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MAKING SCIENCE FUN,
MAKING A DIFFERENCE!
RADMASTE has been developing better teaching and learning methods for the Integrated Sciences,
Natural Sciences, Physical Sciences, Life Sciences and Technology for more than 20 years. During that
time, RADMASTE realised the great advantages of doing experiments on small-scale and has long
promoted the microscale approach in science education, including training of educators in over 80
countries to encourage use of the methodology.
RADMASTE Microscience is a smart, sophisticated system for carrying out hands-on science
experiments. It relies simply on the use of Microscience Kits, worksheets and teacher resources. Learners
participate in the actual practical work, taking control of their own learning. This affords them excellent
insight into, and better understanding of science concepts.

ADVANTAGES OF THE MICROSCALE APPROACH
There are many. Here are just a few:
No laboratory is needed!
Each Microscience Kit is a science laboratory in a box. There is no need for laboratory assistants
because learners manage the system themselves.
Learners work in groups – team work!
The equipment is mostly plastic meaning it is cost-effective, does not break easily and is easy to
clean.
Chemistry experiments use small quantities of chemicals, making the system safer for learners, kinder
to the environment and lower in cost overall.
Worksheets contain step-by-step instructions and can be adapted to suit the needs of many national
curricula.
RADMASTE videos can show learners how to set up chemistry apparatus and how to use the
Microelectricity kits.
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THE CATALOGUE
This catalogue has been prepared as a guide to help the user select the Microscience resources required
to complete practical work at different educational levels of schooling.
It is divided into four sections, namely:
Primary Microscience – integrated science resources for primary school learners.
Secondary School Microscience – showing the resources required for both junior secondary and
senior secondary school practical science.
Resources Supporting Microscience – describing any conventional equipment needed to support the
microscale kits, as well as Microchemicals kits and Microscience activity lists available for use with the
kits.
Extra-curricular Microscience – providing details on two Microscience packages that can be used for
learning of science outside the classroom (such as in science clubs, on field trips and at expos).

In the Primary and Secondary Microscience sections, there are descriptions of the learner kits and
supporting teacher resources. You will also find here the RADMASTE recommendations for using the
Microscience system in the classroom, with suggestions on numbers of kits and other resources to
acquire for your learners.
Throughout this catalogue you will notice terms such as GET (General Education and Training), FET
(Further Education and Training), CAPS (Curriculum and Assessment Policy Statement) and Senior Phase.
These are terms used in describing the South African science curricula. However, do not be deterred by
these names because ALL of the Microscience resources can be used by any country. Worksheets may
have to be adapted to suit your needs, but the equipment will meet the requirements of all national
science curricula.
If you don’t find what you are looking for in this catalogue, we encourage you to contact RADMASTE
directly because we do have other resources not mentioned here.
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PRIMARY

Crucial to science education is hands-on involvement:
showing, not just telling; real experiments and field
trips and not just 'virtual reality’.
Martin Rees - cosmologist, astrophysicist

LEARNER KITS
1. RADMASTE™ Primary Microscience Kit (IE0100)

The Primary Microscience Kit is intended for learners at primary school level (equivalent to South African
grades 4 to 7). The components in the kit allow for integrated science activities to be completed i.e.
chemistry, physics and biology activities. At Junior Primary level there are several activities on Air, Water
and Soil. At Senior Primary level there are more advanced activities addressing concepts on heating and
heat transfer, the three states of water, matter and measurement, electricity, magnetism, food, living
things, and many more.
All activities are available in our Primary Microscience activity manual which can be downloaded from the
Primary Microscience Page on the RADMASTE Microscience website.
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2. RADMASTE™ Molecular Stencil: Natural Sciences (MT0201)

The RADMASTE™ Molecular Stencil is an interactive teaching and learning tool, designed to assist
learners in understanding the Particle Model within the contexts of their surroundings. Through use of the
RADMASTE™ Molecular Stencil learners can discover an amazing microscopic world which will show
them that all substances consist of particles (molecules, atoms, ions). It is the interaction between these
different particles that is the heart of science.
Using the Natural Sciences Molecular Stencil together with the Molecular Modelling Kit described below,
teachers can help learners to bridge the gap between the macroscopic phenomena they see around
them, and the interaction of substances at the particulate level. This link can be useful in demystifying
science concepts.
A RADMASTE-authored booklet of worksheets (MT0300) supports the use of the stencil in the classroom.

3. RADMASTE™ Learner’s Molecular Modelling Kit (MT0400)
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The Learner’s Molecular Modelling Kit has been designed for
learners of all ages to be able to build up molecular and
crystalline structures of substances, for better
visualisation of particles in 3D. It supports the use of
the 2D Molecular Stencils in the classroom. Access
to this low cost resource means that teachers can
now help learners to overcome their difficulties with
abstract atomic and molecular concepts.
The modelling components are easy for learners to
use because they are derived from familiar materials,
namely a selection of spheres/beads of 8 different
colours and in 3 different sizes representing small,
medium and large atoms of common elements, plus
adhesive putty in 2 colours to use for shared and unshared
pairs of electrons.
At the Senior Primary level in particular, the modelling components of the kit can be used to show:
Heterogeneous and homogeneous substances.



Phases of matter.



Changes of phases.



Mixtures and pure substances.






Elements and compounds.
Atoms and molecules.
Chemical change vs. physical change.

RADMASTE has prepared a Molecular Modelling Booklet – code MT0501 – to help teachers implement the
modelling kits in the classroom.
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4. RADMASTE™ Micro Bio-observation Kit (BE0300)

The Micro Bio-observation Kit is an optional resource for the primary science classroom. It contains
several observational tools that assist learners to study biological (and other) specimens they have
collected from their natural surroundings. With such tools, they are better able to observe and understand
the structure and functioning of various living organisms.
The kit helps bring to life what some learners have only
encountered as illustrations in text books. Its versatility
means that it adds value to learners of all ages at
different educational levels. A hand lens allows for
superficial observation of organisms whilst a unique
hand-held microscope provides for observation in much
greater detail.
The kit is supported by worksheets and a teacher guide
prepared by RADMASTE.

RADMASTE Microscience Catalogue 2018

Primary Microscience

5

TEACHER RESOURCES
1. RADMASTE™ Primary Microscience Teacher Resource Kit (IE0400)
The Primary Microscience Teacher Resource Kit contains an array of items that should be maintained by
the teacher. These additional items are not found in the learner kits but are needed to complete certain
activities in the workbook. The teacher controls the distribution of items from this kit, especially for group
work purposes and to ensure that any items regarded as potentially dangerous are managed and used
safely. Items which are more costly, such as stop watches, are also contained in this kit.
This teacher resource is optional and is aimed at schools that do not have access to a regular supply of
science accessories.

2. RADMASTE™ Primary Microscience Chemicals Kit (IC0100)
This chemicals kit contains bottles of liquids
and solutions and containers of solid
chemicals to cover all of the activities in the
Primary Microscience worksheets. The
solutions have been pre-prepared to the
correct concentrations. Chemicals kits are
optional for those schools that do not have
access to chemicals. Each chemicals kit
caters for a class of 40 learners working in
groups and should last for at least one year,
provided that no contamination or wastage of
chemicals occurs.
See the Microchemicals section (p 36) for more information on the chemicals found in this kit.

3. RADMASTE™ Primary Microscience Activity Manual (IP0100)
The Primary Microscience Activity Manual (entitled Primary
Microscience Experiences) contains a large number of activities
for junior and secondary primary science. The instructions are in
pictorial format to make it easier for younger learners to complete
the activities.
As mentioned previously, a PDF version of this book is available
for free download from the RADMASTE Microscience website.
Printed versions of the book (black-and-white) can be purchased
directly from RADMASTE.
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RADMASTE RECOMMENDATIONS FOR
CLASSROOM USE
Based on many years of experience, RADMASTE suggests that learners are arranged into groups. Each
group should consist of 3 to 5 learners. Group work promotes learner interaction, sharing of skills, and
responsibility for both completion of tasks and caring for the equipment. It also helps to keep classroom
costs lower and prolongs the life of the chemicals kits.
Ideally, each class in a grade should have its own set of equipment. However, if school budget is limited,
kits can be used for different classes and different grades. Under these circumstances, the teacher must
ensure that all resources are properly maintained and managed.
Listed below are the recommendations for primary microscience classroom resources following the
aforementioned suggestion of 3 to 5 learners per group. If there is limited budget then suggested
numbers are per school, but if funds are available then allow access to resources per class or grade.

LEARNER REQUIREMENTS
Kits Required

No. of items

RADMASTE™ Primary Microscience Kit (IE0100)

15

RADMASTE™ Molecular Stencil: Natural Sciences (MT0201)

15

RADMASTE™ Learner’s Molecular Modelling Kit (MT0400)

15

RADMASTE™ Micro Bio-observation Kit (BE0300) - optional

15

TEACHER REQUIREMENTS
Resources Required

No. of items

RADMASTE™ Primary Microscience Teacher Resource Kit (IE0400)

1

RADMASTE™ Primary Microscience Chemicals Kit (IC0100)

1

RADMASTE™ Primary Microscience Worksheets (IP0100)

1

RADMASTE™ Micro Bio-observation worksheets (BP0500) - optional

1

RADMASTE™ Micro Bio-observation teacher guide (BP0600) - optional

1
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SECONDARY
SCHOOL

Science is fun. Science is curiosity. We all have natural
curiosity. Science is a process of investigating. It's posing
questions and coming up with a method. It's delving in.
Sally Ride - physicist, astronaut, first American woman in space

LEARNER KITS
1. RADMASTE™ Basic Microchemistry Kit (CE0100)

The Basic Microchemistry kit contains an appropriate range of small scale apparatus for individual
learners, or learners working in groups, to carry out a wide selection of secondary school chemistry
activities. The Basic Kit is usually recommended for the junior secondary school level (Senior Phase GET
in South Africa) because many core activities can be completed at a lower cost. However, it can also be
used at the senior secondary (FET) level. The kits are easy for learners to use and convenient for teachers
to implement. No laboratory is required! No set-up = no laboratory assistant required!
The kits are supported by worksheets and teacher notes containing detailed instructions, and which can
be adapted to the chemistry curricula of any country. All activities can be downloaded from the Junior
Secondary Microscience Resources page on the RADMASTE Microscience website.
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2. RADMASTE™ Advanced Microchemistry Kit (CE0200)

The Advanced Microchemistry Kit is an optional resource for the junior secondary science classroom and
is very good to have if there are surplus funds in the school budget. It contains additional pieces of smallscale equipment which allow learners to complete all of the core chemistry activities that can be
performed with the Basic Microchemistry Kit, as well as several extra experiments required at junior
secondary/GET level (e.g. collection and testing of gases such as hydrogen, oxygen). This means that the
majority of the secondary school chemistry experiments (CAPS Curriculum in South Africa) can be
completed using the Advanced Microchemistry Kit. The RADMASTE Microchemistry activity worksheets
include experiments that can be completed using the Advanced Kit.

