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Quality Assurance

Itis the aim of Cornelsen Experimenta®to develop and
produce teaching material of high quality for activity-
oriented natural science classes. Our products are of
high quality and fail-safe.

Cornelsen Experimenta® has established an extensive
quality management system which is regulary
audited, internally and externally.

Cornelsen Experimenta® has been certified after ISO
9001:2008. It is ensured that the demands of the
customers will be realized and fulfilled with high

quality.

TUVRheinland®

CERT

ISO 9001

Fairs and Exhibitions

We will exhibit our latest innovations at the following
trade fairs:

BETT
London,
January 24-27, 2018

didacta - die Bildungsmesse
Hannover,
February 20-24, 2018

We are looking forward to your visit!

The products shown in this catalogue are continu-
ously adapted to the changing technological and
educational developments. lllustrations and descrip-
tions are not binding in their entirety. Errors and
omissions are excepted.

Inquiries are welcome!

Cornelsen Experimenta® forwards inquiries and
orders from schools, teachers and dealers to the
local partners. If our products do not fit the frame-
work requirements of the education system in your
country — talk to us.

For an overview of our product range
see page 3.
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Cornelsen Experimenta® ...

... kits allow teachers to gain extra time for other important educational
tasks. The kits provide the means teachers and educators need to
support them to grant successful classes.

P . ... uses for the production of their teaching

.. offers complete solutions, based on . aids only quality raw materials.
an integrated media system. . All raw materials are RoHs compliant.
The components of this system — : Allplastic (or other) materials
kits and manuals — match each other. : : : and colours are free of dangerous

s e, 8 5 . components and electrical parts used
K : in combination with our educational

materials do comply with all CE and

other international safety standards.

.. has established an
extensive quality
management system
which is regularly
audited, internally
and externally. :
Cornelsen Experimenta i+ . Cornelsen Experimenta ... acknowledges the
has been certified after  : develops, produces and distributes enormous importance
ISO 9001:2008. teaching materials to introduce students to

e g of high quality e....  experimental learning
for natural scientific classes. in their daily school

:  routine. It is our idea that

students should work

independently to reach

sustainable learning

success.

.. is ready to develop
tailor-made solutions
that exactly meet the
framework requirements
of the education system :
in your country.

Cornelsen Experimenta is a subsidiary
of the Cornelsen education group,
headquartered in Berlin and one

of the leading suppliers of
teaching materials for adaptable
natural scientific education.

. ... offers a general
lead time for regular

SRR E LR LERRREERE e, : . orders of 4-6 weeks.
. ... offers a 2 years warranty : :

for all products purchased :
: from us. R e TP e PP PP PP SR PP PRSI .
LR ; . ... offers a complete service of supplying
. spare parts. All components of our kits can
be reordered separately.




Science kits for the Kindergarten

= Fail-safe experiments, easy to reproduce
= Laminated pictorial step-by-step plans

= Robust materials, compactly stowed

= The kits provide fun and thus encourage

children’s natural spirit of research

The Experiments

= Support the training of hand-eye coordination,

= Encourage language and cognitive abilities,

= Help to develop and strengthen social competences

Science kits for the secondary school

Students kits
= Are solid and specially designed for students

= Make it possible to work simultaneously

on different subjects

* Encourage the students to act independently

= Contain all necessary equipment

= Contain comprehensive, detailed manuals

= Do not require special labs

New products

Kits suitable for Cambridge Examinations:

9610099
9615099

9620099
9625099
9630099
9635099

Measurement

Laboratory
Material

Glassware
Electricity
Mechanics

Optics

Page 38/39

Page 38/39
Page 38/39
Page 38/39
Page 38/39
Page 38/39

43022

47545
23410

54835
4299588

Science kits for the primary school

» Modern, action-oriented didactic concept

= Reproducible and sustainable learning effects

= Appropriate for different teaching methods

= All necessary materials included and clearly stored

= Detailed manuals and instructions included

= No laboratory or specialized rooms required

Demonstration kits

= Allow performing the fundamental experiments
at all secondary school levels

= For a profound and successful science education

= No special science lab needed

= All required materials contained

= No additional equipment required

= Detailed manuals and instructions included

Mechanics 2.0
Additional kit Pulleys Page 9

Class set Optics 2.0

Class set
Electricity 2.0

Electro motor

Demo set
Dynamics 2.0

Page 22

Page 28
Page 33

Page 62

Deleted

. 47525 Optics 1

. 47550 Optics 2 :
47604 Geometric optics
: with laser :

: 76001 Energy

: conversion:
Solar hydrogen
technology




Physics

students kit Mechanics

This kit contains equipment and resources required = Liquids Properties and behaviour of surfaces

for investigating the basic laws of solid, liquid and open to air, propagation of pressure and lift,

gaseous bodies. technical applications and much more

= Solid bodies Forces and their effects, laws of = Gaseous bodies Effects of normal air pressure and
levers, mechanical scales, processes involving other different pressure conditions along with
pulleys or block and tackle, inertia and friction, principles of how heat engines function

advantages of inclined planes and much more

Included in delivery:

ET—

i
Cantin uusberts esgariemi b

Mechanics 1

Experiment description ...............L..

o with student worksheets

Teacher’s booklet -.............}.

* with suggested solutions

43000 Materials for 1 work group
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» This kit covers the
following basic laws
of physics:

Newton’s 1st law

Detailed instructions for 49 experiments:

Mechanics of solids

e Volume / Density of a body
e Action of forces —
extension — Hooke's law
Spring dynamometer
Action of forces — Bending
Bending of a plate spring
Directional dependence of
an applied force
Combination of forces
Centre of gravity of a body
Equilibrium

Stability

Inertia of bodies

Friction

1st class lever

2nd class... / 3rd class levers
Beam scale

Steelyard

Fixed pulley

Moveable pulley

Fixed pulley plus
moveable pulley/Tackle

e Efficiency

¢ Inclined plane

Mechanics of liquids

¢ Liquids with free surface

e Communicating vessels

¢ Levelling in liquids

e Transmission of pressure
in liquids
e Cartesian diver
Principle of the
U-tube manometer
Hydrostatic pressure
Suction and force pump
Capillarity
Adhesive forces
Surface tension
Buoyancy in liquids
Model of a hydrometer
* Floating and sinking
e Utilisation of water power
Mechanics of gases
 Air as a body
e Compression and
expansion of a gas
e Effect of atmospheric
pressure
e Vacuum and overpressure
* Generation of a partial vacuum
* Principle of a
piston pressure gauge
* Model of a wash bottle
e Principle of a diving bell
e Effect of forces applied
by a gas (3 experiments)
e Principle of heat engines




Physics

students kit Mechanics 2.0

Possibility to tie in with
mathematics:

Use of age-appropriate
statistics when evaluating

X

Testing for
proportional correlations

Introduction of vector
summation with
overlapping forces.

A geometric analysis is
included in the manual.

/\/ Link to the
angular function

Included in delivery:

spudent et

Mechanics 2.0

With
work-
sheets

Teacher’s manual

¢ Detailed assembly instructions

e Tips for implementation

e Worksheets for students

e Complete evaluation of examples

43010 Materials for 1 work group




» This kit covers the
following basic laws
of physics:

Newton'’s 1st law

Experiments:

* Spring dynamometers, ac- * Hooke's law * Dynamic and static friction e Golden rule of mechanics
celeration due to gravity, ¢ Centre of gravity and * Forces on an inclined plane Pulleys: Fixed pulleys,
weight equilibrium e Elastic and plastic deforma- loose pulleys, Block and tackle

* Addition and subtraction of e Law of levers — tion (Leaf springs, Sand) * Measurement of efficiency
forces 2nd/1st class levers on an inclined plane




Physics

class set Mechanics 2.0

Possibility to tie in with mathematics:

— | Use of age-appropriate statistics
X | when evaluating

Testing for proportional correlations

Introduction of vector summation with
overlapping forces.
\—/ A geometric analysis is included in the manual.

6 groups of students

can experiment at the same time

------------------

........

Included in delivery:

Class set

Mechanics 2.0

Teacher's manual - ooooovieei |
¢ Detailed assembly instructions

¢ Tips for implementation

* Worksheets for students

e Complete evaluation of examples

With
work-
sheets

43020 Materials for 6 work groups




© » This kit covers the
following basic laws
of physics:

can be used for
stationery work

U9 EREE! O 3 i Newton’s 2nd law :
necessary! 3 TR AR A 5

Experiments

e Spring dynamometers, acceleration due to gravity, weight
* Hooke's law

e Centre of gravity and equilibrium

e Law of levers — 2nd/1st class levers

precise dynamometers Elastic and plastic deformation (Leaf springs, Sand)

Additionally recommended for experiments
dealing with the Golden rule of mechanics:

Mechanics 2.0 Additional kit “Pulleys”
With the additional kit the class set

pulleys and block and tackle can be

carried out to explain the Golden

Mechanics 2.0 can be graded up.
rule of mechanics. ®::
eoo=

Experiments on fixed pulleys, loose
43022




Physics

Students kit DynamiCS 2.0

The kit contains equipment and resources required  allowing any measurement to be displayed,
for investigating the basic laws of motion and processed and saved on a PC or
oscillation. A digital timer is included to support the  notebook computer.

Sleeey o e il niing The measurements are recorded by means of

Pupils can make measurements in a conventional accurate and reliable light barriers. The precisely
manner irrespective of the power supply, but can manufactured carriage with its own propulsion is
also analyse the saved results on a PC later on. characterised by the extremely high precision of
In addition, the timer can be used as an interface, its movement.

Included in delivery: — —
et . 1-m-track
o l--'" “
3. pr,

Digital timer e, :
g ‘/ :

V L : Required for experiments
'I_Og ""' . exploring the uniform linear motion

43302 Self-propelled car (see page 161)
You can exactly measure

cTie B EET il e
* Speed

¢ Acceleration

* Period of oscillation

Teacher’s manual

¢ Detailed assembly instructions

¢ Tips for implementation

* Worksheets for students

e Complete evaluation of examples

4300988 Materials for 1 work group

10



Detailed instructions
for 15 experiments:

* Newton’s laws
(2 experiments)

* Relationship between
distance and time for
uniformly accelerating
motion

* Motion plots

* Free fall:
— Acceleration
due to gravity
— Height of fall -
speed of fall
— Height of fall -
time to fall

e Trajectory of horizontally
launched projectiles

e String pendulums
— Period of oscillation
— Damping
— Determination of g

e Conservation of
momentum

e Elastic and inelastic
collisions

Experiment with the
self-propelled car
43302 (optional):

e Uniform motion
in a straight line

» This kit covers the following
basic laws of physics:

Newton’s laws

11



Physics

students kit Heat

This kit contains all the equipment and resources Further experiments allow for closer observation
for basic experiments on thermodynamics in solid,  of the emission, reflection and absorption of ther-
liquid and gaseous bodies. mal energy as well as how it propagates via heat

. . radiation, conduction and convection.
Apart from making simple temperature measure-

ments, it is also possible to investigate the principles Determination of specific heats and investigation of

of how bodies behave in response to changes in the processes of evaporation, boiling and condensa-
temperature. tion round of the range of available experiments.
1 Additional 6 V DC power supply required, e.g.: . » This kit covers the following
68533  Power supply unit 6 V (see page 157) : basic laws of physics: :

""""""""""""""""""""""""""""""""""""""""""""""""""""""" Boyle’s law

Included in delivery:

Experiment description

¢ with student worksheets

Teacher’s booklet -..............\..

e with suggested solutions

Kalorik

48500 Materials for 1 work group

12



Detailed instructions for
20 experiments:

Model of a thermometer
Measurement of temperatures
Heating and cooling

Thermic behaviour of liquids
Thermic behaviour of gases
Thermic behaviour of solids
Thermal conductivity of solids
Thermal conductivity of liquids
Bimetal-thermometer

Heat radiation

Reflection of heat radiation
Absorption of heat radiation
Heat flow — convection
Temperature of mixture
Specific heat of water

Specific heat of solids
Vaporization and condensation
Distillation

Utilization of heat energy

13



Physics

This kit contains all the equipment and resources
for a host of experiments on conversion of energy
from one form to another.

