon contact with barium chloride.

You willdetermine which of the water sampls
the greatest total concentration of contaming

competencies within real-life,

PRBTTN e The Physica ropertesofSoutons

meaningful contexts.

REZER 757 5 - The Pysical PropertesofSautons

Vil




{351 SITUATION 5.1

In the Environmental
Analysis Laboratory

PRESENTATION OF THE
LEARNING SITUATION
This page sets out the main theme

of the chapter, briefly describes the
context of the learning situation,

and provides the information needed

to complete the task.

A text box describes the task to be
carried out later on, in the Resolution
section. This task is the starting point

for acquiring the new knowledge that

will enable you to complete it.

{88 RESOLUTION

RESOLUTION

When you get to this section, you
should have all the knowledge you
need to complete the task described
at the beginning of the chapter.

EXPLORATION -

EXPLORATION

In this section you will analyze

the information provided in the
learning situation and identify what
you already know about the topic
at hand, as well as the new
knowledge you will need

to complete the task.

Different aspects of the
investigative process in science
and exploration strategies are
suggested here.

ACQUISITION @

ACQUISITION B

In this second Acquisition section,
you will learn new concepts that are
prescribed by the program and that
are related to the concepts covered
in Acquisition A.

PARTS OF A LEARNING SITUATION

ACQUISITION A

In this section, you will acquire the
knowledge required to complete
the task.

CONSOLIDATION

CONSOLIDATION

This section allows you to put into
practice the knowledge covered in
Acquisition A and Acquisition B. Like
the Integration exercises, the
Consolidation exercises also help

© SOFAD - All rights reserved.

Additional elements of the investigative

process in science and exploration you to develop the competencies.

strategies are suggested here.

CHAPTER END...

KNOWLEDGE SUMMARY

This section summarizes all the key

INTEGRATION LES

This section includes complex exercises The learning and evaluation situation (LES) is

and scenarios that require you to apply a complex task similar to those that you will

what you have learned in the chapter. encounter in the final exam. It includes a
rubric for the comptencies (competency

concepts presented in the chapter.

evaluation chart).
VAL ABOUT THIS LEARNING GUIDE
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SUPPLEMENT

SELF-EVALUATION

Part 1: Explicit Evaluation of Knowledge

Part 2:Evaluation of Competencits

Performance Analysis

SELF-EVALUATION

A Self-evaluation activity is found
in the first part of the Supplement.
It is used to evaluate the
knowledge you have acquired
and the competencies you have
developed during the course. It
also helps you determine the
knowledge you have mastered
and the concepts you must
review before doing the Scored
Synthesis Activity.

GLOSSARY

GLOSSARY

Key concepts bolded blue and
terms bolded black in the body
text of the chapters also appear in
the Glossary.

REVIEW

1. Ecology and Biotechnology

REVIEW

While working through the
Situation sections, you will come
across Reminder text boxes
containing knowledge that you
covered in previous courses and
that you will need to understand
new concepts or complete the
task.

The Review section consists of
questions that will help you to
review the concepts appearing in
the Reminder boxes.

ANSWER KEY

SITUATION 5.1

IN THE ENVIRONMENTAL ANALYSIS LABORATORY

ANSWER KEY

The Answer Key at the end of the guide
will allow you to check your answers
and steer you through the learning
process. It contains the answers to the
questions in the guide and detailed
explanations regarding the correct
procedure or line of reasoning to

be used.

APPENDICES

Half-Life of selected radioactive isotopes

APPENDICES

In this section, you will find additional
information such as abbreviations and
units of measure.

RUBRICS FOR THE COMPETENCIES

Theory

RUBRICS FOR THE
COMPETENCIES

There are Rubrics for the Competencies
at the end of the guide. After
completing a learning and evaluation
situation, or LES, you can use these
rubrics to evaluate your work. You can
then complete the abbreviated rubric
found at the end of each LES.
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HEADINGS

You will explain which of the two

) Presents the task to be carried out as part
approaches to farming ...

of the learning situation.

P’ KEY KNOWLEDGE NS

Soil depletion is a decrease in the
fertility of soil resulting from the loss
of organic matter and nutrients.

REVIEW EXERCISES
PAGE XXX, NUMBERS 170 3

The pH scale

pH is a measure of . ..

Refers to knowledge acquired in previous Presents new key concepts to be
courses and to review exercises related to learned. This knowledge is prescribed
this Reminder. by the program of studies.

Be..
LAvE I SHIVERESEE - Presents aspects of the investigative

The first step in the investigative process is to define the process in science that can be applied in
blem... ; ] ]
problem various situations.

3

5

NUINIS @ Cousider . . . . ¢
Presents exploratory or analytical 8

When an investigative process involves forming an strategies that can be app|ied in various f:”
L E
AP situations. a
g

0

[7/]

©

DID YOU KNOW?
le’# Spring flooding in the Montérégie Encourages you to discover additional
t,»sr‘-J/egn- In spring 2011 in the Montérégie, scientific, historical and cultural
oo, information related to the concepts being

‘ studied.

ABOUT THIS LEARNING GUIDE
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TIp @

Upstream means in a direction opposite to that of the
stream’s current, whereas downstream means in the
direction that a river or stream is flowing.

It isimportant to differentiate between prevailing
winds and jet streams. A jet stream is a narrow band
of high-altitude winds encircling the Earth . ..

@ TOOLKIT
See

Collecting a liquid volume.

LABORATORY REPORT

Read the goal of the experiment and the steps in
the experimental procedure. ..

You must now do Scored
Activity 1. It is available on
the course website . ..

SCORED
ACTIVITY

Gives a tip that makes the task simpler,

or suggests a different approach to dealing
with the problem or applying the concept
in question.

Gives additional information or points out
exceptions that can apply to the concept
in question.

Refers to the information found in
the Toolkit.

Refers to information to be completed
in the Experimental Activity Booklet.

Indicates that you are now ready to do the
Scored Activity that will test your understanding
of what you have learned. The Scored Synthesis
Activity is done at the very end of the course.

These activities are presented in separate booklets.
Once you have completed them, you must submit
them to your teacher or tutor, who will correct
them and provide feedback.
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meaningful learning situations. The instructional
approach underlying this learning process is
outlined below.

LEARNING SITUATION (LS)

PRESENTATION OF A ’

OF THE LS

I ; ‘ KNOWLEDGE ’

‘ EXPLORATION ’

ACQUISITION

DESCRIBED IN THE LS

I . ‘ CONSOLIDATION ’

I s ‘ RESOLUTION OF THE TASK ’

OF LEARNING

The knowledge and competencies to be developed
become meaningful through investigations that
require learners to use inductive and deductive
reasoning skills. The learning guides provide a
variety of simple exercises and more complex

tasks that address the needs of both learners and
teachers. Additional resources are available on
Sofad'’s e-learning portal.

Components of the TRANSFORMATIONS

collection:

* Toolkit: Print and PDF versions

* Learning Guide: Print and PDF versions

+ Teaching Guide: PDF

+ Video clips of concepts and laboratory techniques
* Experiment kits

* Scored activities

* Answer keys
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