3. RADMASTE™ Molecular Stencil: Natural Sciences (MT0201)
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The RADMASTE™ Molecular Stencil is an interactive teaching and learning tool, designed to assist
learners in understanding the Particle Model within the contexts of their surroundings. Through use of the
RADMASTE™ Molecular Stencil learners can discover an amazing microscopic world which will show
them that all substances consist of particles (molecules, atoms, ions). It is the interaction between these
different particles that is the heart of science.
The Natural Sciences Molecular Stencil provides for the drawing of several particles (atoms, ions,
molecules) which are relevant to the junior secondary school level.
A RADMASTE-authored booklet of worksheets (MT0300) supports the use of the stencil in the classroom.

4. RADMASTE™ Learner’s Molecular Modelling Kit (MT0400)

The teaching and learning of science now gives greater emphasis to atomic and molecular
understanding. But atomic and molecular concepts are
abstract and many learners experience difficulties
which teachers struggle to overcome, especially since
expensive kits for building molecular structures are a
limited resource. The Learner’s Molecular Modelling Kit
has been designed by RADMASTE for learners of all
ages to be able to build up molecular and crystalline
structures of substances, for better visualisation of
particles in 3D. It supports the use of the 2D Molecular
Stencils in the classroom.
The modelling components are easy for learners to use
because they are derived from familiar materials,
namely a selection of spheres/beads of 8 different
colours and in 3 different sizes representing small, medium and large atoms of common elements, plus
adhesive putty in 2 colours to use for shared and unshared pairs of electrons.
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At the Junior Secondary (GET) level in particular, this kit is very suitable for the modelling of simple atoms
and molecules studied under the theme of Matter and Materials.
RADMASTE has prepared a Molecular Modelling Booklet – code MT0501 – to help teachers implement the
modelling kits in the classroom.

5. MicroPhysics Basic Electricity Kit (PE0100)

The MicroPhysics Basic Electricity Kit uses a microwell plate as the basis for the setting up of electrical
circuits. Connections are made with small springs and copper strips. The kit also includes a variety of
other small-scale components and magnets that enable learners to carry out activities under the topics of
current electricity, magnetism, electromagnetism
and electromagnetic induction. No laboratory is
required because mains electricity is replaced with
1.5 V cells and 9 V batteries when required. The
kits are supported by worksheets and teacher
guides containing detailed instructions and model
answers, and which can be adapted to the physics
curricula of any country.
Equipped with just one MicroPhysics Basic
Electricity Kit and two multimeters, a group of four
learners can complete a wide range of electricity
activities. Within the South African curriculum, all
secondary school CAPS electricity experiments can
be completed using this system.
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6. RADMASTE™ Micro Bio-observation Kit (BE0300)

With its array of observational tools, the Micro Bio-observation Kit enables learners to study biological (and
other) specimens they have collected from their natural surroundings. A hand lens allows for superficial
observation of organisms whilst a unique hand-held microscope provides for observation in much greater
detail. Together with microscope slides and dissecting apparatus, learners are afforded the opportunity to
develop the techniques required for preparing and observing
specimens, such as the reproductive parts of a flower and the
wing of an insect, without the need for expensive light
microscopes.
The portable nature of the microscope means that learners are
not confined to their classrooms: teachers can conduct lessons in
the playground so that learners are stimulated to discover more
about the plants, animals and micro-organisms that inhabit their
immediate environment.
The kit is supported by worksheets (BP0400) and a teacher guide
(BP0500) prepared by RADMASTE.
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TEACHER RESOURCES
1. RADMASTE™ Microchemicals Grade 8 & 9 (CC0100)
This chemicals kit contains bottles of liquids and solutions and
containers of solid chemicals to cover all of the activities in the
RADMASTE junior secondary Microchemistry worksheets. The
solutions have been pre-prepared to the correct
concentrations. Chemicals kits are optional for those
schools that do not have access to chemicals. Each
chemicals kit caters for a class of 40 learners working in
groups and should last for at least one year, provided that
no contamination or wastage of chemicals occurs.
See the Microchemicals section (p 37) for more information on
the chemicals found in this kit.

2. Digital Multimeters DCA 200μA-10A (PE0200)
Learners at the secondary school level will also
require multimeters to measure circuit
parameters.
The digital multimeters shown here are
compact, pocket-sized instruments that
measure DC and AC Voltage, DC current, and
Resistance. They are ideal for use in
classrooms and support a variety of electrical
measurements. Each multimeter is supplied
with its own set of test leads (black and red).
Although the multimeters will be used by the
learners, they are regarded as a teacher
resource because the units need to be maintained and managed by the teacher.
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3. RADMASTE™ Microchemistry Worksheets (CP0100)
and Teacher Guide (CP0300)
Microchemistry Worksheets for Junior Secondary level (Grade 8 & 9 GET Senior Phase in South Africa) fall
under the broad themes of Matter & Materials, and Energy & Change. Several concepts are covered such
as Elements and Compounds, Mixtures, The Particle Model of Matter, Oxygen, Hydrogen and Carbon
Dioxide, Combustion, Heating of Substances and Reactions of Acids. RADMASTE encourages teachers to
explore all of the Microchemistry activity lists because the worksheets can all be adapted to suit national
curricula. The activity worksheets are available for download from the RADMASTE website, or in print
format from RADMASTE.
The Microchemistry Teacher Guide CP0300 provides model answers, as well as hints and tips for the
teacher to help prepare for the practical activities in the classroom. A printed version of the Teacher Guide
is available for purchase from RADMASTE.

4. RADMASTE™ Microelectricity Worksheets (PP0100)
and Teacher Guide (PP0300)
Microelectricity worksheets aimed at junior secondary school
learners address concepts related to the Electric Current, the
Effects of the Electric Current, and Current Electricity. There
are also experiments covering magnetism, electromagnetism
and electromagnetic induction. The activities fall under the
broad theme of Energy and Change. Teachers are advised
to explore the activity lists as they will easily find
experiments to suit the needs of their own classrooms and
curricula. The worksheets are available in PDF format on
the RADMASTE Microscience website, or in print format
from RADMASTE.
The Teacher Guide PP0300 contains notes to the
teacher, as well as model answers for observations and
questions. A printed version of the Teacher Guide may
be purchased from RADMASTE.

5. RADMASTE™ Bio-observation Worksheets (BP0400)
and Teacher Guide (BP0500)
This set of documents supports the use of the RADMASTE Bio-observation kit. Activities include studies of
angiosperms (structures and germination), bacteria, moss, ferns, mould, flatworm, garden snail, locust, a
crustacean and a spider. There is also guidance on using the handheld microscope and preparation of
slides.
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RADMASTE RECOMMENDATIONS FOR
CLASSROOM USE
Based on many years of experience, RADMASTE suggests that learners are arranged into groups. Each
group should consist of 3 to 5 learners. Group work promotes learner interaction, sharing of skills, and
responsibility for both completion of tasks and caring for the equipment.
We recommend that each learner in the group is given a primary role e.g. caring for equipment, writing
results, connecting equipment etc. We recommend each group is given a larger box or container to keep
together all the equipment that is not being used, or to empty the kit into, so that nothing falls onto the
work surface and gets lost. This container could be the lid from a photocopy paper box, or an old 2 litre
icecream container.
Ideally, each class in a grade should have its own set of equipment. However, if school budget is limited,
kits can be used for different classes and different grades. Under these circumstances, the teacher must
ensure that all resources are properly maintained and managed.
Listed below are the recommendations for a junior secondary microscience classroom following the
aforementioned suggestion of 3 to 5 learners per group. If budget is limited suggested numbers are per
school. However, if funds are available then allow for learner resources per class or grade.
Under Teacher Requirements, we have also included the conventional (macroscale) resources required
for junior secondary. The conventional equipment supplements the microscience resources, to ensure
complete coverage of the junior secondary science curriculum. Since these are not microscience
resources, their descriptions are found in the Supporting Resources section of this catalogue (p 31).
Conventional equipment is optional because schools may already possess such resources.

LEARNER REQUIREMENTS
Microscience Kits Required

No. of items

RADMASTE™ Basic Microchemistry Kit (CE0100)

12 -15

RADMASTE™ Advanced Microchemistry Kit (CE0200) – optional
*Note: the Advanced Kit is optional if extra budget is available. If the school
decides to acquire Advanced kits, then Basic Microchem kits are not needed.

12 - 15

RADMASTE™ Molecular Stencil: Natural Sciences (MT0201)

12 - 15

RADMASTE™ Learner’s Molecular Modelling Kit (MT0400)

12 - 15

RADMASTE™ MicroPhysics Basic Electricity Kit (PE0100)

12 - 15

RADMASTE™ Micro Bio-observation Kit (BE0300)

12 - 15
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TEACHER REQUIREMENTS
Microscience Resources Required

No. of items

Digital Multimeters DCA 200μA-10A (PE0200)
*Note: there should be two multimeters per microelectricity kit due to some activities
requiring the use of two multimeters, each to measure different circuit parameters.

24 - 30

RADMASTE™ Microchemicals Kit Grade 8 & 9 (CC0100)

2

RADMASTE™ Microchemistry Worksheets (CP0100)

1

RADMASTE™ Molecular Stencil - Activities for Learners (MT0300)

1

RADMASTE™ Molecular Modelling System - Activities for Learners (MT0501)

1

RADMASTE™ Microchemistry Teacher Guide (CP0300)

1

RADMASTE™ Microelectricity Worksheets (PP0100)

1

RADMASTE™ Microelectricity Teacher Guide (PP0300)

1

RADMASTE™ Micro Bio-observation worksheets (BP0400)

1

RADMASTE™ Micro Bio-observation teacher guide (BP0500)

1

Conventional Equipment Required

No. of items

Physics: Forces, Motion and Dynamics Kit + Manual (PE0400)
*optional if already available at a school

1

Physics: Waves, Light, Sound & Optics Kit + Manual (PE0500)
*optional if already available at a school

1

Power Supply AC/DC; 6 V and 12 V; 1 A (PE1600)
*optional if already available at a school

1
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THE PHYSICAL SCIENCES MODULAR PACK
FOR SENIOR SECONDARY
RADMASTE has the solution for practical work at senior secondary level! Unique tools offer the best
combination of microscale and traditional equipment to provide quality education. This combo is called
the Physical Sciences Modular Pack (PSMP) and it will meet all the objectives and purposes of your
national curriculum for Physical Sciences. Such sophisticated teaching technology allows all learners to
participate in chemistry and electricity practicals. Furthermore, the equipment allows the teacher to carry
out the practical work during normal science lessons and in any classroom available. Also, the
“laboratory” for each learner is found in one box, hence there is no set-up time for the teacher before the
lesson.
The PSMP contains:


A set of core equipment to enable all secondary school learners to carry out the majority of
practical chemistry and physics activities prescribed within national curricula (FET in South Africa).
This allows teachers to complete their formal and non-formal assessment requirements.