It is possible for thermal energy, mechanical
en-ergy, light energy or chemical energy to be

Additional 1.5 to 12 V DC power supply required, e.g.:

55223 Power supply unit,
1.5to 15 V/1.5 ADC (see page 157)

. Additional meter required, e.g.:

54985 Digital Multimeter with Bargraph (see page 159)

Included in delivery:

T —

Corts fnsbemi exgeriment 15

Energy

conversion
Experiment description --..-......\.. .
e with student worksheets
Catia
Teacher’s booklet -............. o
e with suggested solutions

48550

turned into electrical energy or vice versa and in any
other combination.

The possible experiments are completed by a set of
exercises involving storage of energy.

. » This kit covers the following
basic laws of physics: :

Mayer’s law
of conservation of energy
Clausius’ 2nd law
of thermodynamics

Encrgic-
urmwandlung 1

Materials for 1 work group

14



Detailed instructions for 26 experiments:

Experiments with conversion of energy:

mechanical energy
electrical energy
mechanical energy
thermal energy
light energy

light energy
chemical energy
chemical energy
electrical energy

Tigiiteee

electrical energy
mechanical energy
thermal energy
electrical energy
electrical energy
mechanical energy
electrical energy
mechanical energy
flow energy

Bernoulli-Effect

Stages of energy conversion
Measurement of thermal
conduction through
conversion

Measurement of thermal
radiation through conversion
Direct and indirect utilisation of
solar energy

Solar module as energy
converter

Dependence of converted solar
energy on the illumination
Loading of a solar module
Cooling with sunlight
Storage of electrical energy
through conversion into
chemical energy

Energy conversion and
storage

15



Physics

Students kit Dyn aMot

This kit allows school experiments to be con- nology and concepts about electric circuits can
ducted using the DynaMot manually powered be firmly linked to concrete experience on the
generator designed by Dr. Heinz Muckenful}. generation of electrical energy.

DynaMot can be used as a DC generator or DynaMot makes it possible to illustrate all of the
motor in order to replace batteries or power fundamental laws and terminology because it is
supplies in introductory lessons on electricity a physical way of experiencing the physics,

(DC circuits). illustrating upon what the energy produced by

Since the pupils can ‘make’ the electricity for clediicel GO FD S CEprIEs.

most experiments themselves, the basic termi-

Additional meter required, e.g.:
. 54870 Analogue Multimeter (see page 158)

or
54985 Digital Multimeter with Bargraph (see page 159)

Included in delivery:

Experiment description --------ooe )

¢ with student worksheets

Teacher’s booklet -~ .

e with suggested solutions

54853 Materials for 1 work group

16



Detailed instructions for 8 experiments:

* Energy flux — * Energy flux and voltage in
Flow of electrons series connections

° Measurement of the flow of  * Energy conversion —

electrons Caloric energy
e Energy flux and amperage * Energy conversion —
in parallel connections Mechanical energy
* Energy flux and voltage * Energy conversion —

Chemical energy

Hand driven generator as
power supply
* to support alive teaching

e to help forming concepts
in electricity

17



Physics

Students kit OptiCS 2.0

Laser and LED
in one student lamp

Included in delivery:

.1

6ptic5 20

Teacher’'s manual .- PRt o
¢ Detailed assembly instructions
e Tips for implementation
* Worksheets for students

e Complete evaluation
of examples

47530 Materials for 1 work group

18



Universal mirror

= Can produce
caustic and focus

» This kit covers the follow- :
ing basic laws of physics:

Newton's
corpuscular theory of light

spherically o onelislaw
convex
B
parabolic < spherically
concave 1 concave
- - P — S T
4 ’
1
o i
Experiments
e Light and shadow e Paths of light through lenses Possibility to tie in with mathematics

e Law of reflection
e Curved mirrors

Snell’s law of refraction
Fermat’s principle

Refraction and total internal reflection in
water

Refraction

LED that generates less heat

* Focal point of a converging lens

¢ Formation of images by converging y /\/

lenses
* Lens equation

e Light and colour

Statistics Angular Proportional
function correlation

e Optical instruments: Terrestrial
telescopes, Astronomical telescopes,
Projectors, Optical microscopes

= Very bright, perfect for projections

Student lamp

Laser/LED

Laser class 1 safe for students
(Certificate available on request)

= Presentation of peripheral rays

= Examining interference and diffraction
at different grids

Discovering polarization with monochromatic light

= Following beam paths directly with the laser

Quick change to opticson a
worksheet by switching
from LED to Laser

19



Students kit OptiCS 2.0

Slide scale - direct obvservation
with

and easy determining of the magnifaction arrow

Rotating measuring table

= With angle scale for measuring
angle of incidence

Positioning line and perpendicular
to optimize optical paths

20



Optics 2.0 Additional kit “Wave optics”

47540

Optics 2.0 Upgrade

You are already working with our Upgrade
students kit optics 1 and want to
use the possibilities of the new

kit optics 2.0? No problem!

Included in delivery:

Mobile and stationary

Different
high quality
optical bodies

= The additional kit contains materials and devices
for further seven basic experiments

= The parts of the additional kit can be stored in the
box of Optics 2.0.

Screen

Polarisation filters
with scale

Slice of mica in
slide frame

Line grating
80/300/600 lines/mm

With the upgrade optics 2.0 you receive all new
materials like the student lamp LED/Laser or the
universal mirror and the teacher’s manual optics 2.0.
Just remove the missing items from your students kit
optics 1 and put them in the compartments provided
in the upgrade.

power supply

for the lamp Teacher’s manual

Student lamp

LED/Laser

Measuring platform

Screen —
with scale =
. . . 3 ] I!
Petri dish with -
central ridge -

Universal mirror

47531 Upgrade Students kit Optics 2.0

Storage plan

Materials for 1 work group

21



Physics

Class set OptiCS 2.0 NEW

------------------------------------------------------------------------- PRODUCT

6 groups of students

can experiment at the same time

Included in delivery:

AEFOOT W

All experiments practicable Optics 2.0
on worksheets _ )
sheets

e i e

Teacher’s manual
* Detailed assembly instructions
e Tips for implementation
e Worksheets for students

e Complete evaluation
of examples

47545 Materials for 6 work groups

22



Laser and LED
in one student lamp i

see page 19

Universal mirror

= Can produce caustic and focus

Experiments 2
p e AR
¢ Light and shadow * Exercises: Refraction .
. . spherically
e Law of reflection e Paths of light through :
) lenses convex i
e Curved mirrors .
e Snell’s law of refraction ¢ ::ocal point of a converging boli '
arapolic i
* Fermat’s principle ens p spherically
e Light and colour concave concave

Possibility to tie in with mathematics -1

Statistics Angular Proportional
function correlation 7t

23



Physics

The kit contains equipment and resources required for
investigating the basic laws of electrical processes.

To meet the demands of and applications in different
types of schools the kit consists of three modules.

The modules you will find on the following pages.
Experiments on current flow and on the electrical
basic circuits

= Experiments on the effects of electric current and
examinations of selected engineering usage

= The components of the basic unit are stored in
a plastic tray.

Electricity — upgrade induction and alternating current

= Continuing experiments on electromagnetism and on

electromagnetic induction

Included in delivery 23200
Kit "Electricity" including circuit board

sapdents experiment B0

Experiment description -.............. o sElectricity

¢ with student worksheets

Teacher’s booklet -..-ceoveveeneii .

e with suggested solutions

» This kit covers the following
basic laws of physics:

Coulomb’s law

KIt Electricity including circuit board

T —

The supplement can be stored in the tray of the basic
unit electricity 1.

Electricity — upgrade electrostatics, magnetism and
electrochemistry

= Examinations to demonstrate the properties
of permanent magnets

= Experiments to demonstrate electrical charge and
how charges behave

= Experiments to demonstrate the basics of
electrochemistry

The components of this supplement are stored in a
separate tray.

Materials for 1 work group

24
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Additional power supply required, e.g.:
68533 Power supply unit 6 V (see page 157)
or B or
55222 Power supply unit, 12 V/3 A (see page 156)

Experiments 23200:
Electricity — Basics (DC)

Electrical circuit
Conductor/
non-conductor
Conduction in liquids
Voltage, Amperage
Electrical resistance
Ohm's law

Series connecton
Parrallel connection
Dropping resistor
Voltage divider
Specific resistance
Resistance and
temperature

Bridge circuit
Measuring resistance
Wattage

Electrical work

Electricity — Heat energy

Conversion into heat
energy

Light action
Conductor and resist-
ance wire

Fuse

Bimetallic switch

Hot wire ammeter

Electromagnetism

Magnetic field/Oer-
stedt’s experiment
Electromagnet

Relay

Automatic interrupter
Electric motor

Induction and alterna-
ting current (AC)

Induction
Induction with DC

Additional meter required, e.g.:

Possibility to

tie in with

mathematics

X

Statistics

Self-induction
Lenz's law
Generator
Alternator

AC motor
Transformer
Impedance of a coil
Capacitor
Impedance of a
capacitor

Electrostatics

Frictional electricity
Forces acting between
charged bodies
Model of an
electroscope
Electroscope
Polarisation/induction
Induction at the
electroscope

Storing charges
Faraday beaker

Magnetism

Magnetic Action
Magnetic field

Forces acting between
magnets

Magnetic induction
Geomagnetism/
compass

Electrochemistry

Electrolysis
Galvanisation
Electrochemical
element
Electrochemical
potential

54985 Digital Multimeter with Bargraph (see page 159)

54892 Mini Digital Multimeter (see page 159)

25



Physics

Students kit EIECtriCity modules

Electromagnetism

Experiments 23210:

* Specific resistance

Kit Electricity — Basics: * Resistance and temperature * Magpnetic field/Oerstedt’s experiment
* Bridge circuit e Electromagnet

