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FOREWORD

INDISPENSABLE Science and Technology is a useful tool for anyone wanting to solve

a scientific or technological problem, calculate, represent or model a scientific or
technological process, gather data and represent it appropriately, establish relations,
apply strategies, use scientific reasoning, communicate using appropriate terminology
or carry out any other task linked to science and technology.

The first part is subdivided into two sections: mathematical and scientific prerequisites.
In mathematics, the mathematical reference groups together parameters for isolating a
variable and methods for calculating area, volume and the slope of a line. The scientific
prerequisites section presents useful knowledge for correct use of constants, units of
measure, significant digits and rounded numbers, scientific notation and the principle
of uncertainty. For some, this part will serve as a review of previously acquired
knowledge, while for others it will be a reference source for the acquisition of new
knowledge or to allow a scientific or technological task to be performed.

The second part covers the worlds of knowledge in detail, in a concrete, useful and
relevant manner with the aim of inductively and deductively supporting the learning
process, giving meaning to the knowledge and skills to be developed. The knowledge,
methods and procedures are presented clearly to facilitate understanding and their use
across different scientific and technological contexts. The various strategies and
procedures are supported by many examples, illustrations, tables etc. to facilitate
comprehension and use.

Thus, users will find all the knowledge that will help them perform quality work, show
efficiency and accuracy, and demonstrate scientific rigour: competencies that are
essential in learning and evaluation contexts.

The third part presents concepts linked to safety: the WHMIS/GHS, laboratory and
workshop safety rules and safety instructions when working with electricity. Detailed
workshop and laboratory techniques are also presented in a simple and concise way in
order to facilitate their use.

The fourth part, which focuses on technological communication, explains the principal
elements of communication: the steps and use of appropriate techniques according the
context of the work to be carried out. This part also presents good usage practices for
digital tools with the help of clear and precise explanations.

In the fifth part, covering scientific methods and strategies, the user will discover
analysis and exploration strategies, and will learn about scientific methods used to
validate a hypothesis.

Finally, the last part allows a deeper understanding of scientific and technological
culture and media by situating the parameters of the evolution of mathematics over
time and from the perspective of personalities and concepts, while offering access to
useful references.

FOREWORD
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INTRODUCTION

Science and technology play an ever-growing role in our lives and contribute
significantly to the transformation of society. They are ubiquitous in daily life, in a
multitude of objects we use and in the different areas of human activity.

General
Science ‘
Mechanization The Energy
of Work Challenge
Science and
Technology

Waste

Climate
Management

Change

INDISPENSABLE Science and Technology is a treasure trove of general scientific knowledge
and more specific knowledge pertaining to the energy challenge, climate change,
mechanization of work and waste management. Its simple and accessible format is
designed to assist users in their learning. A veritable compilation of Secondary IV
scientific and technological knowledge, this resource is a unique companion tool that
clearly explains strategies, methods, procedures, rules and techniques.

This guide also deals with various important aspects of learners’ success in science and
technology, such as preparing for examinations, communication and use of digital tools.
It offers the opportunity to delve deeper into scientific processes and methods, with a
focus on the application of knowledge and, more importantly, on how and when to put
this knowledge to use.

The illustrations, diagrams and explanations contained herein are organized so as to
help you find what you are looking for easily and quickly. The content is presented as
concisely as possible to support learning in different contexts.

K

We hope that this resource will provide you with valuable assistance as you learn and
prepare for evaluation.