Specialised equipment for selected Chemistry activities needed only in the higher grades (e.g.
titrations and organic chemistry).



Chemicals for Chemistry Activities.



RADMASTE Teacher Guides for senior secondary Physical Sciences.

The image on the next page is a summary of what you can expect in the PSMP.
But the convenience of the modular pack is that you can add to, or subtract from, the resources shown to
suit your immediate and future needs. For example: if your school already has adequate numbers of
conventional equipment for physics then you only need to purchase microelectricity kits and multimeters.
If you currently have chemicals and/or apparatus for preparing chemical solutions, then omit these items
from your modular pack. If your school cannot presently afford the add-on chemistry apparatus for the
higher grades, then purchase this at a later stage when you have the funds.
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The Physical Sciences Modular Pack is flexible and caters for all kinds of circumstances. If you adhere to
the recommendations for classroom use, your learners will have access to complete coverage of the
national physical sciences curricula (FET CAPS in South Africa).

The core set of resources will cater for a class of 40 to 50 learners working in groups. The equipment is
reusable across classes and grades, which means you only need one PSMP for Physical Sciences if your
budget is limited.
For the higher grades (Grades 11 and 12 in South Africa), certain activities require the use of specialised
equipment. These add-on items to the core equipment kit are also low-cost and can be purchased when
required.
The core equipment kit is supplemented with RADMASTE Graded Microchemicals Kits and Graded
Teacher Guides to allow maximum coverage of the Physical Sciences syllabi.
The equipment is described below in more detail.
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CORE CHEMISTRY EQUIPMENT
1. RADMASTE™ Advanced Microchemistry Kits (CE0200)
The Advanced Microchemistry Kit has already been described in this document (see page 10). It allows
learners working in groups of 3 to 5 using just one kit to complete all core chemistry activities, as well as
several extra experiments at senior secondary level which are beyond core level (including electrolysis,
construction of electrochemical cells, conductivity measurements and simple organic chemistry activities).
Formal and non-formal assessment is therefore possible for all of the senior secondary chemistry practical
work (FET in South Africa).

2. RADMASTE™ Molecular Teaching Kit (MT0500)
The RADMASTE™ Molecular Teaching Kit combines 2D molecular drawing apparatus and 3D modelling
components in a convenient, ready-to-use teaching kit. It
contains an adequate supply of spheres for ten groups of
learners, as well as ten RADMASTE™ Physical Sciences
Molecular Stencils. Molecular modelling kits have been
expensive in the past, but the RADMASTE™ Molecular
Teaching Kit (MTK) represents an important
breakthrough to cost-effective visualisation for learners.
Together the stencils and modelling components make
this kit an essential aid for the educator, in assessing
learners' understanding of the ways in which substances
interact at the microscopic level.

The Molecular Stencil: Physical Sciences (MT0200) is
similar to the Natural Sciences stencil described
earlier in this catalogue, but it includes several more
atoms, molecules and ions that are relevant to
physical sciences learners at senior secondary level.
The 3D visualisation components of the MTK are
specially packed in clearly marked containers and the
kit contains ziplock bags for the teachers to distribute
the spheres to learners. There are also pencils to use
with the stencils, and each MTK contains an activity
booklet for the stencil (MT0300) and another for
Molecular Modelling (MT0501).
Should teachers prefer to manage individual Learner’s Molecular Modelling Kits (MT0400) rather than the
MTK, then the school will also need to purchase adequate numbers of the Physical Sciences Molecular
Stencil separately.
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3. Digital Pocket Scale – DPS (MT2400)
This portable, lightweight balance with accuracy to two decimal places
can be used by learners for activities involving Conservation of Mass,
and Molecular and Formula Masses. It should also be used by teachers
where no weighing apparatus is available for preparing chemical
solutions from the stock chemicals in the Chemicals Kit.

4. Thermometers
The 10 thermometers for group work can read temperature and temperature changes between -10 and
110 °C, which is especially necessary for activities like the Heating and Cooling Curve of Water, as well as
for measuring temperature during melting point and boiling point determinations.

5. RADMASTE™ Chemical Preparation Kit (CE2000)
The Chemical Preparation Kit has been included in the MTK to enable
teachers to prepare all the necessary chemical solutions from the
solids and liquids provided in the Physical Sciences Chemicals
Kits. This kit takes advantage of the variety of plastic
(unbreakable!) resources available for preparing solutions. It
is based upon the use of microscale activities, and therefore
takes into consideration the need to prepare much smaller
volumes of solutions (50 ml, 100 ml). Plastic bottles of 50 ml
capacity are also supplied for safe storage of the solutions.
These can be washed and re-used.
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CORE PHYSICS EQUIPMENT
1. RADMASTE™ Basic Microelectricity Kits - current electricity &
electromagnetism (PE0101) and Multimeters (PE0200)
The RADMASTE™ Basic Microelectricity
Kits and digital multimeters will help
learners to complete activities for the
topic of Electricity and Magnetism, as
well as several more experiments. Using
the microscale kits, learners will
encounter circuits and circuit
components, such as resistors, cells
and bulbs as well as learn about
current, voltage and resistance in a
much more interactive way than if
conventional apparatus were used.

2. Teacher Demonstration Kits (PE0400, PE0500) and
Power Supply (PE1600)
It is evident that not all Physical Sciences topics can be
addressed using microscale equipment. For this
purpose, the RADMASTE™ PSMP includes two
conventional scale teacher demonstration kits, namely:
 The Forces, Motion and Dynamics Demo Kit:
contains all resources required for the topic of
Mechanics. (see p 32 for more details on this

resource)
 The Waves, Sound, Light and Optics Demo Kit:
includes apparatus for all activities on different kinds
of Waves. (see p 33 for more details on this resource)
The provision of a power supply (AC/DC; 6V and 12V)
means that teachers do not have the problem of
replacing expensive batteries for these two
demonstration kits.

©RADMASTE Microscience Catalogue 2018

Secondary School Microscience

22

Although we refer to these as “teacher demonstration” kits, the intention is not for the teacher to present
demonstrations of the important activities. Rather, teachers need to divide their classes into appropriatelysized groups and allow learners to perform the activities themselves. It may require rotation of groups, but
if learners are serious about physical sciences and its implication for tertiary studies, then they can afford
to spend additional time interacting with the equipment.

SPECIALISED EQUIPMENT FOR SELECTED CHEMISTRY
ACTIVITIES
In the higher levels or grades of senior secondary chemistry (Grades 11 and 12 in South Africa), there are
certain activities linked with specific topics that need special equipment not contained in the core
equipment kit. For these activities, schools can supplement their core equipment with two additional items:
 The RADMASTE™ Microburette Kit
 The RADMASTE™ Organic Microchemistry Kit
We recommend that 10 each of these kits are acquired for use with learners working in groups.

RADMASTE™ Microburette Kit (CE0300)
The Microburette Kit contains specialised
microscale apparatus which, when added to the
Basic or Advanced Microchemistry Kit, allows
learners to perform small-scale titrations
(microtitrations) in the wells of a microwell plate.
The titrations have been shown to be very accurate
and, compared with traditional titrations, use about
10% of the conventional volumes of analyte and
titrant solutions to determine end points.
The microtitration technique is described in detail
in the relevant RADMASTE worksheets and allows
learners to develop laboratory skills, experience a
titration and develop analytic skills to interpret the
information. It can even be used at tertiary level, for
which RADMASTE has separate written materials.
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RADMASTE™ Organic Microchemistry Kit (CE0400)
The RADMASTE™ Organic Microchemistry
Kit contains components that allow learners
to safely explore organic compounds. They
are able to carry out functional group
analyses on saturated and unsaturated
compounds, alcohols, aldehydes, ketones
and esters. Some standard techniques for
Thin Layer Chromatography (TLC), boiling
point (bp.) and melting point (mp.)
determinations, etc. can also be acquired
using the equipment. There are also
several synthesis reactions that learners
can perform. The plastic items in the kit are
manufactured from a polymer that is resistant to organic solvents, making low cost organic chemistry
experiments accessible to all.
The organic chemistry activities aimed at senior secondary school level are included in the RADMASTE
teacher guides which form part of the PSMP. However, for those who would like to complete organic
chemistry experiments beyond core school level, there is a RADMASTE™ Organic Chemistry
Microscience Manual containing detailed instructions and teacher notes (available separately).

CHEMICALS FOR CHEMISTRY ACTIVITIES
All of the Microchemicals Kits for senior secondary include quantities of chemicals that are approximately
10% of those required for activities done on conventional scale. The use of Microchemistry Kits means
that much smaller quantities of chemicals will be sufficient for one year of use, and these will also be much
easier and safer to store. The Microchemicals Kits contain stock chemicals, meaning that teachers need
to prepare solutions from solids. The Chemical Preparation Kit and DPS mentioned previously are ideal for
this purpose. There are also liquids (such as ethanol) and concentrated solutions (e.g. acids). See p 38 –
40 for the list of chemicals in the senior secondary Microchemicals kits (grades 10 – 12).
The advantage of supplying stock chemicals is that there will be sufficient supplies available to replace
solutions that have been consumed or even contaminated.