Electricity — Basics (DC) * Measuring resistance * Relay

e Electrical circuit * Wattage * Automatic interrupter

e Conductor/non-conductor e Electrical work e Electric motor

e Conduction in liquids

* Voltage, Amperage Electricity — Heat energy

e Electrical resistance e Conversion into heat energy

* Ohm's law e Light action

e Series connecton * Conductor and resistance wire

e Parrallel connection * Fuse

* Dropping resistor ¢ Bimetallic switch

* Voltage divider e Hot wire ammeter

Included in delivery 23210
Kit Electricity — Basics including circuit board

EETET—

sapdents experiment WU

Electricity

Experiment description

¢ with student worksheets

Teacher’s booklet -.......\...

e with suggested solutions

Kit Electricity — Basics including circuit board

23210

23210  Kit Electricity — Basics including circuit board

26



Additional experiments with 23220 Additional experiments with 23230
Upgrade Induction and Alternating Current (AC): Upgrade Electrostatics, Magnetism and
_ ) Electrochemistry:
Induction and alternating current (AC)
¢ Induction Electrostatics Magnetism
¢ Induction with DC e Frictional electricity * Magnetic Action
¢ Self-induction * Forces acting between * Magnetic field
* Lenz's law charged bodies * Forces acting between
e Generator * Model of an electroscope magnets
e Alternator e Electroscope * Magnetic induction
* AC motor e Polarisation/induction * Geomagnetism/compass
e Transformer e Induction at the
¢ Impedance of a coil electroscope Electrochemistry
e Capacitor e Storing charges e Electrolysis
¢ Impedance of a capacitor e Faraday beaker ¢ Galvanisation

¢ Electrochemical element
e Electrochemical potential

Included in delivery 23220 Included in delivery 23230

Kit Electricity — Kit Electricity —

Upgrade Induction and Alternating Current (AC) Upgrade Electrostatics, Magnetism and
Electrochemistry

ﬂ[ AL Q\

Kit Electricity —
Upgrade Induction and Alternating Current (AC)

23220

The components can be stored in the tray of the
kit Electricity — basics.

Kit Electricity —
Upgrade Electrostatics, Magnetism
and Electrochemistry

23230

23220  Kit Electricity — Upgrade Induction and Alternating Current (AC)
23230  Kit Electricity — Upgrade Electrostatics, Magnetism and Electrochemistry

20402  Universal circuit board (see page 161)
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Physics

NEW
PRODUCT

6 groups of students

can experiment at the same time

Included in delivery:

Classronm sl

Electricity 2.0

work
\ sheets

Teacher’s manual .- ooon i}

R S l
—_——

* Detailed assembly instructions
e Tips for implementation
e Worksheets for students

e Complete evaluation
of examples

23410 Materials for 6 work groups
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Experiments

e Electric circuits

e Conductors and insulators

e Series and parallel lamp circuits
e Games with circuits

* Logic circuits

e Practical circuits

¢ Measurement of electric current
e Measurement of voltage

e Ohm’s law

¢ Electrical resistance
of a conductor

¢ Kirchhoff's laws

e Electrical power

Possibility to

tie in with

mathematics

X

Statistics

Proportional
correlation

Multimeter not included

students experiment INvestigation of electrical resistance
of a conductorwith the help of graphite pencils

Additional circuit board required, e.g.:

20402 Universal circuit board (see page 161)

Separate inserts
that can be individually removed

Additional power supply required, e.g.:
: 68533 Power supply unit 6 V (see page 157)
or
55222 Power supply unit, 12 V/3 A (see page 156)

Additional meter required, e.g.:

54985 Digital Multimeter with Bargraph (see page 159)
or
54892 Mini Digital Multimeter (see page 159)
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Physics

This kit provides an easy way to carry out expe-
riments on conduction and electrical circuits.
Further experiments allow the effects of electric
current and the functioning of electrical
equipment to be investigated.

Recommended for power supply in place of batteries:

55225 Power supply unit 1 to 6 V/2.5 ADC
: (see page 157)

Included in delivery:

T —

Bcedate ol

Basic electrical circuits

Experiment description --..}......

52200 Materials for 1 work group
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Detailed instructions for 18 experiments:

e Simple electric circuit e Electric circuit with * Measuring of current
e Electric circuit with switch changeover switch e Electric resistance
e Conductors / e Series connection e Heating effect of the
Non-conductors e Parallel connection electric current
e Electric conduction e Series connection of batteries * Electromagnet
in liquids e Measuring of voltage e Electric bell

* Relay: operating contact;
rest contact

e Electric motor

e Electric generator
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Physics

The bases for components are magnetically
attachable and the top is printed with the
relevant circuit symbol and wiring. They can
either be placed horizontally on a bench or
attached vertically to a steel board.

The electrical components are mounted inside
an open socket but are not visible from above.
All the bases are equipped with 4-mm sockets.
The power supply component is equipped with
a battery compartment for two AA (Mignon)
batteries and a low-voltage socket for alternative
connection of plug-in POWer sUPPly 68534, o

Included in delivery:

Experiment description - LS

Electrical circuits

Detailed instructions for 7 experiments:
P for the steel board

 Simple circuit with lamp e Electrical conductors

e Circuit with lamp and non-conductors
and switch * Logic AND

e Series/Parallel circuit * Logic OR

with two lamps

Recommended for power supply in place of batteries:

68534 Power supply unit 3 V (see page 157)

Additionally required:
41621 Steel board with stand (see page 161)

53540 Materials for 1 work group or demonstration
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Students Kits

The electro motor is designed of sturdy material.
The commutation of the current is ensured by a
commutator (not stripped enameled copper
wire). Students can themselves assemble and
dissemble the motor.

The product includes worksheets with proposed
solutions on the topics:

« construction and components

» functioning

» further analyses NEW
PRODUCT

Student
worksheets

54835 Materials for 1 work group
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Physics

students kit Electronics

This kit contains all the components and equip- experiments are possible on the interaction

ment necessary for carrying out experiments on between electronic components in standard

the function and behaviour of electronic electronic circuits as well as in practical applications.
G PenEl EE] €1 LTS, One set-up makes it possible to do experiments
This means that all the basic properties of on the transmission of voice and music by means
semiconductor components can be determined of light.

in individual experiments. In addition, countless :
: Required for setting up experiments: ]
. Universal circuit board (see page 161)
R R R R I L IR T T I IR ; © (included in 20415)

Additional power supply required, e.g.:

68533 Power supply unit 6 V (see page 157)

L Additional meter required, e.g.:

54892 Mini Digital Multimeter (see page 159)

Included in delivery:

T —

wu.wﬂu-w"""““

Electronics

=

3]
- = E.
.

Experiment description -..........|.

=050
iE gen.

¢ with student worksheets

o fp g0
[ O B )

=

Teacher’s booklet ---........ .

B

* with suggested solutions

=

p e

o

| S Y 0[50 50

20415  Kit “Electronics” including circuit board Materials for 1 work group
20410  Kit “Electronics” without circuit board Materials for 1 work group

20402  Universal circuit board (see page 161)

34



Detailed instructions
for 47 experiments:

e Diode
— basic wiring
— characteristic curve
— behaving as a rectifier

e LED - basic wiring

* Voltage divider

* Bridge circuit

e NTC thermistor

e PTC thermistor

¢ Photoresistor

¢ Transistor
— characteristic curve
- behaving as a switch;
amplifier; variable resistor

e Common emitter
transistor circuit

e Common collector
transistor circuit

¢ Photoelectric control
(2 experiments)

e Light barrier
— switching when
illuminated; ... when not
illuminated

e Twilight switch

 Short-delay switch

* Long-delay switch

e Temperature control
— using NTC thermistor
— using PTC thermistor

e Temperature monitor
— using NTC thermistor
— using PTC thermistor

¢ Flashing unit

e Schmitt trigger

* Moisture switch

¢ Dryness switch

e Differential amplifier

e Astable multivibrator

* Monostable multivibrator

e Bistable multivibrator

* AND gate

* OR gate

* NAND gate

e Field effect transistor:
principle; demonstration
of electric charge
— basic wiring
— input resistance
— characteristic curve

* Opto-electronics using
field effect transistors
(2 experiments)

e Flip flop circuit using field
effect transistors

¢ Using light to transmit
music, transmitter and
receiver
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Physics

For school experiments involving sources of
electrical energy, which can be carried out within
the time frame of a single lesson.

The equipment is designed to be particularly
simple and easy to understand and can be handled
with ease by groups of pupils in the first year of
secondary school.

As an indication of the electrical energy
generated a voltage indicator is provided.

F: Included in delivery:

Experiment description ... .=
Electrical

energy SOUICEs

The principles of electrical generation from the
following sources can be illustrated:

e Radiant energy — solar cell
* Chemical energy — galvanic cell
* Mechanical energy — induction coil

23030 Materials for 1 work group
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Students Kits

students kit Solar cell

For school experiments using solar cells, which
can be carried out within the time frame of a
single lesson.

The various elements are designed to be
particularly simple and easy to understand and
can be handled with ease by groups of pupils.
No other equipment is necessary except for the
provision of additional sources of light to
illuminate the solar cells at times of year when
there is less sunlight available, along with simple _—P'J.— 5l
school measuring instruments to measure
electrical quantities.

Experiment description -
solar cell

The experiments that can be carried out include the following:

No-load voltage and short-circuit current

Series- and parallel connection

Power characteristic line of a solar generator
Influence of illuminance and of the illumination angle
Conversion of solar energy to mechanical energy

and to luminous energy

Solar production of hydrogen

Additionally required:
. 47100 Reflector lamp (see page 160)

15670 Tripod stand plate with socket and screw
(see page 160)

23060 Materials for 1 work group
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Physics

Kits suitable for Cambridge Examinations

PRODUCT
The set consists of 6 boxes. The kits include Manuals are not needed.
materials required for IGCSE-Examination The experiments and the execution
2019-2021 and are suitable for practicals and are part of IGCSE curriculum.
revision.

The products have been developed to support
schools and students in practising for and finally
taking Cambridge International Examinations in

Physics, Chemistry and Biology.

. . . All kits are delivered
Each box is offering all materials needed to prepare nacordboard box

for one of the topics.

Cambridge 9625099 Cambridge 9625099 — Electricity
Electricity:

* batteries (6)
* mini digital multimeter (2)
e battery cell holder
for 4 cells
e battery cells, 9V (2)
e lever switches (2)
e switch contacts (2)
 bridges (2)
* bulbs E10/20V (3)
e bulb holders E10 (3)

Cambridge 9630099
Mechanics:

e weight holder
e slotted masses, 10g,

e plug board with red (2)
battery holder o slotted masses, 10g,
e crocodile clips (2) green (2)
* plug leads, red (3) e slotted masses, 50g,
e plug leads, black (3) red (3)
« iron wire bare, e slotted masses, 50g,
100m green (2)

* iron wire bare, 50 m

* copper wire bare,
100m

¢ plug-in element base

spring 200mm/2.5N
e rail, 180 mm, with feet
e stand rod

e clamp with hook

e clamping tube

e pendulum ball, wood
e pendulum ball, steel,

e dynamometer, 200mN
e dynamometer, 5N

¢ light plasticine

e set of 4 supporting

-, wooden blocks

9610099 Cambridge Examinations Measurement
9615099 Cambridge Examinations Laboratory material

9620099 Cambridge Examinations Glass ware
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Cambridge 9635099
Optics

* lens without rod

e set of ray optics models
(6 pcs.)