INTRODUCTION X|
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Required materials
* Two 100 mL beskers

* One 500 mi beaker
* Graduated pipette

ligwid into the Pipette.

the pipette,

Techniques and
safety rules are
presented in a
succinct and
visually organized
way to make
them easier to

understand

and use.

eollected or poy

Procedure for usg
17 2 pipete bulb is used,creqte
depression by simuttanausly

A then release valye,
the pipette,

Fress A oy

Press —

@ SO Ao,

Numerous relevant and clear

. pipette bull,
* Sauesze the budy of the bty while
oTthe bulb. This will reate  dappeacin: inthe bulb that will drswy

@ COLLECTING & LIQUID SAMPLE

T '
i 34 s3mpie of e vohume, g 5 oradusted pipette The piger
Uiquil 02ts deawn into the pipetta puf ary

should have 3 by I Make sure that no
iy !
. When colscing a i sampl, the i, mustbe kept verticol iy e e

" fease valve A then pres vahe St drau the liquid into

" Pressvalue E o emoty the piperte of the fiquid,
+ When thase steps are com,
plete, det,
DSt bulband prec o i g e 2 o the :
o 31 donewithana hang .
the ather hand hot, i
ol the contoiner with the guig tht being

© fill the bulb with 3t Al these
.theone halding the bulb;

Sauzezing the buib sndl pressing yajve
A bsfore Inserting

Pressing onivaive A st the top

* Pipetts bulb
* Water
* Soltion to be ollectsd

2100 mL beaker.

more time,

Pipatte bulh

% Drswin the solution
up to the maximym
volume of the pipette,

14! Holding the gradunted pipe e near s
SHlindr end, gently insert this amg s
the tio of the pipette bul oy 5
Pipett, otating the pipette 5 41
little to make it zasier g insert. |
Donotinsert the pipette o y
deeply into the tip of the bugh, t:?

Insent
Pipetrs

10 the 500 mi_ be gher
until the surface of the
solution is aligned with
the0mL mark, keeping
Your eyes at thesame
height as the surface of

Faf]

T2 - Safety and Techniques

examples support the explanations
and make them easier to understand.

]

* Toavaid contaminatia
be tinsed and conditionad, Tn dathis:

Pour about 100 mL ofsalution o be measured into

MEXMUI Volutne of the pipetiy £,
‘ h Pty the solution
into the S00 L beakes 2 mpeanh?zpem:un -

Slowedy empty the Pipette

theliguid in the piperte,

" fthe sample, the pipatte must sy

Pipetta the solutian up 1o the

Empty the desired

the solution from the
experimant. Touch the
tip of the pipette to the
inside wall of the
container so as to

1 TECover the last drop,

Asmall guantity of
liquid will remain i the
] tip of the pipstte; do ot
11y t0 expal it with the
Pipette bull, which
Would distort the vafye
Your volume. This 5
residusl volume and iy
ot calaiatad in the
valume of the sampe,

When the oollection
has been complereq,
POUT B excags
salution in the beskars
§1 inta the tollet 0 a5 nor
10 contaminate the
original cantainer,
then Bush twice,

-

pure subst

tick
cansisting of only one type of atom, banded or independent, wherezs a compauy
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two different elements.
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Nomanclature and molecular formulas
The set of rules that have been established to generate systematic names for chel
campounds is called chemical nomenclature.
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CREATING A PROJECTION DRAWING

o

Torepresent a three-dimensional biect with 3 to-c| ) draving, 2
multiview orthoganal projection is ussd.
projection i g repr a
i fthe object,

At g

T drawe an object using 3 mukiview orthegonal projection, draw all the views of the
obiect 1o scale including the front view, back view; lsft view right view, top view and
bottom view. Every view must be drawn very accurately on the shestof paper,
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binary compound can contain more than two atoms, Eut no difie
types of atoms.

Their nomen dature is based on the following rules:
+ Ifthecompound is composed of s metaland a nonmet|, name the st elementif

e the. d
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some cases) and add the suffic'ide Here is an example. Vou want to name the foll
ompound: HL. Th i
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e h
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+ WD, is manganese diczeide.
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Below are some examples of graphic organizers.

Tasre
bl data dearl
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Househald solid vaste. Tires, plastic boss, Dumps, businesses, vasteuater
wastewater shadge treatment plants
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i i ¢ chstial
proshcts wastewster(efusnt
Graus

Graphs transiste numerical data inta  visusl image.
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Volyme formulas
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Revi
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Schematic timelines
show the evolution
of science and
technology from the
perspective of key
figures and
concepts.