RADMASTE TEACHER GUIDES
RADMASTE has authored graded Teacher Guides for the South African senior secondary physical
sciences curricula (FET CAPS). However, these activities can be used and adapted by any country to suit
the national curricula. The worksheets for chemistry and physics are available on the Senior Secondary
Resources page of the RADMASTE Microscience website. All of the activities make use of the equipment
in the PSMP, and the chemicals in the graded Microchemicals Kits where chemistry is concerned.
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LIFE SCIENCES RESOURCES FOR SENIOR
SECONDARY
LEARNER KITS
1. RADMASTE™ Microscale Biology Kit (BE0100)

The components in the RADMASTE™ Microscale Biology Kit allow learners to carry out several Life
Sciences/Biology activities at the senior secondary school level, including those with enzymes and
biological molecules (proteins, sugars, starches, fats, etc.) as well as to explore the water relations in
plants. Other experiments involve respiration, photosynthesis and tropisms. Certain observation activities
involving living organisms are also included. Several items in the kit are the same as those in the
Microchemistry kits but there are special components included in the Biology Kit such as a heat-resistant
test tube and accompanying metal holder that facilitate heating of biological samples over the flame of the
microburner. There is also a Petri dish which serves not only its traditional purpose but also becomes a set
of watch glasses when required. A small scale funnel (microfunnel) and filter paper allow for filtration
activities. These and other items in the kit enable learners to interact hands-on with biological specimens
and living organisms.
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2. RADMASTE™ Micro Bio-observation Kit (BE0300)
This kit has already been described in the Primary
and Junior Secondary sections of this document
(see pages 5 and 13). Its versatility extends into
the senior secondary level where it can be used
for more advanced activities. Together with
microscope slides and dissecting apparatus,
learners are afforded the opportunity to develop
the techniques required for preparing and
observing specimens, such as the reproductive
parts of a flower and the wing of an insect, without
the need for expensive light microscopes.

TEACHER RESOURCES
1. RADMASTE™ Micro Bio-observation Teacher Resource Kit
(BE0400)
This optional Teacher Resource Kit contains additional items
of equipment that extend the versatility of both the
RADMASTE™ Microscale Biology Learner Kit (BE0100) and
the RADMASTE™ Micro Bio-observation Kit (BE0300). It
includes extra dissection apparatus (dissecting needles,
forceps, scalpels, pins, etc.) and observational tools
(microscope slides and coverslips, prepared slides,
handheld microscopes and more) for learners working in
groups to investigate living organisms and processes. It also
contains flower pots for learners to grow small plants,
observe their structure and investigate water relations.
Dialysis tubing is included for extra activities involving
osmosis.

2. RADMASTE™ Microscale Biology Chemicals Kit (BC0100)
As with the majority of RADMASTE chemicals kits, the Biology Chemicals kit is an optional resource for
schools that do not have regular access to chemicals. The kit supports all the activities in the learner
manuals which require chemicals. This includes solutions required for enzyme activities, food testing,
slide preparation and others. The list of chemicals in this kit can be found on p 41.

©RADMASTE Microscience Catalogue 2018

Secondary School Microscience

26

3. RADMASTE™ Biology Microscience Experiments - Teacher
Guide (BP0200)
The Biology Microscience Teacher Guide supports the Microscale
Biology Kit for senior secondary. It consists of two parts, the first
on Living Organisms and the second part covering biological
macromolecules such as enzymes, food (lipids,
carbohydrates, proteins), as well as biological processes
(photosynthesis, respiration, tropisms, water relations in
plants). The Guide includes both learner worksheets and
model answers, with tips and hints for the teacher.

4. RADMASTE™ Bio-observation Worksheets (BP0400)
and Teacher Guide (BP0500)
This set of documents supports the use of the RADMASTE Bio-observation kit with handheld microscope.
Activities include studies of angiosperms (structures and germination), bacteria, moss, ferns, mould,
flatworm, garden snail, locust, a crustacean and a spider. There is also guidance on using the handheld
microscope and preparation of slides.
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RADMASTE RECOMMENDATIONS FOR
CLASSROOM USE
Based on many years of experience, RADMASTE suggests that learners are arranged into groups. Each
group should consist of 3 to 5 learners. Group work promotes learner interaction, sharing of skills, and
responsibility for both completion of tasks and caring for the equipment.
We recommend that each learner in the group is given a primary role e.g. caring for equipment, writing
results, connecting equipment etc. We recommend each group is given a larger box or container to keep
together all the equipment that is not being used, or to empty the kit into, so that nothing falls onto the
work surface and gets lost. This container could be the lid from a photocopy paper box, or an old 2 litre
icecream container.

Physical Sciences
The Physical Sciences Modular Pack (PSMP) can be adapted to suit the needs of different schools and
different classes. Each school is unique with its own set of circumstances and the physical sciences
teachers should decide upon what is required for their learners’ needs.
Our recommendations for microscale and macroscale resources contained within the PSMP will suffice for
a class of 40 to 50 learners working in groups of 3 to 5. Ideally, each grade should have its own set of
microscale equipment . Conventional (macroscale) equipment can be shared across grades. However, if
school budget is limited, kits can be used for different classes and different grades. It is therefore possible
with limited budget to use one Physical Sciences Modular Pack for senior secondary level provided that
the school acquires all the graded Microscience teacher guides and graded chemicals kits that
accompany the equipment. Under these circumstances, the teacher must ensure that all resources are
properly maintained and managed.
Here are just some exemplar guidelines:
 For Schools with Limited Equipment and Budget: Purchase one (1) fully inclusive PSMP i.e. it must
contain all the microscale and macroscale resources referred to in this catalogue, including the three
graded Microchemicals kits, three graded RADMASTE Teacher Guides and the specialised
equipment for the higher grades (Microburette kits and Organic Microchemistry kits).
 For Schools with Limited Resources and Surplus Budget: If schools are fortunate enough to have
surplus funds it is suggested that one (1) PSMP per grade be supplied i.e. three (3) Modular Packs
per school. Each Modular Pack could be constituted as follows:
• Modular Pack 1: containing all core microscience and macroscale resources + 1 x RADMASTE
Grade 10 Microchemicals Kit (CC0800) + 1 x RADMASTE Grade 10 Teacher Guide (MT3000).
• Modular Pack 2: containing all core microscience and macroscale resources + 10 x Organic
Microchemistry Kits (CE0400) + 1 x RADMASTE Grade 11 Microchemicals Kit (CC0900) +
1 x RADMASTE Grade 11 Teacher Guide (MT4000).
• Modular Pack 3: containing all core microscience and macroscale resources + 10 x
Microburette kits (CE0300) + 10 x Organic Microchemistry Kits (CE0400) + 1 x RADMASTE
Grade 12 Microchemicals Kit (CC1000) + 1 x RADMASTE Grade 12 Teacher Guide (MT5000).
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 For Schools with Some Conventional Equipment: If a school already possesses conventional
physics equipment as well as apparatus for the preparation of chemical solutions, then only the
microscale resources, chemicals kits and teacher guides in the Modular Pack are required.

LEARNER REQUIREMENTS
Kits per Class of 40 – 50 learners

No. of items

RADMASTE™ Advanced Microchemistry Kit (CE0200)

10

RADMASTE™ Microburette Kit (CE0300)
*Only required for higher grades (gr 12 in South Africa)

10

RADMASTE™ Organic Microchemistry Kit (CE0400)
*Only required for higher grades (gr 11 and 12 in South Africa)
RADMASTE™ Basic Microelectricity Kit (PE0101)

10
10

TEACHER REQUIREMENTS
Microscience Resources

No. of items

RADMASTE™ Molecular Teaching Kit (MT0500)
*This can be replaced with 10 x RADMASTE™ Learners Molecular Modelling Kits
(MT0400) + 10 x RADMASTE™ Molecular Stencil: Physical Sciences (MT0300)

1

RADMASTE™ Chemical Preparation Kit (CE2000)
*Not required if school has sufficient apparatus for preparing chemical solutions

1

Digital Pocket Scale (200 g ± 0.05)
*Omit if school has sufficient numbers of weighing apparatus for chemicals preparation
and learner experiments

1

Thermometers
*Can be omitted if school has sufficient thermometers reading between -10 and 110 ° C

10

RADMASTE™ Grade 10 CAPS Microchemicals Kit (CC0800)

1

RADMASTE™ Grade 11 CAPS Microchemicals Kit (CC0900)

1

RADMASTE™ Grade 12 CAPS Microchemicals Kit (CC1000)

1

Digital Multimeters DCA 200μA-10A (PE0200)

20

RADMASTE™ CAPS Grade 10 Teacher Guide (MT3000)

1

RADMASTE™ CAPS Grade 11 Teacher Guide (MT4000)

1

RADMASTE™ CAPS Grade 12 Teacher Guide (MT5000)

1
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Conventional Equipment

No. of items

Forces, Motion and Dynamics Demo kit (PE0400)
*optional if already available at a school

1

Waves, Sound, Light and Optics Demo Kit (PE0500)
*optional if already available at a school

1

Power Supply AC/DC; 6 V and 12 V; 1 A (PE1600)
*optional if already available at a school

1

Note that the terms “grade 10”, “grade 11”, “grade 12” and “CAPS” pertain to the South African FET
curriculum but all resources with these names have wide applicability and relevance across all national
senior secondary science curricula.
Although it is listed as a teacher resource, teachers should avoid using the macroscale equipment for
demonstrations. Learners should interact with this equipment in groups to understand how it works and
how to take measurements, and interpret results of physics experiments.

Life Sciences
LEARNER REQUIREMENTS
Kits Required

No. of items

RADMASTE™ Microscale Biology Kit (BE0100)

12 - 15

RADMASTE™ Micro Bio-observation Kit (BE0300)

12 - 15

TEACHER REQUIREMENTS
Resources Required

No. of items

RADMASTE™ Micro Bio-observation Teacher Resource Kit (BE0400)

1-2

RADMASTE™ Microscale Biology Chemicals Kit (BC0100)

1-2

RADMASTE™ Biology Microscience Experiments - Teacher Guide (BP0200)
*Contains worksheets, model answers and teacher notes

1

RADMASTE™ Micro Bio-observation worksheets (BP0400)

1

RADMASTE™ Micro Bio-observation teacher guide (BP0500)

1
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RESOURCES
SUPPORTING

Microscience

The proper method for inquiring after the properties of
things is to deduce them from experiments.
Sir Isaac Newton - physicist, mathematician, key figure in the Scientific Revolution

PHYSICS KITS
This equipment is conventional scale apparatus that is required for physics topics which the microscale
kits cannot cover alone. The kits are described briefly here. If more details are required, please contact
RADMASTE directly.

Forces, Motion and Dynamics Kit (PE0400)

The Forces, Motion and Dynamics Kit is required for Mechanics. This apparatus is usually referred to as a
teacher demonstration kit because it was originally designed for that purpose. However, with the
emphasis now on hands-on practical experimentation for learners, RADMASTE suggests that teachers
steer clear of demos and rather allow learners working in groups to interact with the equipment.
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The Dynamics System has been designed to provide reliable and accurate results each time and is
compact in size to maximize space usage in the classroom.
The track provided in this kit (see image at the end of p34)
has a dual function because it becomes the optical track in
the Waves Kit described below. This makes the
conventional resources more affordable to schools.
For the South African FET Curriculum, the RADMASTE
Teacher Guides contain RADMASTE-authored activities for
Mechanics which make use of the Forces, Motion and
Dynamics kit. These can be found in the activity booklets
featured on the Senior Secondary Microscience Resources
page of the RADMASTE website.
There is also a separate teacher manual within each kit in
which are found several activities such as: Using a Ticker
Timer, Constant Velocity; Uniform Acceleration,
Acceleration due to Gravity. Newton’s Second Law of
Motion is also investigated using the apparatus. The
manual gives clear instructions on how to set up all of
the equipment.