* prism, equilateral
25x25 mm, 3x60°

* needles to mark
ray tracks

e ray track plate, cork
* mirror, plane
e cross base

Cambridge 9615099
Laboratory material:

e dissecting needle
° microtome

¢ knife, stainless

® scissors, stainless
foceps, tapered
permanent marker

beaker, squat, 100 ml
DURAN

beaker, squat, 250 ml
DURAN

beaker, squat, 250 ml PP
test tubes, FIOLAX (20)
boiling tube 150x25 mm

Erlenmeyer flask,
100 ml, DURAN

* syringe

spatula, micro powder
spatula, wood (10)
indicator paper universal
ph1-14

funnel, 75 mm diam.
filter paper, circulat,
(100 pcs.)

wash bottle, 250 ml, PE
splashhead

dropping pipette, glass
white tile

* plate

measure, 1000 ml
triple lens magnifier

Cambridge 9635099 - Optics

Cambridge 9615099 — Laboratory material

%

RARATRNEE W

2

i

Cambridge 9620099 — Glass ware

|
bewiaeg de e am

(

9625099  Cambridge Examinations Electricity

9630099  Cambridge Examinations Mechanics

9635099 Cambridge Examinations Optics

Cambridge 9610099
Measurement:

e ruler

e tape rule

e probe thermometer,
digital

e stopwatch

Cambridge 9610099 —
Measurement

Cambridge 9620099
Glass ware:

e graduated cylinder, glass:
100ml/50ml/
25ml/10ml

e glass tube, bent right
angled, 50 mm legs

e glass tube, bent right
angled, 100mm legs

° measuring pipette

* pipette filler, bulb type
e petri dish, one way

e stirring rod, glass
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Physics

The equipment in this kit makes it possible to
conduct 96 fundamental experiments on the
topics of mechanics, energy, heat, acoustics, optics
and electricity. The key focus is on understanding
the effects of physical laws and the precise
measurement of physical quantities.

The experiments can be set up with the help of
the clear experiment instructions in such a way
that they are guaranteed to function properly.

No additional materials or equipment are neces-
sary. The equipment in the kit can also be used

outside a laboratory.

The selection of individual components has been
made under the consideration that they can be
used in as many functions as possible.

Included in delivery:

Fundamental

: - physics
Experiment description ------------

-
3

H

/1

[ T

16005 Materials for 1 work group or demonstration
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Detailed instructions for 96 experiments

for the following topics:

Mechanics of solid bodies
* 17 Experiments

Mechanics of fluids
* 11 Experiments

Mechanics of gases
* 10 Experiments

Heat
* 9 Experiments

Sound
e 5 Experiments

Light
* 16 Experiments

Magnetism
e 8 Experiments

Electricity
* 20 Experiments
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Chemistry

The kit is designed for the elementary instruction. = Substances and their characteristics
It includes equipment and materials that are

needed to conduct fundamental investigations
of materials. = Composition and characteristics of water

= Mixtures and separation of substances

Included in delivery:

Experiment description ----}--

substances/

 with student worksheets mixtures / water

Teacher’s booklet - .

e with suggested solutions

With
laminated
storing

diagrams

94100 Materials for 1T work group
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Detailed manual with 18 experiments:

Substances and their characteristics

* Appearance

Solubility in water

Electrical conductivity

Behaviour when heated

Solubility of different substances in oil
and water

* Melting temperature

Mixture and separation of substances

e Sand/iron powder

e Sand/salt

e Distillation of copper sulphate solution
e Distillation of orange juice

e Distillation of port wine

Composition and characteristics of water

Aggregate states

Components of water

Detection of water

Electrical conductivity of water
Processes of solubility of sugar
Saturated solutions (2 experiments)
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Chemistry

The kit allows activity-orientated lessons on the
topics air, combustion and redox reactions.

Included in delivery:

Experiment description .-

¢ with student worksheets

Teacher’s booklet -------vveeeveeeeeee :

e with suggested solutions

With
laminated
storing

diagrams

94200

T —

santecty enprcimet L
ey 8

Air ‘I {gmbustjﬁ n/
) ,ednxreacﬁons

Additional kit chemistry Il:
Air, combustion, redox reactions

The additional kit contains all equipment and materials from the
kit chemistry Il that are not included in chemistry I.

This addition and the materials from the kit chemistry | allow it
to make all experiments from chemistry Il. To make the experi-
ments you need the kit chemistry I.

94105

i m

Materials for 1T work group
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Detailed manual with 21 experiments:

Air Combustion
* Air needs space e Carbon dioxide
(2 experiements) (2 experiements)
e “Deep sea diver” e Oxygen as a prerequisite to
e Our breath combustion

* What gas is formed?
(2 experiements)

e Chimney effect

° What gas is left over?
(Evidence of nitrogen)

e Combustion products

* Combustionin a
closed system

e Iron wool on the balance

* Degree of dispersion and
flammability

e Same substance — different
ignition temperature

e Extinguishing fire

e Fire extinguisher

Slow oxidation

Redox reactions
e Reduction of copper(ll) oxide
¢ Refined copper
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Chemistry

students kit Distillation

All usual preparative distillation processes can be
conducted safely with this kit. The students can
easily recognise the efficiency of water cooling
and the possibility to separate fluids because of
their different boiling temperatures.

The SVS system is based exclusively on screw connectors
consisting of screw cap, silicone gasket and PTFE cuff. This
makes the use of the elements of the apparatus much easier

for students and it will provide safe and leak proof
connections between the components.

Included in delivery:

T —

Conrtx FRardenty axprsent 12

Experiment description -+ « Distillation

¢ with student worksheets

Teacher’s booklet -------- - :

e with suggested solutions

89756 Materials for 1T work group
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Students Kits

With this kit students can isolate less soluble
materials. The special construction of the
Soxhlet-extractor ensures that a solvent cycle
transports pure solvent to the extraction thimble
and thus less soluble compounds are extracted
and are enriched in the solution.

The SVS system is based exclusively on screw connectors
consisting of screw cap, silicone gasket and PTFE cuff. This
makes the use of the elements of the apparatus much easier
for students and it will provide safe and leak proof
connections between the components.

Included in delivery:

T —

ot
Cortis Sty auprsimant

Experiment description ------------ » Extraction

¢ with student worksheets

Teacher’s booklet -+ .

e with suggested solutions

89876 Materials for 1T work group
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Chemistry

students kit Gas generator

With the kit small quantities of most of the
standard laboratory gases can be generated.

If the set up is done correctly the gases in the
apparatus are only in contact with the materials
glass and Teflon (PTFE). The generation of gas
can be interrupted easily at any time. In addition
a simple apparatus for steam distillation or a
simple extraction apparatus can be built from
the components contained in the kit.

The SVS system is based exclusively on screw connectors
consisting of screw cap, silicone gasket and PTFE cuff. This
makes the use of the elements of the apparatus much easier
for students and it will provide safe and leak proof
connections between the components.

Included in delivery:

T

Experiment description ------------}-- L J—

. tor
o with student worksheets Gas genera

guta Stusterits £24

Teacher’s booklet -+  Distillatio

e with suggested solutions

89886 Materials for 1T work group
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Students Kits

The kit contains all necessary materials and
agents to carry out basic experiments of
electrochemistry.

Included in delivery:

. 0 0 =]
Experiment description -+ “®  glectrochemistry

Detailed instructions
for 5 experiments:

e Conductivity of liquids

e Electrolysis

e Electroplating

¢ Electrochemical element

* Voltage series

51901 Materials for 1 work group or demonstration
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Chemistry

Box ‘Molecules 1’ Box ‘Molecules 2’

Box ‘Molecules 2’ is to
be used in conjunction
with box ‘Molecules 1’

Box ‘Molecules 1’
contains atomic models
for aliphatic compounds.

- e N only, to build up organic
Contents: i N Nl Nl N compounds.
25 Hydrogen atoms,
white, monovalent - B B & = Contents:
5 Chlorine atoms, green, ' e e N 4 Sulphur atoms, yellow,
monovalent hexavalent ’ ’
15 g)lg?eir; atoms, red, 8 Sulphur atoms, yellow,
bivalent
5 Nitrogen atoms, blue, 4 Phosphor atoms, violet,
trivalent

pentavalent
4 Nitrogen atoms, blue,
pentavalent
4 Nitrogen atoms, blue,
trivalent
8 Carbon atoms, black,
quadrivalent
4 Oxygen atoms, red,
bivalent
4 Universal building blocks,
grey, monovalent
80 Flexible connecting pieces,
grey
3 Models of benzene ring,
18474 decomposable, black

14 Carbon atoms, black,
quadrivalent

60 Flexible connecting pieces,
grey

Student’s manual ----- .

Size of box:
315x 115 x 53 mm

Student’s manual «-eeeiiiiiiiiiii|

Size of box: 315x 115 x 53 mm

31810

The positions of the atomic nuclei and the bonds
between the atoms are shown particularly clearly
by these structural (rod-and sphere) models.

|
4 The rods are flexible, so that they can also be used to
T ————————————— : : show multiple bonds. The colour coding of the
- The molecular models are assembled . different atoms follows international conventions.

- simply by linking up the models of the NIRRT IR :
: atoms using the connecting rods. :
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Kit ‘Molecules 1’ Kit ‘Molecules 2’

Contains materials
for 10 work groups:

Contains materials
for 10 work groups:

10 x Boxes ‘Molecules 1’ 10 x Boxes ‘Molecules 2’
10 x Student’s manuals =««cr-oreermmre by 10 x Student’s manuals «=wcrrrrrrerree e

1 x Teacher’s manual = «-«-ocoeeeeeeeeeesls 'Te 1 x Teacher's manual «-eoeeeereereeneenis s

Size of kit: 540x450x150 mm

Size of kit: 540x450x150 mm

31764 42880

Kit ‘Molecules 3’

Contains materials
for 5 work groups:

5 x Boxes ‘Molecules 1°
5 x ‘Molecules 2’

10 x Student’s manuals .................. b
1 x Teacher’s manual ...................|.

Size of kit: 540x450x150 mm

36685
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Students kit BiOIOgy

A very important basis for a profound and suc-
cessful biological lesson is the carrying out of real
experiments with materials specially designed for
this purpose.