THE Iy,
OUS
REVOLYT) OLRML

3

BT6-
Cultare: ang g,
ia

Essential Vocabulary in
Science and Technology

Direction is based o1 the flow of electrons from the
negative terminal to the positive erminal.

Em—ironmema! canditions that affect populations.

wxhgmaﬁal operation on 3 nurpber that results in
which the surfaces ofapartora

its positive ahue, For 2X8 mple, the absolute atue of Phenomenan -
technical ohict 1end vo rermamn in contact with zach

25 writien 35 -2 and the resultis 2.
other. dhesion prevents slipping.

fafers to an envirorment hat contains: aygen or e

aliving orgarism that requires exyaen o function.

Refers to the relative propertion in nature of 2n
isotope compared t0 other {otopes of the same

elemert. 1S expressed 353 parcentage:

Fine solid particles arliguid droplets suspended
@i

A rechargeable cell or battery

The main terms
used in science
and technology

Term encampassind different forms of precipitation
snow,ha‘ll,dew, rain and sheet) and dry
substances dust, sand, atc)thathave greater

Homeogeneous assembly of ait molecules having

simitar cha racteristcs, such as temperatire, humidity

that appear in the than nommal cidity havels (PH <8 and pressur
guide are defined 3
i n th an dectralyte that releases hydrogen ions Hin Reflectiveness of 3 surface. The whiterthe susface %
e g Ioss ar aqueous sohation: s i s fess than 7. {eq.snew cover), the great=r 1= reflectivity and the 1
S s Y higher the aibeds- 5
at the end %
of th . Chemical transformation {hat pceurs when an acid
eqgu ide. 2nd 3 base are mixd gethe The products 7= very eactive metal 0 070U 1y ok the E
waterand 3 salt. periodic 19 ble (ithium family). 4
H
Process Ly wihich airisin jected into wastewater to Metal belonging 1o group 2 (A ofthe. periodiuable
{beryltium family).

romate the decomposition of organic matter by
ralcroorganisms.
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A UNIQUE REFERENCE TOOL 70 4,,,5.:1?"7'
THAT SUPPORTS SCIENCEAND 44D 75y, L”‘E

TECHNOLOGY LEARNING ‘oLLEcna:(’y

INDISPENSABLE

A comprehensive resource designed to promote understanding of scientific
and technological knowledge and techniques at the Secondary IV level.

A must-have resource for updating your knowledge or
finding essential information to advance your learning.

PART |
MATHEMATICAL AND
SCIENTIFIC PREREQUISITES

- Isolating a variable
- Calculating slope, areas and volumes
- Units of measure, constants
- Significant digits and rounding numbers
- Scientific notation
- Uncertainty

PART II
WORLDS OF KNOWLEDGE

- The Material World
« The Technological World
- The Earth and Space
- The Living World

Workshop and laboratory safety symbols
and rules; electrical safety instructions

Workshop techniques
Laboratory techniques

AUTONOMOUS AND
INDIVIDUALIZED LEARNING,
REMOTELY OR IN THE CLASSROOM

PART IV

SCIENTIFIC COMMUNICATION
- Digital tools: calculations, simulations, modelling,
spreadsheets, databases, prototyping, etc.

- Communication: investigative approach, graphic
organizers, writing a report, reading a scientific
text, searching for credible sources, etc.

PART V
STRATEGIES AND
SCIENTIFIC METHODS

- Exploration and analytical strategies

« Scientific methods for testing a hypothesis:
modelling, observation, experimentation,
documentary research, prototype design

Cultural references: timelines showing significant
scientific breakthroughs and technological
inventions by world of knowledge (Material,
Technological, Earth and Space, Living)

Basic vocabulary in science and technology
Mediagraphy: useful online references
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