Waves, Sound, Light and Optics Kit (PE0500)
The Waves, Sound, Light and Optics Kit addresses the topic of Waves. Once again, it is suggested that
learners have hands-on experiences with this equipment.
The contents of the kit include:

LIGHT APPARATUS
Colour filters – slides; Colour filter tricolour – slide; Colour card; Gate double, single, triple, wide; Selection
of lenses; Leads with crocodile clips; Leads with banana plugs; Mirror on wood base with v-notch.
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RIPPLE TANK
1 x Ripple Tank similar to the image shown with:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

legs,
lamp support,
motor supports,
stroboscope,
various prisms,
curved reflector,
small and large barriers,
ripple tank controller,
lamp holder,
roller bar,
springs,
ripple bar with motor,
boss head,
clips for hanging,
lead with croc clips,
leads with banana plugs,
battery holders.

SOUND APPARATUS
Slinky spring;
Slinky spring (long wave);
Tuning forks (different frequencies)

OPTICS APPARATUS
Consists of various Optical Bench accessories
such as: base slides for holders, candle holder;
filter holder, filter arrow, various filter gates and
circles, various lenses (round, convex and
concave), and optical pins.
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THE ULTIMATE CONVENIENCE
RADMASTE Microchemicals Kits are favoured by many different schools because of their convenience.
The kits are available for primary, junior secondary and senior secondary school chemistry activities.
There is even a chemicals kit for the senior secondary life sciences experiments.
Each kit is graded and packaged in a convenient, easy-to-store box that teachers can carry with them to
different classrooms. Such portable packaging reinforces the concept that chemistry experiments do not
have to take place in a laboratory setting. All of the Microchemicals Kits include quantities of chemicals
that are approximately 10% of those required for activities done on conventional scale. The use of
Microchemistry Kits means that much smaller quantities of chemicals are much easier and safer to store.
In all of the Microchemicals Kits, each bottle/container is clearly labelled showing the name of the
chemical, its chemical formula and its concentration (for solutions).
For many of the kits, the chemicals have been pre-prepared to the correct concentrations for use with the
RADMASTE worksheets. Each kit contains sufficient chemicals for a class of 40 to 50 learners working in
groups. The chemicals should last for a year provided that teachers properly manage the kits and teach
their learners about avoiding contamination and wastage.
The CAPS Microchemicals Kits for the South African FET curriculum contain stock chemicals, meaning
that teachers need to prepare solutions from solids. There are also liquids (such as ethanol) and
concentrated solutions (e.g. acids). The advantage of supplying stock chemicals is that there will be
sufficient supplies available to replace solutions that have been consumed or even contaminated. All the
CAPS materials can be used by any country because the activities and resources are adaptable for all
national curricula.
If schools already have chemicals then there may not be a need to purchase Microchemicals Kits.
However, should the school be missing chemicals then RADMASTE can provide these in the required
quantities. Teachers should contact RADMASTE to find out more about this service.
In the pages that follow, we provide the lists of chemicals in each graded Microchemicals Kit referred to in
this catalogue i.e. in the primary, junior secondary and senior secondary sections. If more information is
required, then schools should contact RADMASTE directly.
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The Primary Microscience Microchemicals Kit (IC0100) will meet the needs of schools using the
RADMASTE Primary Microscience kit and associated RADMASTE activities (pp 43 - 46).

CHEMICAL
Ammonia (1 M), NH3(aq)

STATE
solution

Battery acid, H2SO4(aq)
Benedict's Solution - mixture of sodium carbonate, sodium citrate and copper(II)

solution

sulfate pentahydrate

Boiling stones

solution
solid

Bromothymol blue, C27H28Br2O5S(aq)

solution

Calcium hydroxide, Ca(OH)2(s)

solid

Chlorine (aqueous), Cl2(aq)

solution

Cobalt chloride test paper, CoCl2.6H2O(s)
Cooking oil

liquid

Copper sulfate, CuSO4.5H2O(s)

solid

Ethanol, CH3CH2OH(l)

liquid

Food colouring (Red)

solution

Glucose, C6H12O6(s)

solid

Glycerine, C3H8O3(l)

liquid

Hydrochloric acid (0.1 M), HCl(aq)

solution

Iodine (0.1 M), I2(in aq KI)

solution

Iron metal filings, Fe(s)

solid

Lemon juice

solution

Litmus paper blue
Litmus paper red
Methyl red indicator, C15H15N3O2(aq)

solution

Milk powder

solid

Paraffin

liquid

Phenolphthalein indicator, C20H14O4(aq)

solution

Potassium permanganate, KMnO4(s)

solid

Sand, coarse

solid

Sand, fine

solid

Sodium bicarbonate powder, NaHCO3(s)

solid

Sodium chloride (fine), NaCl(s)

solid

Sodium hydroxide (0.1 M), NaOH(aq)

solution

Starch, (C6H10O5)n(s)

solid

Sucrose, C12H22O11(s)

solid

Syrup

solution

Tartaric acid powder, HO2CCH(OH)CH(OH)CO2H(s)

solid

Universal indicator

solution

Vinegar (clear), CH3COOH(aq)

solution

Yeast
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The Grade 8-9 Microchemicals Kit (CC0100) is suitable for Junior Secondary level (GET in South
Africa) and caters for the junior secondary microchemistry activities listed on pages 47 - 48.

CHEMICAL

STATE

Ammonia concentrated, NH3(aq)

solution

Ammonium carbonate crystals, (NH4)2CO3(s)

solid

Butanol, CH3(CH2)3OH(l)

liquid

Calcium carbonate powder, CaCO3(s)

solid

Calcium hydroxide, Ca(OH)2(s)

solid

Carbon powder, C(s)

solid

Copper carbonate powder, CuCO3(s)

solid

Copper chloride (1 M), CuCl2(aq)

solution

Copper oxide powder, CuO(s)

solid

Copper powder, Cu(s)

solid

Copper sulfate powder anhydrous, CuSO4(s)

solid

Copper sulfate saturated, CuSO4(aq)

solution

Ethanol, CH3CH2OH(l)

liquid

Hydrochloric acid (0.1 M), HCl(aq)

solution

Hydrochloric acid (1 M), HCl(aq)

solution

Hydrochloric acid (5.5 M), HCl(aq)

solution

Hydrogen peroxide (20%), H2O2(aq)

solution

Magnesium powder, Mg(s)

solid

Manganese dioxide, MnO2(s)

solid

Mercury oxide, HgO(s)

solid

Methanol, CH3OH(l)

liquid

Methyl orange indicator, C14H14N3NaO3S(aq)

solution

Phenolphthalein indicator, C20H14O4(aq)

solution

Sand, coarse

solid

Silica gel, SiO2(s)

solid

Sodium hydroxide (0.1 M), NaOH(aq)

solution

Sodium hydroxide (1 M), NaOH(aq)

solution

Sodium hydroxide pearls, NaOH(s)

solid

Sulfur powder, S(s)

solid

Sulfuric acid (0.1 M), H2SO4(aq)

solution

Sulfuric acid (1 M), H2SO4(aq)

solution

Universal indicator

solution

Zinc powder, Zn(s)

solid
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The CAPS Grade 10 (CC0800), Grade 11 (CC0900) and Grade 12 (CC1000) Microchemicals kits will
meet the needs of senior secondary chemistry (FET in South Africa) when used with the RADMASTE
CAPS Teacher Guides (activity lists on pages 50 - 53).

CHEMICAL

STATE

Aluminium foil (150mm x 5m), Al(s)

solid

Ammonium chloride, NH4Cl(s)

solid

Barium chloride dihydrate, BaCl2.2H2O(s)

solid

Bromothymol Blue indicator, C27H28Br2O5S(aq)

solution

Calcium chloride dihydrate, CaCl2.2H2O(s)

solid

Copper chloride, CuCl2.2H2O(s)

solid

Copper powder, Cu(s)

solid

Copper(II) sulfate pentahydrate, CuSO4.5H2O(s)

solid

Ethanol, CH3CH2OH(l) –Denatured

liquid

Hydrochloric acid (11 M), HCl(aq)

solution

Hydrogen peroxide (30%), H2O2(aq)

solution

Iodine crystals, I2(s)

solid

Iron(III) chloride, FeCl3.6H2O(s)

solid

Iron metal powder, Fe(s)

solid

Iron nail, Fe(s)

solid

Lead(II) nitrate, Pb(NO3)2(s)

solid

Magnesium powder, Mg(s)

solid

Manganese dioxide, MnO2(s)

solid

Nitric acid (6 M), HNO3(aq)

solution

Potassium chloride, KCl(s)

solid

Potassium chromate, K2CrO4(s)

solid

Potassium dichromate, K2Cr2O7(s)

solid

Silver nitrate, AgNO3(s)

solid

Sodium bromide, NaBr(s)

solid

Sodium carbonate, Na2CO3.10H2O(s)

solid

Sodium chloride, NaCl(s)

solid

Sodium hydrogencarbonate, NaHCO3(s)

solid

Sodium hydroxide pearls, NaOH(s)

solid

Sodium iodide, NaI(s)

solid

Sodium sulfate decahydrate, Na2SO4.10H2O(s)

solid

Sulfur powder, S(s)

solid

Zinc metal powder, Zn(s)

solid
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CHEMICAL

STATE

Acetic acid (0.1 M), CH3COOH(aq)

solution

Acetone, CH3COCH3(l)

liquid

Ammonia (0.1 M), NH3(aq)

solution

Ammonium nitrate, NH4NO3(s)

solid

Calcium carbonate powder, CaCO3(s)

solid

Calcium chloride (anhydrous), CaCl2(s)

solid

Calcium hypochlorite (pool chlorine), Ca(OCl)2(s)

solid

Citric acid, HOC(COOH)(CH2COOH)2(s)

solid

Copper sulfate pentahydrate, CuSO4.5H2O(s)

solid

Glycerine, HOCH2CH(OH)CH2OH(l)

liquid

Hydrochloric acid (1 M), HCl(aq)

solution

Iodine, I2(s)

solid

Iron powder, Fe(s)

solid

Iron(II) sulfate heptahydrate, FeSO4.7H2O(s)

solid

Iron(II) sulfide, FeS(s)

solid

Lead nitrate, PbNO3(s)