Important learning aims:
= Observing with a magnifying glass

= Collecting and observing small animals and
plants or leaves

= Observing, dissecting and preparing plant
parts and animals

= Preparing microscopic slides

Included in delivery:

Teacher’s manual ------oovveeeeeeeihe

The microtome ...

e is a very safe and easy to
handle instrument to section
biological material.

e cuts thin sections of
: botanical material or
: dead animals.
: © The section can be taken
© by the tweezers and
be prepared for further
investigations.

18080 Materials for 15 work groups
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With the pooter, small insects, spiders and seeds
can be collected by carefully sucking them into
the it. To take the specimen out of the pooter, the
bottom of the flask can be removed easily.
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students kit Germination-Units

Topic Botany Topic Zoology

Included in delivery:

Germination of seeds With the transparent air permeable lid the multi-
purpose container is well suited for use as small
aquarium or terrarium for a short term captivity
and observation of small animals (small fishes,
Winding and climbing of plants beetles, worms).

Growth of plant roots stems and leaves.
Reaction of plants to light and contact stimuli

Development of plants from the flower By observing small animals
to the fruit students become acquainted with

Importance of growth factors for plants such as their habits (movements,
soil, light, warmth, air, water, water pollution breathing, eating and behaviour).

Phototropism of leaves and stems

Geotropism of sprouts and roots

Swelling force of seeds
Transpiration of plants

Assimilation of plants

Teacher’s manual -

18085 Materials for 12 work groups
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: Multi-purpose container

: The multi-purpose container is
. suitable for making compa-
: risons between germination
. methods of various plants, for

as well as the way they react
to being touched.

The multi-purpose container is

also suitable for keeping small

observing the development of  animals and insects inside and
. plant shoots with roots, stalks,  observing over long periods

. leaves and flowers. when the germination trays
. The way the plants twist and are removed.
. coil and seek out light can all

. be impressively demonstrated

Flower and leaf press

The multi-purpose container
has two covers which can
also be used for pressing
flowers and leaves.

Dark room germination box

With the dark room germination box,
the growth of a plant towards the light
can be shown in an impressive way.

Germination sets

With the germination sets, the
students can study germination of
various seeds, watch and compare.




Demonstration kit Ph)’SiCS

A very important basis for a profound and successful No additional equipment is required for the

physics lesson is the demonstration of execution of the experiments which can be carried
experiments. Even if your school is not equipped out at any place and under nearly every climatic

with a special science lab you need not refrain from  condition. Only for the demonstrations in the field
this advantage. of electricity a simple power supply is

The kit contains all the required materials, which are (IR sk

used to carry out the most important experiments The parts are compatible with the other parts of our
which form the fundamentals of Physics. The stable program, so that the kit can always be

and universal design of all parts allows a secure supplemented.

experimenting and guarantees a long durability.

Included in delivery:

ot Pemanmiratin k8

Experiment description ---------- Physics

Additional power supply required, e.g.:

. 55262 Power supply unit, 12 V/5 A
: (see page 156)

16500 Materials for 1 work group or demonstration
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Demonstration Kits

Detailed instructions for 74 experiments:

* Mechanics (31 experiments):
* Heat (7 experiments):

e Optics (8 experiments):

e Electricity (28 experiments):
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Demonstration kit Mechanics

«
For the demonstration of various laws of p— -r
mechanics with levers, pulleys, pulley blocks
and dynamometers.

The experimental setup and the execution of the |

experiments can be done without any additional
equipment in every classroom. u-iu,—-’nl-ﬂﬂ

Included in delivery:

Emmonasratin bl

o Mechanics

Experiment description ... :

43080 Materials for demonstration
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Demonstration Kits

Detailed instructions for 10 experiments:

e Spring dynamometer * Moveable pulley
e Beam scale e Fixed and moveable pulley
e First-class lever e Pulley block

(2 experiments)
e Second-class and third-class

levers * Multiple diameter pulley

Fixed pulley
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Demonstration kit MEChaniCS for the steel board

For the demonstration of the basic laws of
mechanics and simple machines as pulleys,
pulley blocks, levers and inclined plane.

Included in delivery:

Experiment description oo . Kéchaniﬂ for the

steel board

i

Steel board additionally required, e.g.:
41621 Steel board with stand (see page 161)

43085 Materials for demonstration

60



Demonstration Kits

Detailed instructions
for 15 experiments:

* Mass and weight force
Hooke’s law

Force and counterforce
Composition / Decomposition of forces
Inclined plane

Location of centre of gravity
1st class lever

2nd class/3rd class levers
Torque

Beam scale

Fixed/Moveable pulley
Fixed and moveable pulley
Block and tackle




Demonstration kit DynamiCS 2.0

The kit contains equipment and resources required  allowing any measurement to be displayed,
for demonstrating the basic laws of motion and processed and saved on a PC or notebook
oscillation. A digital timer is included to support computer.

v iy ©F @ pe i @nilng. The measurements are recorded by means of

Measurements can be made in a conventional accurate and reliable light barriers. The precisely
manner irrespective of the power supply, but can manufactured carriage with its own propulsion is
also analyse the saved results on a PC later on. In characterised by the extremely high precision of
addition, the timer can be used as an interface, its movement.

Included in delivery:

NEW
PRODUCT
Digital timer
V.Log .................
Exact measurement of
* Time
* Speed

e Acceleration
* Period of oscillation

rpmanttration 48

Dynamics 20

Teacher’s manual

* Detailed assembly
instructions

e Tips for implementation

e Complete evaluation
of examples

4299588 Materials for demonstration
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Demonstration Kits

Included in delivery:

Self-propelled car

V-Log

Detailed instructions
for 15 experiments:

 Uniform motion in a straight line
* Newton’s laws (2 experiments)

* Relationship between distance and time
for uniformly accelerating motion
* Motion plots
* Freefall:
— Acceleration due to gravity
— Height of fall — speed of fall
— Height of fall — time to fall
* Trajectory of horizontally launched
projectiles
e String pendulums
— Period of oscillation
— Damping
— Determination of g
e Conservation of momentum

e Elastic and inelastic collisions
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Demonstration kit Flig ht and flying

The kit contains apparatus and resources for The response of differently shaped bodies in the
demonstrating the fundamental processes and presence of a flow of air is investigated using
relationships which make flying possible due to various experiment set-ups, and thereby a more
static or dynamic lift and by reaction engines. detailed understanding of the pressure and air
Using a hot-air balloon as an example, it is TS BIEER &TRING) CEM 26 GRINGEL
possible to impressively yet simply explain and A model rocket can be used to demonstrate how
illustrate that particular form of flight. rockets fly even without the presence of an
atmosphere.

Included in delivery:

Dememtration b

. e e : d flying
Experiment description -----ooooeeeeinnn o, Fightandy

. Air stream generator also required to create the air flow, e.g.:

© 29010  Air stream generator (see page 161)

29008 Materials for demonstration
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Detailed instructions for 25 experiments:

Static lifting power

- hot air balloon

— solar balloon

Forces exerted by air stream
Dynamic lifting power
Air-flow velocity

Air-flow processes

(Venturi tube)

Principle of the

inclined tube manometer
Measuring the flow velocity
Principle of the Pitot tube
Pressure differences

at the air foil

Pressure distribution along
the surface of the air foil

The air stream generator is not included in delivery

Measuring the dynamic lift
Air-stream distribution
around the air foil

Air resistance and shapes
of bodies

Measuring the

air-stream resistance

Flow processes at obstacles

Eddy formation

behind a disc

Pull of an impeller

Principle of an autogiro
Mechanism of a rotary wing
Reaction principle
Functional model

of a rocket
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Demonstration kit HYd roelectric power

With the kit the conversion of the energy stored

:/ri\;i‘g)l\évmg water into electric power can be made The kit contains a detailed manual.

A water pressure of 1 to 3 bars is required.

. . . The test results allow
The kit consists of the hydroelectric power plant and

a connecting set. The set includes a measuring to set up a loading diagram

device to record the energy supplied by the water. to find out the working point
For water inlet and outlet hoses with a length of

’ to find out the efficiency of the system.
1.3 m each and hose clamps are provided.

For connection a tap with a connection thread
of % inches is needed.

Included in delivery:

HYDROELEC TRIC POWER

D,,,.mmqkm i

Hydroe!ectrir.

g

44640 Materials for demonstration
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Demonstration Kits

Detailed instructions with 5 experiments:
e Conversion of flow energy into rotational energy

e Conversion of flow energy into electric power

e Conversion of flow energy into light energy

e Effect of the water pressure on the amount of
energy onverted

Effect of loading on the amount of energy delivered
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Demonstration kit VWind energy

This kit contains apparatus for carrying out This kit allows to investigate the possibilities and
fundamental experiments on the use of limitations of a simple wind generator. The effects
wind energy. of various factors such as the type of rotor, the

wind speed, the wind direction and others can
be compared and evaluated. In order to create
the requisite flow of air, a simple fan is used.

Use of wind energy has now become well
established as a well known means of converting
energy. The kinetic energy of wind is being used
more and more often as an alternative source of
energy by converting it into mechanical energy
and then into electrical energy.

Included in delivery:

Experiment description -...............

Demenration it

Wind energy

Meters additionally required, e.g.:

54985 Digital Multimeter with Bargraph
: (see page 159)
: or

: 54870 Analogue Multimeter (see page 158)

54620 Materials for demonstration
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Demonstration Kits

Detailed instructions for 10 experiments:

Influence of the number of
rotor blades

Energy from an air current o

Energy conversion
* Power output of a

Polarity of the voltage wind turbine

at the generator

Influence of wind speed sSlomgeonensioy

Influence of wind direction > RilbEdon eaie Casish)

Influence of a load
on a wind turbine

Meters are not included in deli
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Physics g

Demonstration kit SOlar thermal energy conversion

For demonstrating the fundamentals and technical . The solar collector ... * has two removable front
applications of solar thermal energy conversion. . © converts energy radiated panes of glass to prevent
* by the sun into heat using convection losses.
This kit contains apparatus for basic experiments : X’;tef L‘? C,O”th}?’ tlhehi"e”él)’- * has a blackened collector  :
: : P : €r shining the light on spiral with six loops and two

on heat abso_eron, convection and radiation, as ©the collector for several C'Znnectors o ragi e
well as allowing the assembly of a complete solar . minutes, it is possible to hose couplings

. - . ] : distinct rise | . .
collector with thermal siphon recirculation, . fneasurea distinctrise in « has interchangeable black

© temperature.

© * isused in conjunction
with the included reflector
projector, which acts as the

and white painted rear covers,
expanded polystyrene :
insulation and a removable
plexiglass pane at the rear.

pump circulation and heat exchanger.

= : source of energy.
[ )
! t
[
Included in delivery:
. o p thermal
Experiment description -------..... - ?a?\::gb' conversion
49355 Materials for demonstration
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Demonstration Kits

Heat exchanger with pump circulation ‘
With the help of the heat exchanger it is beaker with quick-release hose couplings.
possible to transfer thermal energy from The conveyance of the water through the

one liquid to another. It consists of a cop-  exchanger coil is aided by connecting a
per tubing coil in a transparent plastic circulating pump to the collector.

Thermosyphon
circulation

If the elevated tank is
connected via the sup-
plied hoses to the solar
collector, there will arise
a difference in density of
the water dependent on
the temperature which
will cause convection to
occur, thus circulating
the water.

Detailed instructions for 6 experiments:

* Heat radiation ¢ Solar collector with thermo-

. - hon circulati
* Absorption of heat radiation syphon circulation

e Solar collector with pump
circulation and heat

e Principle of the solar exchange
collector

* Heat convection
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Demonstration kit Photovoltaics

Combining knowledge about the possible uses
of renewable energy systems has now become a
key component of general education curricula.

As ever, the sun with its virtually inexhaustible
resources of energy is at the core of interest in
general.

This kit contains all the equipment necessary for
carrying out fundamental experiments on the
recovery and use of electrical energy produced
from sunlight.

Included in delivery:

S

Dprmeenraticn

Photovoltaics
Experiment description

49346 Materials for demonstration
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Demonstration Kits

Detailed instructions for 14 experiments:

e Solar cell as a voltage source e Parallel connection of

e Solar cell as current source solar modules

¢ Internal resistance ¢ Charging a solar battery
of the solar cell e Conversion of solar energy

* Solar cell as a diode — into light energy

. . — into mechanical energy
¢ Influence of illuminance

¢ Influence of the
illumination angle

¢ Generating hydrogen with the
help of solar energy

e Charging an accumulator with

¢ Solar module solar energy

* Series connection of
solar modules

g

Voltage: 1V
Current: max. 300 mA
Size: 90 x 90 x 100 mm

Two solar cells, 0.5 V each, connected in series,
mounted on base with hinged panel and 4 mm
socket terminals. To increase voltage or current a
number of solar cells can be connected in parallel or
in series by means of the Connecting Plugs 54583.
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Hydroelectric power plant

Attractive and easily understood model consisting of an impulse
turbine and a 6-V, 3-W generator with a transparent end flap all
assembled on a common shaft.

Built on a base board with circuit diagram and two pairs of 4-mm
output sockets, one for AC and one for DC, used for connecting
loads.

There is a choice of plugging an incandescent lamp or an electric
motor with a propeller into the load sockets, each of which is on its
own plug-in component.

Suitable hoses of 1 m in length are supplied with the equipment for
the inlet and outlet of water.

Required water pressure: min. 1.5 bars
4 bars are needed for the generator to operate at full power.

Size: 240 x 175 x 200 mm

The hydroelectric power plant model can be used with water only,
not with steam!

44631 Materials for demonstration
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Demonstration Kits

Demonstration set SUurface tension

To determine the force which is necessary to
tear off a ring which is placed on the surface
of water.

The set contains:

Tripod stand

Stand rod, 500 mm
Bosshead with slit

Stand rod, 100 mm

Rings with hook
Dynamometer, 200 mN
Surface tension ring

Plastic pots with flow
Silicone tube, 50 cm
Supporting wooden blocks

44075 Materials for demonstration
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Demonstration kit OptiCS for the steel board

’ S Steel board not included in deliver
For investigating the path of rays through lenses, U

prisms and mirror models attached to a steel
board.

All the model bodies are made of transparent
plexiglass with an attached magnetic foil and are
140 mm long, 15 mm thick.

Included in delivery:

T —

fresrvatairaion B8
Optics for the

Experiment description -..................
P P steel board

[

Power supply additionally required, e.g.:
: 55217 Power supply unit 12 V (see page 157)

. Steel board additionally required, e.g.:
" 41621 Steel board with stand (see page 161)

47095 Materials for demonstration
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Demonstration Kits

Detailed instructions for 22 experiments:

e Linear propagation of light * Reflection at concave e Refraction of light

e Narrow light beams and at convex mirrors — at a prism

e Shadows e Refraction of light - at a converging lens
* Reflection of light (3 experiments) — at a diverging lens

e Law of reflection e Refraction of light e Parallel light rays

e Double mirror in water * Lens combinations

Also recommended:

Coloured mixture accessories for Optics for the steel board (47095)

v

Consting of two plane metal mirrors on magnetic stand bases,
one each foil filter red, blue and green in frame and a 30° inclined
screen of white plastic on magnetic base.

Mirrors and filter: 50 x 50 mm
Screen: 150 x 150 mm

Additionally required:
47095 Optics for the steel board

47487

Human eye model/
correction of
short-sightedness
Dispersion of light
Additive colour mixture
Subtractive colour mixture
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Physics g ™

Demonstration kit Geometric OptiCS for the steel board

These model bodies can be used on a steel board F

in conjunction with Laser Ray Box 47128 to w1 . Py
demonstrate the following laws of ray optics: e et
® Path of rays through convex or concave lenses S
= Path of rays through a prism 2
m Reflection from plane and curved mirrors u
= Refraction of light |
= Refractive index

In addition, it is possible to demonstrate the path
of rays in normally sighted, short sighted and
long sighted eyes, as well as how sight defects
can be corrected using lenses.

The outlines of the eye are depicted on a pre-
prepared adhesive foil sheet. The functioning of
optical instruments such as cameras or
telescopes can also be shown using adhesive
sheets and the model bodies. Total internal
reflection inside a glass fibre cable can also be
demonstrated.

The bottoms of the model bodies and adhesive
sheets are coated with magnetic foil so that they
can stick to any steel board.

Adhesive sheets-------------

N E—

Gt ok Wit
Geometric optics
for the steel hoard

Experiment description oo :

Laser additionally required, e.g.:
: 47128 Laser Ray Box, magnetic adhering (see page 160)

. The Laser Ray Box can be stored in the case of the kit

47080 Materials for demonstration

78



Demonstration Kits

Demonstration kit FUNCtional human eye model

To demonstrate the optical functions of the eye
such as creation of the image of an object on the
retina, accommodation (change in curvature of
the lens), short- and long-sightedness.

Detailed instructions for 8 experiments:

Projection of an image on the retina

Function of the iris diaphragm

Accommodation of the eye

The normal sighted eye

Short-sightedness

Long-sightedness

Demonstration of presbyopia (age-related long-sightedness)
The yellow spot and the blind spot of the eye

Included in delivery:

Experiment description ..o :

Functionnl model
gt the human wye
P

47030 Materials for demonstration
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Demonstration kit Optical bench - sasic collection

Optical light using halogen

For demonstrating fundamental laws of light. ! lamp, 12 V/50 W

The kit contains all the individual components © o Particularly bright light
and equipment needed for investigating the . source for universal use in
propagation of light, reflection of light, :  experiments on an optical

bench and for projection

refraction of light and dispersion of white light ¢ lllumination span for halogen

i i . burposes. lamp: approx. 2000 hours
Into its component colours. . © Built-in reflective mirror, p: app

i i . aspherical condenser, Power: 50 W
The design and function of the human eye : Mp ble and o Focal length of condenser:
along with the most commonly used optical : ali;ﬁ?ngetiz ";:t"’it; Iaie?arl +38.5 mm
instruments are also illustrated and investigated © and axial planes Dia. of condenser: 50 mm
in experiments. © o 4-mm sockets plus fork-type ~ -amp socket: GY 6.35

© mounting on rod for setting ~ Casing: 240 x 110 x 700 mm
it up at an angle. Rod: 10 mm dia.

Included in delivery:

W

Drprmsnitratiom A

Optical bench

Power supply additionally required, e.qg.:

55224 Power supply unit, 6 and 12 V/5 A AC
(see page 157)

47600 Materials for demonstration
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Wt

.......

Detailed instructions for
27 experiments:

Survey of experiments

for the Basic collection
Propagation of light
Formation of shadow

Pin hole camera

Reflection at a plane mirror
Reflection at a curved mirror
Refraction of light
Refraction of light in water
Converging lens

Diverging lens

- - -
¥ =
U EAARERREEEEL

e o o o o o o

Focal length of
converging lenses
Human eye model
Human eye

— short-sightedness
- long-sightedness
Magnifying glass
Astronomical telescope
Terrestrial telescope
Slide projector
Microscope
Dispersion of light
Absorption

of spectral colours

The manual also describes seven
experiments, which can be made
with the materials of the
Supplementary collection

e Diffraction at a slit —
interference

Diffraction at a grating
Polarisation

Polarisation by birefringence
Stress birefringence
Chromatic polarisation
Turning of the

polarisation plane

..................

Also recommended:

Demonstration kit
‘Optical bench -
Supplementary collection’

P

=

L % |t

The kit contains all materi-
als to demonstrate the wave
nature of the light. The kit
47605 is required to carry
out the experiments, which
are described in the manual
delivered with the basic col-
lection.

Materials can be stored in the
case of the basic collection.

The kit contains:

Slit, adjustable

Polariser and analyser in frame
Calcspar-crystal

Slide with cross

Slide with mica probe

Slides with grating,

300 lines/mm; 80 lines/mm
Rider with tube, glass pan
Tubing
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Experiment description -............. Electrostatics

Recommended for the production of high electrostatic charge:

Demonstration kit Electrostatics

The kit allows to carry out a series of interesting,
partly historical, experiments on electrostatics.

Most parts are equipped with a 4 mm plug to
mount them easily exchangeable on an insulated
stand.

For connections to the charge source plug leads

or the included metal chains can be used. )
Electrostatic ball-run

Included in delivery:

W

CeuEx Demotration kit

50315 High Power Wimshurst Machine
(see page 84)

or

50300 High Power Van de Graaff Generator
(see page 84)

50332 Materials for demonstration
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Demonstration Kits

Detailed instructions for 8 experiments:

* Force action between e Electric chimes
charged bodies ¢ Electrostatic ball-run
 Brush electroscope connected to

— an influence machine
— to a stand mount

e Lightning board

e Electric dance
e Peak discharge
* Electrostatic filter

High Power Wimshurst Machine not included in delivery
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Physics

High Power Wimshurst Machine

For the continuous production
of high electrostatic charges.

Mounted on plastic covered
wooden base, with crank and
belt drive, high insulating per-
spex discs with metal sectors,
two large Leiden jars and spark
gap. Including dust protection
cover.

CE labelled.

Charge: approx. 120 kV

Spark length: approx. 100 mm at
low humidity

Disc diameter: 310 mm
Dimensions: 380 x 180 x 430 mm
Mass: 3.4 kg

Also recommended:
50332 Demonstration kit
‘Electrostatics’

50315

High Power Van de Graaff Generator

To produce high electric charges
for electrostatic experiments.

Large, nickel-coated stainless
steel sphere with 4-mm sockets
for plugging in equipment, belt
guide in transparent plexiglass
tube, all set up on a plastic base
with an earth socket.

Also features halogen lamp for
drying belt, connection box
with on-off switches for motor
and lamp. Power supplied by a
CE certified power supply.

Supplied in ready-built form.