solid

Lime water (saturated), Ca(OH)2(aq)

solution

Magnesium ribbon, Mg(s)

solid

Magnesium sulfate (anhydrous), MgSO4(s)

solid

Manganese dioxide, MnO2(s)

solid

Nitric acid (2 M), HNO3(aq)

solution

Oxalic acid dihydrate, H2C2O4.2H2O(s)

solid

Paraffin oil

liquid

Phenolphthalein indicator, C20H14O4(aq)

solution

Potassium nitrate, KNO3(s)

solid

Potassium permanganate, KMnO4(s)

solid

Silver nitrate (0.1 M), AgNO3(aq)

solution

Sodium chloride, NaCl(s)

solid

Sodium hydrogencarbonate, NaHCO3(s)

solid

Sodium hydroxide, NaOH(s)

solid

Sodium percarbonate, Na2CO3.1.5H2O2(s)

solid

Sodium sulfite (anhydrous), Na2SO3(s)

solid

Sulfur powder, S(s)

solid

Sulfuric acid (3 M), H2SO4(aq)

solution

Vaseline (petroleum jelly)

solid

Zinc powder, Zn(s)

solid
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CHEMICAL

STATE

Bromine (~0.1 M), Br2(aq)
Calcium carbide, CaC2(s)

solution
solid

Cal-C-Vita tablets
Chlorine solution (~0.1 M), Cl2(aq)

solid
solution

Cobalt chloride (hexahydrate), CoCl2.6H2O(s)
Copper powder, Cu(s)

solid
solid

Copper sulfate pentahydrate, CuSO4.5H2O(s)

solid

Cyclohexane, C6H12(l)
Cyclohexene, C6H10(l)

liquid
liquid

Ethanol, C2H5OH(l)
Food colouring

liquid
solution

Formic acid, HCOOH(l)
Glacial acetic acid (ethanoic acid), CH3COOH(l)
Hexane, C6H14(l)
Hydrochloric acid (11 M), HCl(aq)
Iodine solution (0.1 M), I2(in aq KI)
Iron filings Fe(s)
Iron(II) sulfate heptahydrate, FeSO4.7H2O(s)
Isobutanol, (CH3)2CHCH2OH(l)
Methanol, CH3OH(l)
Naphthalene, C10H8(s)
Nitric acid (6 M), HNO3(aq)
Oxalic acid dihydrate, H2C2O4.2H2O(s)
Paraffin oil
1-Pentanol (amyl alcohol), C5H11OH(l)
Phenolphthalein indicator, C20H14O4(aq)
Potassium dichromate, K2Cr2O7(s)

liquid
liquid
liquid
solution
solution
solid
solid
liquid
liquid
solid
solution
solid
liquid
liquid
solution
solid

Potassium permanganate, KMnO4(s)
Salicylic acid, C6H4OHCOOH(s)
Sodium tetraborate/anhydrous borax, Na2B4O7(s)

solid
solid
solid powder

Sodium bromide, NaBr(s)
Sodium chloride, NaCl(s)

solid
solid

Sodium hydrogencarbonate, NaHCO3(s)
Sodium hydroxide, NaOH(s)
Sodium iodide, NaI(s)
Sodium sulfate decahydrate, Na2SO4.10H2O(s)

solid
solid
solid
solid

Sodium thiosulfate, Na2S2O3(s)
Sulfuric acid (18 M), H2SO4(aq)

solid
solution

White wood glue (PVA glue: e.g. Alcolin/red devil)
Zinc powder, Zn(s)
Zinc sulfate heptahydrate, ZnSO4.7H2O(s)

©RADMASTE Microscience Catalogue 2018

PVA solution
solid
solid

Resources Supporting Microscience

40

The Biology Microchemicals Kit (BC0100) has been prepared to cater for the RADMASTE Biology
activities listed on p 54 - 55. These activities are mostly for the senior secondary level.

CHEMICAL

STATE

Ammonia (1 M), NH3(aq)

solution

Amylase solution

solution

Benedict's Solution - - complex mixture of sodium carbonate, sodium citrate and
copper(II) sulfate pentahydrate.

solution

Biuret Reagent – contains cupric sulfate, and sodium hydroxide

solution

Calcium hydroxide, Ca(OH)2(s)

solid

Cobalt chloride test paper, CoCl2.6H2O(s)
Copper sulfate, CuSO4.5H2O(s)

solid

Egg albumin

solid

Ethanol, CH3CH2OH(l)

liquid

Gelatine – mixture of peptides and proteins

solid

Glucose, C6H12O6(s)

solid

Hydrochloric acid (0.1 M), HCl(aq)

solution

Hydrochloric acid (5.5 M), HCl(aq)

solution

Hydrogen peroxide (20%), H2O2(aq)

solution

Iodine (0.1 M), I2(in aq KI)

solution

Methylene blue, C16H18ClN3S(aq)

solution

Olive oil

liquid

Petroleum ether, 60 - 80 °C boiling range

liquid

pH Buffer 6.5

solution

Potassium permanganate, KMnO4(s)

solid

Rennin (10%)

solution

Soda lime (mixture of calcium hydroxide, water, sodium hydroxide and potassium

solid

Sodium chloride (fine), NaCl(s)

solid

Sodium hydrogencarbonate, NaHCO3(s)

solid

hydroxide)

Sodium hydroxide (0.1 M), NaOH(aq)

solution

Starch, (C6H10O5)n(s)

solid

Sucrose, C12H22O11(s)

solid

Vaseline (petroleum jelly)

solid
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SOME THINGS TO NOTE
There are several other Microchemicals Kits not discussed in this catalogue. Relevant ones include:
CC0200

RADMASTE Microchemicals Grade 10 (for senior secondary)

CC0300

RADMASTE Microchemicals Grade 11 (for senior secondary)

CC0400

RADMASTE Microchemicals Grade 12 (for senior secondary)

These kits match RADMASTE microchemistry activities that were designed in earlier years. If you want
more information about the chemicals, feel free to contact RADMASTE.
All of the Microchemicals kits contain methylated spirits (an alcohol mixture with colour agent) which is
used as fuel for the microburner in the Microchemistry, Primary Microscience and Microscale Biology
kits, and also as a chemical in certain experiments. However, methylated spirits is only available
locally (i.e. within South Africa) because it is not deemed safe for international passage. As a result, it
has been omitted from the chemicals lists displayed in this catalogue. It will be included in locally
purchased kits but non-South African clients will need to source an alternative fuel for the microburner.
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RADMASTE has designed numerous activities over many years, from primary school level right up to first
year tertiary. These cover the integrated sciences, natural sciences, physical sciences and life sciences.
For chemistry alone, there are activities for core chemistry, organic chemistry, electrochemistry, volumetric
analysis, chemical modelling, etc. The vast number and array of available teacher guides and learner
activity booklets are too great to discuss in this catalogue. We therefore list here all the relevant practical
activities that can be carried out using the kits described earlier in the catalogue.

PRIMARY MICROSCIENCE (IP0100)
JUNIOR PRIMARY
CHAPTER 1/ SOUTH AFRICA (SA) GRADE 4
Air
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9

Traces of air (I).
Traces of air (II).
Is air matter?
Direction Game
Using a shadow to determine main directions.
Making a wind vane.
Air can do work.
The air pump on my comboplate.
What is moving the propette on my petri dish?

Water
1.10 How fast is the water moving up?
1.11 Muddy, muddy water: Can we make it safe to drink?

Soil
1.12
1.13
1.14
1.15
1.16

What forms soil?
Is soil the same everywhere?
Is it a clayey or a sandy soil?
What type of soil do you have?
Studying soil types.
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1.17
1.18
1.19
1.20

Is my garden soil acidic or basic?
Leaf patterns.
Seeds
What are fabrics?
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SENIOR PRIMARY
CHAPTER 2/SA GRADE 5
Expansion and Contraction
2.1
2.2
2.3
2.4
2.5

The undecided drop.
Where does the extra liquid come from?
The tallest liquid.
The story of a slender and a plump propette.
The lazy thin wire.

The Three States of Water
2.6
2.7
2.8
2.9
2.10
2.11
2.12
2.13
2.14
2.15
2.16
2.17

Ice and liquid water.
Where does the water come from?
Measuring evaporation.
The states of water.
How can we know that it is water?
About water vapour?
The water cycle.
Wind and evaporation.
Evaporation and Temperature.
Evaporation and surface area.
Is there water in plant leaves?
Is it still the water I know?

How do Living Things Reproduce?
2.18
2.19
2.20
2.21
2.22

What does a seed look like?
Growing a new plant.
Do seeds need water to grow into new plants?
Do seeds start to grow in all temperatures.
New plants from parts of plants.

CHAPTER 3/SA GRADE 6
Expansion and Contraction
3.1
3.2
3.3
3.4
3.5
3.6
3.7

Even flames need air to keep going.
Is all the air used in burning?
Studying my breath.
Rusting away.
Production and testing of carbon dioxide on my comboplate.
My micro fire extinguisher.
The chemical reactions in bread making.

Exploring Mixtures
3.8
3.9
3.10
3.11
3.12

The case of the disappearing sugar.
Melting and dissolving : Is there a difference?
What type of a mixture is it?
The emulsifier in Mayonnaise
The different colours in a dot
3.13 Separating a mixture of water and methylated spirit
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Static and Current Electricity
3.14
3.15
3.16
3.17
3. 18
3.19
3.20

The magic propette.
The wiggly falling water.
My aluminium strip electroscope.
The light bulb on my comboplate
Exploring the micro-electricity pieces.
Lighten up, predict and explore.
Car headlights.

Food of Living Things
3.21 How do we find out if plants store starch and sugars?
3.22 What do your teeth look like?

CHAPTER 4/SA GET GRADE 7
Acids and Bases in the Home
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10

Using senses of taste and touch to classify household substances.
Some liquids which look like water can kill you
Chemical indicators.
Making your own indicators.
Acidic liquid and dry sodium bicarbonate.
Neutralisation
Treating indigestion.
Acids and bases in our daily lives.
The secret message.
Using what you know about indicators.

Heating and Heat Transfer
4.11
4.12
4.13
4.14
4.15
4.16
4.17
4.18
4.19

Is it a good or a bad conductor of heat?
Moving in circles
Which is the heavy weight: the cold or the hot liquid?
Convection, conduction and radiation.
Hot air balloons.
Ventilation system.
Radiation and absorption of heat by black and white surfaces
The magic burning of paper.
Fireproof materials.

Magnetism
4.20
4.21
4.22
4.23

Magnets have strange powers over some things.
The magic of magnets.
Making a compass.
Just how strong is your magnet?
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Matter and Measurement
4.24 How much water can the large well of my comboplate hold?
4.25 Estimating volumes using items with definite known volumes.
4.26 What is the volume of the spring in my kit?