Includes the following accessories:
e Stainless steel sphere,
nickel-coated, 100 mm dia.
onrod, 300 x 12 mm dia.,
with earth lead

Bunch of threads with 4-mm
plug pin

Pointed wheel with needle-
point base

¢ Dust-protection cover

Power supply with connecting
leads

50300

Electric charge:

depending on the room humid-
ity 150 to 200 kV

Spark length: max. 12 cm

Short circuit current:

approx. 6 YA

Sphere diameter: 270 mm
Operating voltage

(mains supply unit): 230 V AC
Dimensions: 720 x 325 x 225 mm
Mass: approx. 4 kg

Replacement belt:

50301 Replacement belt
for Van de Graaff
generator 50300

Also recommended:
50332 Demonstration kit
‘Electrostatics’
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Demonstration kit Centripetal force

For demonstration and measurement of the force
necessary to keep a body moving in a circle of a
certain radius depending on its speed of rotation
and its mass.

1

Included in delivery:

emnertration KR

Experiment description................. ®  Centripetal force

Survey of experiments:

* Measurement of centripetal force
dependant on radius

* Measurement of centripetal force
dependant on angular velocity

e Measurement of centripetal force
dependant on mass

43550

: The centripetal force
. apparatus ...
. o consists of a rail with a scale,

along which a measurement
carriage connected to a
spring dynamometer can
move. The overall weight of
the carriage can be altered
by adding or removing
weights.

A pointer indicates the
radius of the circle in which
the carriage is moving.

A counterweight at the
opposite end of the rail

Materials for demonstration

Physics

ensures that the rotation
of the whole set remains
stable.

* The rail is mounted on a
rotating bearing and
is connected to a supplied
drive motor via a drive belt.

* Strong table clamps secure

both pieces of equipment to

a table.

* An adjustable mains supply
makes it possible to set the
desired speed of rotation
precisely.
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Demonstration kit Dyn aMot

To carry out teachers’ experiments with the hand As the students can generate the power for most
driven generator DynaMot and the experimental of the experiments themselves the concepts and
notes by Dr. H. Muckenful. theories about the electric circuit are closely

connected with personal experiences gathered

Hand driven generator as power supply and alive when generating

teaching support for the formation of concepts

in electricity the electric
. energy with the
DynaMot can be used as a DC-generator as well generator.

as a DC-motor and it is able to replace batteries
or power supplies in the basic electricity teaching.

Included in delivery:

Demortration it

Teacher’s manual ------ooooeeeeeee :

e With instruction manual
for equipment and
experiment instructions.

Stopwatch addlitionally required, e.g.:
41810 Stopwatch for demonstration (see page 160)
: Galvanometer additionally required, e.g:

54870 Analogue Multimeter (see page 158)

: Recommended power supply:

55222 Power supply unit 12 V/3 A (see page 156)

54852 Materials for demonstration
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Survey of experiments:

Energetic basic ideas, energy current, load carrier,
current, current concept, current measuring,
mechanic parameter for the energy conversion

Increasing the power of the energy current with
the load carrier current (P ~ 1), parallel circuit of
consumers

Energy current and electron current
at the electric motor

Ideas for the voltage concept (P ~ U), series circuit
Experiments to determine the voltage definition

Additionally required:

Accessory kit
‘DynaMot’

TR
aann

gagn V1

In the manual further experiments are suggested which can be
conducted with the components of the accessory kit.

The kit consists of a lamp holder with 3 sockets MES, a lamp

holder SES, set of bulbs for DynaMot experiments and two
bridge plugs (jumpers) . All parts can be stored in the box of the
Demonstration kit ‘DynaMot’.

54845
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Integrated Natural Science

This kit contains equipment and resources for A second allows experimentation on mixtures of
scientific experiments covering multiple disci- substances and separation of mixtures.

PIES U0 SUEY VETEUE SUBS EIEES. In addition, it is also possible to study changes of

An initial section allows experiments to be car- state between solid, liquid and gaseous substances
ried out on basic material properties. and material changes due to chemical reactions.

Included in delivery:

Materials
in everyday life

Experiment description ----------

¢ with student worksheets

Teacher’s booklet --------------

e with suggested solutions

r—

22005 Materials for 1 work group or demonstration
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Detailed instructions for 38 experiments:

Properties of materials

e |dentifying and
distinguishing materials

* Hardness and deformability

of materials

Density of materials

Buoyancy of materials

in liquids

Thermal conductivity of

— solid materials

— liquid materials

Heat resistance and ignition

Magnetic behaviour

Solubility

Acidic and alkaline solutions
Hard and soft water
Consequences of water
hardness

* Mineral salts in water

Mixtures of materials

e Mixing of solid materials

¢ Oil and water

e Mixing/Separation

e Separation by deposition
(sedimentation)

Separation by

— filtration

— evaporation

— vaporization/distillation

— dissociation into
constituent parts

Production of drinking water

from salt water

Desalination of water

Purification of dirty water

by simple filtration

Purification of dirty water

by multi-layer filtration

Magnetic separation

for recycling scrap materials

Changing materials

Changes in the state of
- liquids when warmed
— gases when warmed

- solid bodies when warmed
Behaviour of bimetals
when warmed

Boiling of liquids

States of aggregation

of water

Melting of materials
Combustion and oxygen
Release of gases

Effect of gases
Formation of rust
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Integrated Natural Science

This kit contains equipment and resources for it is possible to study the properties of permanent
scientific experiments covering multiple disci- magnets.
plines to study electrical processes and perma-

; The key focus is on experiments to study the flow
nent magnetism.

of current and on basic electrical circuits.

In electrostatics there are experiments for dem- More advanced experiments allow the effects
onstrating electrical charge and investigating of electrical current to be investigated.

how charges behave. In the magnetism section

Included in delivery:

T —

Everyday
electricity and

Experiment description - ;
magnetism

¢ with student worksheets

Teacher’s booklet -------------

e with suggested solutions

22006 Materials for 1 work group or demonstration
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Detailed instructions for 23 experiments:

Electricity e Wiring of voltage sources

e Electric charge e Lamps connected in parallel

e Effects of electric charge * Lamps connected in series

e Forces between e Heat/Magnetism arising from electric
electric charges current

¢ Demonstration of electric charge ¢ How an electric door bell works

e Electric circuits * How an electric motor works

Electrical conductivity of
— solid substances
- liquid substances

Magnetism

Effect of magnetism

on substances

Transfer of magnetic effects
Forces between magnets
Floating magnets
Magnetisation of iron wire
Splitting a magnet in two
Demonstration of
magnetic fields

Model compass
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Integrated Natural Science

This kit contains equipment and resources for is possible to learn about basic properties of air and
scientific experiments covering multiple disci- the effects of air pressure.
plines to study the properties of the air around

In a further set of topics, experiments are performed
us and the nature of heat. u pics, experi p

to elucidate the concept of heat and how heat from
On the basis of a whole range of experiments, it the sun could be utilised.

Included in delivery:

Sun, heat
and air

Experiment description ----------

¢ with student worksheets

Teacher’s booklet -+

e with suggested solutions

22009 Materials for 1 work group or demonstration
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Detailed instructions

for 29 experiments:

Air

The invisible air
What is in the air?
Air is a body

Air resistance

Air versus water

Air can raise water
Air can store energy
Air can transmit force
Air can expand

e Air pressure —

an invisible force
Effects of air pressure
Changes in pressure
Measuring air pressure
Movement on a
cushion of air

¢ Lift due to hot air

o Lift due to flow of air

Heat/Sun
¢ Hotter or colder?
* Measurement of heat

What is temperature?
Use of bimetallic strips
as thermometers

Heat possesses energy
Conduction of heat
How heat can circulate
Heat can be focussed
Heat can transform
substances

Heat can be retained
Heat can be withdrawn
Heat from the sun
Conversion of solar energy
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Integrated Natural Science

This kit contains equipment and resources for After a range of initial observations of small objects
scientific experiments covering multiple disci- through a magnifying glass, there are numerous

plines to learn the methods and procedures for experiments allowing students to learn step by step
observing very small objects. how to prepare tiny objects for investigation with a

microscope and how to use a microscope itself.

Included in delivery:

T —

gxploring the world
of the small

“n

wery

=

. z E:.
b B

Experiment description - o

¢ with student worksheets

Additional Microscope required, e.g.:

89905 Microscope (see page 160)

Teacher’s booklet -+

e with suggested solutions

22012 Materials for 1 work group or demonstration
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Detailed instructions for 20 experiments:

Observations with the microscope
* Examination of a hair

* Examination of feathers

* Examination of a butterfly wing

e Examination of onion epidermis

e Examination of waterweed or rhizomnium moss

e Examination of vacuoles (cell sap cavities)

e Examination of stinging hairs from a stinging nettle

e Examination of pollen

e Examination of the nutrient transport systems of a plant
e Examination of storage cells of a potato tuber

e Examination of the skin on the underside of a plant leaf
* Examination of cells from the lining of the mouth

e Observation of freshwater polyps

e Observation of food ingestion by a freshwater polyp

* Observation of water fleas

e Examination of insects

e Examination of pond water or stream water

e Examination of living creatures in a hay infusion

Observations with the magnifying glass
¢ Inspection of plant seeds

* Inspection of mosses

* Inspection of fish scales

¢ Inspection of feathers

Recommended:

K’NEX DNA, Replication and Transcription set

The set is designed to aid in teaching the structure and function
of the nucleic acid molecules that make up DNA (deoxyribonu-
cleic acids) and RNA (ribonucleic acids). The Teacher’s guide,
included on CD for use with older students, includes 7 lesson
plans covering the DNA ladder, replication process, mutation
and repair, encoding glucagon, etc.

Teaching applications:

This 500+ piece set builds

7 different DNA and mRNA

molecules. The assembly inst-

ructions are for:

e Large, flexible parent/
daughter DNA molecule

e Parent and daughter DNA
molecules unwound

* DNA parent molecule
unwound

* DNA molecules with
parent & daughter strands
on stands

* Parent DNA as a flexible helix

* DNA parent molecule
on stand
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Integrated Natural Science

This kit contains equipment and resources for In addition to experiments on breathing and taste,
scientific experiments covering multiple disci- there are others which allow the demonstration of
plines to perform simple experiments on the ingredients in what we eat.

perception of taste and on the ingredients in food.

Included in delivery:

Experiment description

¢ with student worksheets

Teacher’s booklet ----------e---

e with suggested solutions

Semolinag

22014 Materials for 1 work group or demonstration
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Detailed instructions for 9 experiments:

Sense and perception, movement, respiration

e Taste cells of the tongue

e Strength of bones

e Determination of respiratory volume

e Determination of the carbon dioxide content of inhaled and
exhaled air

Nutrition and digestion

* Detection of starch, fat, glucose and of protein in foodstuffs

e Confirmation of starch digestion in the mouth

- -

o
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Integrated Natural Science

what you hear

This kit contains equipment and resources for equipment. Others investigate the creation and
scientific experiments covering multiple disciplines to  propagation of sound waves.

perform simple experiments on three of the five
senses, touch, hearing and sight. Some simple
experiments are used to study the propagation of
light, the sense of sight and the function of key optical

The possibilities of this set are rounded out by
experiments on the sense of touch and perception
of heat.