More about Electricity
4.27
4.28
4.29
4.30

The current in a series circuit.
Light bulbs in series.
Light bulbs in parallel.
The electric lemon.

Variety of Lives
4.31
4.32
4.33
4.34
4.35
4.36
4.37
4.38
4.39

A mould.
A fern plant.
Flowering plants: dicotyledon.
A monocotyledon flower.
A snail zoo.
Six jointed legs - Insects.
More jointed legs - Spiders.
Even more jointed legs - Crustaceans
Many more jointed legs - Millipedes.
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JUNIOR SECONDARY MICROCHEMISTRY (CP0100/CP0300)
CHAPTER I/SOUTH AFRICA (SA) GET GRADE 8
Properties and Classification of Matter
Elements and Compounds
Decomposition of Mercury(II) Oxide
Electrolysis of Water
Electrolysis of a Copper(II) Chloride Solution

Mixtures
Separation Techniques - Paper Chromatography
Separation of Two Dyes By Column Chromatography

Particle Model of Matter
Compounds, Elements, Pure Substances and Mixtures - Modelling the Atoms and Molecules
Do Dissolved Substances Spread ?
Colliding Clouds of Colour
Leaking Balloons ???
How Fast Does Gaseous Ammonia Diffuse ?

Oxygen, Hydrogen and Carbon Dioxide
Properties of Oxygen
Preparation and Testing of Oxygen

Properties of Hydrogen
Preparation and Testing for Hydrogen

Properties of Carbon Dioxide
Preparation and Properties of Carbon Dioxide
Part 1: The Preparation of Carbon Dioxide
Part 2: The Production of Carbon Dioxide During Respiration
Part 3: Dissolving Carbon Dioxide in Water
Part 4: The Effect of Carbon Dioxide on Combustion
The Reaction of Carbon with Oxygen

CHAPTER II/SA GET GRADE 9
Chemical Change of Substances
Combustion
The Reaction of Copper with Oxygen
The Reaction of Sulfur with Oxygen
The Reaction of Magnesium with Oxygen
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Heating Substances
Decomposition of Copper Carbonate
Decomposition of Ammonium Carbonate
Reduction of Copper(II) Oxide

Reactions of Acids
Acid/Base Titration - an Introduction
The Effect of Dilute Acids and Alkalis on Indicators
The Reaction of Sulfuric Acid with Copper(II) Oxide
The Reaction of Acids with Sodium Hydroxide

JUNIOR SECONDARY MICROELECTRICITY (PP0100/PP0300)
CHAPTER I/SA GET GRADE 8
A.

The Electric Current

Activity 1
Activity 2
Activity 3
Activity 4
Activity 5
Activity 6
Activity 7
Activity 8
Activity 9

B.

Get To Know Your Microelectricity Kit
Lighten Up, Predict And Explore
Car Headlights
Making An Electric Current Detector
The Current In A Series Circuit
Light Bulbs in Series
Light Bulbs in Parallel
Cells and More Cells
Fruit Cocktail

Effects of the Electric Current

Activity 10
Activity 11
Activity 12
Activity 13

Some Golden Chains! – Electroplating
Coming Attraction
Fielding
The Strongest of Them All!

CHAPTER II/SA GET GRADE 9
A.

The Electric Current

Activity 1
Activity 2
Activity 3
Activity 4
Activity 5
Activity 6
Activity 7
Activity 8

Rates and Flows
Ammeter – To Be or Not to Be
Go with the Flow
One, Two, Three, …. Trouble
One After the Other Causing a Great Bother
Free Electrons Are Not So Free!
Parallel Cells
First Contact with the Loops
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JUNIOR and SENIOR SECONDARY LIFE SCIENCES
(BIO-OBSERVATION) (BP0400/BP0500)
The Handheld Microscope
Activity 1:
Activity 2:

Getting To Know Your Microscope
Preparing Temporary Microscope Slides

Living Organisms
Activity 3:
Activity 4:
Activity 5:
Activity 6:
Activity 7:
Activity 8:
Activity 9:
Activity 10:
Activity 11:
Activity 12:
Activity 13:
Activity 14:
Activity 15:
Activity 16:
Activity 17:

Seed Structure of Angiosperms
Germination of Angiosperms
Vegetative Structures of Angiosperms
Structure of Angiosperm Flowers
Structure of an Inflorescence
How are Bacteria Cultured?
What Moulds will Grow on Bread?
What is the Structure of a Moss Plant?
What is the Structure of a Fern Plant?
What is the Structure of a Free‐Living Flatworm?
What is the Structure of an Earthworm?
What is the Structure of a Garden Snail?
What is the Structure of an Insect (Locust)?
What is the Structure of a Crustacean ?
What is the Structure of a Spider?
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SENIOR SECONDARY PHYSICAL SCIENCES – South African
FET CAPS Curriculum (MT3000/MT4000/MT5000)
CHEMISTRY: GRADE 10

Matter And Materials
Activity 10 C1
Activity 10 C2
Activity 10 C3
Activity 10 C4
Activity 10 C5
Activity 10 C6
Activity 10 C7
Activity 10 C8
Activity 10 C9

Investigating Homogeneous and Heterogeneous Mixtures
Using Molecular Models to build Pure Substances - Elements and Compounds
Using Paper Chromatography to Separate Coloured Water-Soluble Mixtures
Testing of Materials (Electrical Conductivity, Thermal Conductivity and Magnetic Properties)
Heating and Cooling Curve of Water
Flame Tests to Identify some Metal Cations and Metals
The Electrolysis of Water
Particles and Formulae
Molecules and Formulae

Chemical Change
Activity 10 C10
Activity 10 C11
Activity 10 C12
Activity 10 C13
Activity 10 C14
Activity 10 C15
Activity 10 C16
Activity 10 C17
Activity 10 C18
Activity 10 C19
Activity 10 C20
Activity 10 C21

Using 2D Pictures and 3D Models to show States of Matter and Changes of State
Heating Iron and Sulfur and Testing the New Substance Formed
The Decomposition of Hydrogen Peroxide – a Chemical Change
What Happens when Hydrogen Burns in Oxygen?
Proving the Law of Conservation of Matter
Modelling the Conservation of Atoms and Mass
Investigating the Mole Ratios in which Different Compounds React
Dissolving - Energy Changes Associated with Dissolving and Using Conductivity
to Study the Dissolving of Solids in Water
Tests for Ions in Aqueous Solution - Halides, Sulfates and Carbonates
The Preparation of a Chromate Salt from its Soluble Reagents
Identifying Different Types of Chemical Reactions in Aqueous Solution
Determination of the Water of Crystallization in Hydrated Copper(II) Sulfate

Chemical Systems
Activity 10 C22
Activity 10 C23

Analysis of Water Samples: pH, Different Ions and Appearance
PROJECT: Purification and Quality of Water
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PHYSICS: GRADE 10

Waves Sound And Light
Activity 10 P1
Activity 10 P2
Activity 10 P3
Activity 10 P4

Observing the Motion of a Single Pulse
Using a Ripple Tank to Demonstrate Constructive and Destructive Interference of Two Pulses
Generating a Transverse Wave in a Slinky Spring
Generating a Longitudinal Wave in a Spring

Electricity And Magnetism
Activity 10 P10
Activity 10 P11
Activity 10 P12
Activity 10 P13
Activity 10 P14
Activity 10 P15

Magnetic Fields of Bar Magnets
Charged Attracts Uncharged
Types of Charge & Their Interactions
Potential Difference and EMF
Measuring and Measuring Instruments
Series and Parallel Connections

Mechanics
Activity 10 P18

PROJECT: Acceleration

CHEMISTRY: GRADE 11

Matter and Materials
Activity 11 C1
Activity 11 C2
Activity 11 C3
Activity 11 C4
Activity 11 C5
Activity 11 C6

The Shapes of Simple Molecules
Investigating and Explaining Intermolecular Forces & the Effects of Intermolecular Forces on:
Evaporation; Surface Tension; Solubility; Boiling Points; Capillarity
Water Molecules in the Three States of Water
Heating and Cooling Curve of Water
Investigating the Physical Properties of Water
Part 1: Verifying Boyle’s Law
Part 2: Verifying Charles’ Law

Chemical Change
Activity 11 C7
Activity 11 C8
Activity 11 C9
Activity 11 C10
Activity 11 C11
Activity 11 C12
Activity 11 C13
Activity 11 C14

Making a Standard Solution of Oxalic Acid
Determining the Mass of Lead Dioxide Prepared from a Certain Mass of Lead Nitrate
Project for Formal Assessment: Investigating Endothermic and Exothermic Reactions
Burning Magnesium Metal in Air – Overcoming the Activation Energy
A Qualitative Acid-Base Titration
Discovering and Comparing Natural Acid-Base Indicators
Preparation of Sodium Chloride from an Acid-Base Reaction
Part 1: Different Kinds of Redox Reactions: Synthesis, Decomposition and Displacement
Part 2: Investigating the Reducing Action of Hydrogen Sulfide and the Oxidising Action of
Potassium Permanganate on Various Substances
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Chemical Systems
Activity 11 C15
Activity 11 C16
Activity 11 C17
Activity 11 C18

Investigating the Corrosion of Iron
Investigating the Actions of Heat, Acid and Water on Calcium Carbonate and Performing Tests for
Calcium Carbonate
How can we Use Oxy-Cleaners to Produce Oxygen?
How can we use Oxy-Cleaners to get a Metal from its Ore?

PHYSICS: GRADE 11

Mechanics
Activity 11 P1
Activity 11 P2
Activity 11 P3

The Resultant of Three Non-Linear Force Vectors
Investigating the Relationship Between Force and Acceleration (Verification Of Newton’s Second
Law)
The Value for g

Waves Sound and Light
Activity 11 P4
Activity 11 P5
Activity 11 P6
Activity 11 P7

Refraction Causes Distortion of Images
Snell’s Law
Total Internal Reflection
Single Slit Diffraction

Electricity and Magnetism
Activity 11 P8

OHM’S LAW - Relationship between the Current in a Resistor and the Voltage across the Resistor

CHEMISTRY: GRADE 12
Matter and Materials
Activity 12 C1
Activity 12 C2
Activity 12 C3
Activity 12 C4
Activity 12 C5
Activity 12 C6
Activity 12 C7

The Reactions of Alkanes and Alkenes with Bromine Water and Potassium Permanganate
The Reaction of Calcium Carbide with Water and Testing of the Gaseous Product with Bromine and
with Potassium Permanganate
Measuring the Melting Point and Boiling Point of Organic Compounds
Molecules and Formulae – Organic
Preparing and Identifying Esters
Addition Polymerisation of Styrene
Cross-Linking Polymers: “Slime” from Poly(Vinyl Alcohol) and Sodium Borate
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Chemical Change
Activity 12 C8
Activity 12 C9
Activity 12 C10
Activity 12 C11
Activity 12 C12
Activity 12 C13
Activity 12 C14
Activity 12 C15
Activity 12 C16
Activity 12 C17

The Effect of Temperature and Surface Area on the Rate of Reaction of a Cal-C-Vita Tablet in Water
The Effect of Reactant Concentrations on the Rate of a Reaction – The Reaction of Sodium
Thiosulfate with Hydrochloric Acid
The Effect of Changing the Concentration of Reactant or Product in a Chemical Equilibrium – The
Effect of pH on the Chromate/ Dichromate Equilibrium
Investigating the Action of Dilute Bases on Aqueous Metal Ions to form Metal Hydroxide
Precipitates
Investigating the Temperature Changes in Neutralisation Reactions with a Strong Base
Making a Standard Solution of Oxalic Acid
How Can We Use the Titration of Oxalic Acid against Sodium Hydroxide to Determine the
Concentration of the Sodium Hydroxide?
Using a Titration to Determine Both the Molar Concentration and Mass Percentage of Acetic Acid in
Vinegar
Electrolysis of Water
The Reduction of Metal Ions and Halogens

PHYSICS: GRADE 12

Mechanics
Activity 12 P1
Activity 12 P2

Conservation of Momentum
Determining the Acceleration due to Gravity

Electricity and Magnetism
Activity 12 P3
Activity 12 P4
Activity 12 P5
Activity 12 P6

Internal Resistance: Investigating the relationship between Vext and I in the circuit
Series – Parallel Networks of Resistors
Force on a Current Carrying Wire in a Magnetic Field
Build a Simple Electric Motor
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SENIOR SECONDARY LIFE SCIENCES/BIOLOGY (BP0200)
PART 1
Living Organisms
Activity 1:
Activity 2:
Activity 3:
Activity 4:
Activity 5:
Activity 6:
Activity 7:
Activity 8:
Activity 9:
Activity 10:
Activity 11:
Activity 12:
Activity 13:
Activity 14:
Activity 15:

Flowering Plants - Seed Structure
Observing Germination
Vegetative Structures of Angiosperms
Structure of Angiosperm Flowers
Structure of an Inflorescence
How are Bacteria Cultured?
What Moulds will Grow on Bread?
What is the Structure of a Moss Plant?
What is the Structure of a Fern Plant?
What is the Structure of a Free-Living Flatworm?
What is the Structure of an Earthworm?
What is the Structure of a Garden Snail?
What is the Structure of a Locust?
What is the Structure of a Crustacean ?
What is the Structure of a Spider?

PART 2
Chapter 1: Enzymes
Activity 1:
Activity 2:
Activity 3:
Activity 4:
Activity 5:
Activity 6:
Activity 7:

The Action of Amylase on Starch
The Action of Amylase on Starch Over a Period of Time
The Effect of pH on the Action of Amylase on Starch
The Effect of Temperature on the Action of Amylase on Starch
What is the Effect of Bromelin on Gelatine?
The Action of the Enzyme Catalase on Hydrogen Peroxide
What is the Effect of the Enzyme Rennin on Milk ?

Chapter 2: Food Tests
Tests For Carbohydrates
Activity 1:
Activity 2:
Activity 3:
Activity 4:
Activity 5:
Activity 6:
Activity 7:

Benedict's Test for a Reducing Sugar
Does the Food We Eat Contain Reducing Sugars?
How Can One Test for the Presence of a Non-Reducing Sugar in Food?
Iodine Test for Starch
Does the Food We Eat Contain Starch?
Iodine Test for Cellulose
Does the Food We Eat Contain Cellulose?
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Tests for Lipids
Activity 1:
Activity 2:
Activity 3:

Emulsion Test for Lipids
Grease Spot Test for Lipids
Does the Food We Eat Contain Lipids?

Tests for Proteins
Activity 1:
Activity 2:

Biuret Test for Proteins
Does the Food We Eat Contain Proteins?

Chapter 3: Photosynthesis
Activity 1:
Activity 2:
Activity 3:
Activity 4:
Activity 5:

Testing a Leaf for Starch
Is Chlorophyll Necessary for Photosynthesis?
Is Light Needed for Photosynthesis?
Is Carbon Dioxide Needed for Photosynthesis?
Is Oxygen Released during Photosynthesis?

Chapter 4: Respiration
Activity 1:
Activity 2:
Activity 3:
Activity 4:
Activity 5:

The Products of Combustion
Is Carbon Dioxide Released during Respiration in Germinating Seeds?
What Substances are Formed during Fermentation?
Is Oxygen Used during Respiration?
Is Energy Released during Respiration?

Chapter 5: Tropisms
Activity 1:
Activity 2:

Do the Radicles of Seeds Always Grow Downwards?
In Which Direction Do Young Shoots Grow?

Chapter 6: Plants & Water
Observing Diffusion
Activity 1:
Activity 2:
Activity 3:
Activity 4:

Diffusion in a Gas
More Diffusion in a Gas
Diffusion in a Liquid
Diffusion in a Solid

Finding Out About Osmosis
Activity 1:
Activity 2:

Observing Osmosis Using Dialysis Tubing
How Does Osmosis Occur in Living Tissue?

Path of Water Through the Plant
Activity 1:
Activity 2:
Activity 3:
Activity 4:
Activity 5:
Activity 6:

Path of Water Through the Plant
Does the Root System of a Plant Push Water up the Stem?
Is Water Lost Through the Aerial Parts of a Plant?
Investigating How the Leaves of Plants Lose Water
Loss of Liquid Water from Plants
Loss of Water from Plants Under Various Environmental Conditions
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EXTRACURRICULAR

Microscience

Education is a natural process carried out by the child and is not
acquired by listening to words but by experiences in the environment.
Dr Maria Montessori– medical doctor, creator of the Montessori Method of teaching

EXTRA-CURRICULAR MICROSCIENCE
Teachers and teacher educators will agree that teaching and learning of science should not take place
only in the context of the prescribed school curriculum. Learners benefit tremendously from carrying out
practical science activities within their home and community environments. When learners belong to afterschool science clubs, or attend field trips and exhibitions they observe and learn concepts in a fun and
memorable way. If they participate with their families and friends, it can help to change the negative
attitudes that an ignorant public might have about science. Microscience kits are the perfect way to
enhance this extra-curricular learning because of their low cost, portability and safety and also because,
with Microscience, the Universe is your laboratory!
Most of the kits offered in this catalogue are suitable for experiments beyond the confines of the
classroom, but RADMASTE has developed two ranges of Microscience packages specifically for extracurricular learning: The Global Water Kits and the Crystallography Kits.

RADMASTE™ GLOBAL WATER KITS
(IYC010, IYC020, IYC030, IYC040)
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The RADMASTE Global Water Kits were developed in 2010/2011 for the International Year of Chemistry
(IYC2011). RADMASTE worked in collaboration with IUPAC and UNESCO to ensure that the kits achieved
the aims of the Global Water Experiment – an activity of IYC2011 which was hailed as the biggest
chemistry experiment ever because it united learners of all ages around the world in increasing their
awareness of the role of chemistry in water quality and treatment. RADMASTE’s cost-effective Global
Water Kits made it possible for learners in all schools to also partake in this activity. At the closing of
IYC2011, IUPAC and UNESCO encouraged all schools to make the Global Experiment even bigger by
continuing it in years to come. In support of this, RADMASTE still makes available its Global Water Kits for
all.
There is one kit for the learner (called the Global Water Kit – IYC010) and another for the teacher (called
the School Resource Kit – IYC020). These kits contain all
of the equipment and chemicals needed to perform the
four global water activities, namely:
pH of the Planet (testing pH of local water);
Salty Waters (obtaining density and salinity values
of water samples);
No Dirt! No Germs! (water treatment), and
Superpower Sun: Clean Water (designing and
building a solar still).
The Global Water Kits enable learners to analyse the
water in their own environments so that they may think
more carefully about using and preserving this precious
resource. Furthermore, the experiments introduce
important science concepts such as pH, acid-base indicators, evaporation, condensation, precipitation,
salinity, density, desalination, water clarification, aeration, coagulation, sedimentation, filtration, and water
purification/disinfection. All of these can provide for fun, outdoor activities whilst at the same time
promoting the acquisition of skills like measuring mass, temperature and volume, filtration techniques,
reading the pH of a sample using an indicator, analysing and interpreting data, etc.
RADMASTE recommends using the School
Pack (IYC030), which consists of a
combination of ten learner kits and one teacher
kit. This will provide all the resources
necessary for 40 to 60 learners working in
groups to carry out all four activities. The kits
are reusable, which means that one School
Pack can be used many times over for groups
of different learners in one school or science
club. The accompanying worksheets (IYC040)
provide clear instructions for the learners and
teacher. The activities have been written in
such a way that they can be used by younger
and older learners alike.
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RADMASTE™ CRYSTALLOGRAPHY KITS
(CRY010, CRY020, CRY030/CRY031, CRY040, CRY041)

In 2014, RADMASTE designed a range of Crystallography Kits and an accompanying suite of hands-on,
cost-effective microscale activities in support of the International Year of Crystallography (IYCr2014).
These resources are very suitable for extra-curricular science and have lasting significance beyond
IYCr2014. They are accessible to primary and secondary school learners, as well as to adults.
There are four main activities which provide an insight into crystals and their characteristics, and help to
highlight the origins, value and purpose of X-ray Crystallography:
Growing Crystals
Crystals Great and Small
Modelling Crystals with Beads
Diffraction Patterns
We recommend the RADMASTE™ Facilitator’s
Crystallography Kit (CRY020) shown in the image above. It
contains ten individual kits for learners (Learner
Crystallography Kits – CRY010), a specially prepared
Crystallography Chemicals Kit (CRY030), a Facilitator’s
Guide (CRY041) and Activity Booklet (CRY040) which will
allow up to 60 learners working in groups to complete the
crystallography activities. There are also other items in the kit such
as the hand-held microscope, the green laser pointer and samples of
crystals (optional) that have grown naturally over millions of years. All of these support the learner kits and
activities, providing an added stimulus for learning about crystals.
The Crystallography Kits, like all of the RADMASTE-designed kits for science practical work, embrace the
benefits of microscale science: low cost, high safety and minimal environmental impact, making them the
ideal tools for teaching and learning about the Wonderful World of Crystals.
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