Included in delivery:

T —

. N fech. RN WL NE. N N NG WG N REOW ERO) L
Experiment description - o W;‘:::g:ﬁe’ N ' :
e with student worksheets :‘hat you hear Additional power supply required, e.g.:

55217 Power supply unit 12 V (see page 157)

o
o

Teacher’s booklet -+ =

e with suggested solutions
p
e

T

22018 Materials for 1 work group or demonstration
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Detailed instructions for 28 experiments:

What you see

Propagation of light

How to create beams of light
Light and dark

Light and shadow

Deflection of light

How reflections happen
Light can change direction
Focusing and dispersing light

How images are created

e How the eye sees
* Why do people need

glasses?
Not all spectacles
are the same

e Principle of a camera

Magnification of images
Astronomical telescope

e Terrestrial telescope
e Principle of a microscope
e Light and colour

What you hear
* How sounds and
sound waves arise
* Demonstration of
sound waves
e Propagation of sound waves
* Sound waves cause pressure

e Excitement by sound waves
e Transport of sound

What you feel

e Sensitivity of skin

* Sense of touch

¢ Sensing heat

e Distinguishing by touch
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Integrated Natural Science

in nature and technology

This kit contains equipment and resources for Various effects of force are investigated in a variety
scientific experiments covering multiple disci- of experiments, which also allow conclusions to
plines to conduct simple experiments on the be drawn about the technical use of such effects.

effects of mechanical forces.

Included in delivery:

T —

Forces and motion
in nature and
technology

Experiment description ........... °

¢ with student worksheets

Teacher’s booklet ----------....

e with suggested solutions

22021 Materials for 1 work group or demonstration
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Detailed instructions for 16 experiments:

¢ Loading by forces * Measurement of forces

e Deformation by forces ¢ Dragging something up a
* Acceleration by forces slope instead of lifting it
 Deceleration by forces e Usefulness of levers

e Deflection by forces ¢ Single-sided levers

Redirection of forces
Saving effort
Redirection of forces
to save effort
Motion and inertia

* The ubiquitous force
of friction

¢ Uniform or
accelerated motion

e Fast or slow motion
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Integrated Natural Science

This kit contains equipment and resources Multiple experiments and observations can
for scientific experiments covering multiple be carried out to investigate the processes and
disciplines to investigate the living conditions conditions upon which the emergence and
of plants and microscopic creatures. prosperity of plant and animal life depend.

Included in delivery:

Plants, animals,
habitats
Experiment description --.........

¢ with student worksheets

Teacher’s booklet -+

e with suggested solutions

T

22024 Materials for 1 work group or demonstration
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Detailed instructions for 16 experiments:

Structure and life processes
of plants

e Examination of a flower

¢ Investigation of the uptake
of water by roots
Investigation of the water
given off by plants
Investigation of

water transport in plants

Examination of a bean seed
Detection of starch

in seed leaves

Observing the germination
of bean seeds

Observation of root hairs
Investigation of the
conditions for germination

Water as a habitat

Determining the quality of
water bodies from their
turbidity, discoloration
and odour

Measuring temperatures
at various depths of water
bodies

Determining the visibility
depth of water bodies

Soil as a habitat

e Investigation of soil types

¢ |dentifying different soil
constituents

e Determining

— the humus content of soils
— the pH value of soil samples

— the lime content of soils

e Examination of soil samples

for living creatures
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Primary Natural Science

students kit Sound and tone

This kit can be used in lessons covering physical With the help of four CDs the children learn to
and technical subjects as well as music and classify sounds and noises and to identify and
languages. name them. They also learn to distinguish

The kit is especially suitable for learning in groups similar noises.

at specific workstations but can be used for any Needed in addition: One or two CD-players.
other type of lesson too.

Included in delivery:

Teacher’'s manual ~-woooeeeeeeeengee ® i

e With sheets for each workstation
including basic information on
the topic and on the organisa-
tion of workstations

e plus supplementary educational
and organisational tips

LU ) I ] n
® &
® ®
® ®
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{ oo s o

1 . .
e | o
e e

gt [ R

31720 Materials for up to 25 workstations
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Teacher’s manual

WS ‘Experiments in workstations:

Sound and tone’

With copy templates covering 25 workstations.
The equipment can be used in these experiments:

Hearing, recognising
and naming sounds

e Assigning pictures to noises

* Recognising and naming
sounds

e Pairs of sounds

* Miming a sound story

Hearing, seeing

and feeling vibrations

* Secret tickling

* Atuning fork in water

 Tuning fork ball games

¢ Singing needles and steel
strips

Making high and low tones
* The rubber band zither

* Building a xylophone

* A panpipe

* A mbira (thumb piano)

Amplifying and damping
sound

e Loud or quiet?

e The mysterious body
e Asound beaker

e A‘cackle box’

Transmitting sound

* Why do we have two ears?
¢ Along the string and into
your ear

A string telephone

Sound travels

The magic finger

A stethoscope

Hearing through plastic
tubes

Conclusion
e Accompanying a story with
suitable noises

Making bigh notes amnd bow moles Workstation C3 Making Pegh notes and kv moled

A panpips - theet 1 A panplps - dbeat 2

Workstation 3

Copy templates from the ‘Teacher’s manual’
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Primary Natural Science

sudents kit Floating and sinking

This kit allows children to observe the essential The box also contains balls and a cube made of
phenomena of floating and sinking. materials used in the building of ships and boats:
The key experiments are based on “boats” that the wood, steel, aluminium and plastic.

children can make from two sorts of plasticine: One  Scales can be used to determine the apparent re-
sort is lighter than water and therefore floats duction in weight experienced by a body when it is
whereas the other one is heavier than immersed in water.

water and usually sinks unless it is moulded into

a shape that can float.

Included in delivery:

With
o Floating and S
_S_l_rﬁmf.‘_ sheets

Teacher’s manual - - oooeeeeeeeen
e With sheets for each workstation
including basic information on
the topic and on the organisa-
tion of workstations

e plus supplementary educational
and organisational tips

31900 Materials for up to 14 workstations
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‘Experiments in workstations:
Floating and sinking’

With copy templates covering 14 workstations.

The equipment can be used in these experiments:

How to use plasticine for
experiments

The materials for the
experiments

Why does light plasticine
float?

What makes some balls of
plasticine float?

What are ships and boats
made of?

What does a ball do to the
water itis in?

How to make

heavy plasticine float
Comparing two ships
Launching a ship

and loading it

When do ships sink?
Does water have

secret powers?

What keeps ships afloat?
The pond skater’s trick
Whose ship can carry the
biggest load?

Make your own
container ship

From dugout

to container ship

Our workshop

Our teacher does an
experiment for us

A competition:

Will these ships float or
sink?

S T

-

All phenomena are examined separately in
comprehensible experiments:

(%)

The carrying capacity of ships, the displacement
of a body suspended in water, the buoyancy
and the surface tension of water.
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Primary Natural Science

students kit Magnet and compass

Lessons about magnets

Children learn about the properties of magnets.

Lessons about the magnetic compass

Experiments with suspended or floating magnets

Half of the bar magnets in the kit do not have lead to an understanding of how compasses work.

pole marks so that the children |

north and south poles for themselves.

Included in delivery:

Teacher’s manual ------ooooooeeeeeennnn
e With sheets for each workstation
including basic information on
the topic and on the organisa-
tion of workstations

e plus supplementary educational
and organisational tips

31756

earn to determine Children also learn to assemble their own com-
passes and to use them properly.

= “\HIIHHHW\H il

" _sheets

Materials for up to 24 workstations
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o

o \\
Jrs gﬁ"-~ Teacher’s manual
e { B, / . . o
o Experiments in workstations:
= / P ,
SN Magnet and compass

With copy templates covering 24 workstations.

The equipment can be used in these experiments:

Magnet — Iron

* The big material test

* A ‘metal exhibition’

e Uncle Scrooge’s fishing
game

The big iron test

Rusty bike?

Using paper clips to find
magnets

Magnetic force

* The swinging paper clip
e The walking scarecrow
e The dancing snake

e The floating paper clip
Pro and Contra

* The bewitched second

magnet
* Magnets in a tube
* The bewitched garage
e The submarine trip

Mixed information
about magnets

How people discovered
magnets

The biggest magnet we
know

The teacher’s magnet
exhibition

Make your own magnets
Magnets without marked
north poles

Hanging, floating
and turning magnets

Floating magnets
Hanging magnets
Making compasses, us-
ing hanging and floating
magnets

Floating compass needles
‘Real’ compass
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Primary Natural Science

students kit Air — Gases around us

We constantly breathe air in and out. Air pressure
weighs down on all of us. But as it is mostly
invisible children often think that air is “nothing”.

The experiments allow the children to learn about
the properties of air and to understand that air
is concrete and tangible.

The kit also provides demonstration material for
spectacular experiments for the teacher.

Included in delivery:

Teacher’s manual -------oooooeeeeeeeeeenh °
e With sheets for each workstation
including basic information on
the topic and on the organisa-

tion of workstations

e plus supplementary educational
and organisational tips

31710 Materials for up to 31 workstations
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With copy templates covering
31 workstations. The equipment can
be used in these experiments:

v Teacher’s manual

,/ ‘Experiments in workstations:
---" Experimenting with air’

Is air nothing at all?
Air is something!
Valves, valves, valves
We need air to live

A coat of air

Fire in a water tank

A poem about air
The funnel trick

The paper tissue trick
Building underwater
Experiments with bottles in a tank

Air exerts pressure

Test of bravery

Suction cups

The balloon and beaker trick
How Benny empties his aquarium
The secret of the floating spheres

Air exerts force

Compressed air

How air pumps work
The cheeky paper ball
Lifting sunken ships,
a tricky matter

Air in motion

e Instructions for building a rocket cable car

Reaction carriage

Hovercraft

Air helps you fly

Why does a hot-air balloon rise?
Why does an aeroplane rise?

Parachutes, parachutes, parachutes

Parachute workshop
Building propeller planes
Building jets

Testing paper planes

For the air detective

There’s something in the air
The air interview
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Primary Natural Science

students kit Electric circuits

Children experience electricity everywhere in The topics covered include the following:
their everyday life. This kit helps to explain how
electricity is used to produce light, heat and

motion. = Series and parallel connections

= Open and closed circuits

Children will also learn that electricity can flow = Conducting and non-conducting materials
under certain conditions only. = Dangers of electric current

= How electricity gets to your home

Included in delivery:

!
Teacher’s manual ~--ooooeeeeeeeee ®  Electric
* With sheets for each workstation circuits
including basic information on
the topic and on the organisa-
tion of workstations

e plus supplementary educational
and organisational tips

31772 Materials for up to 33 workstations
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,,’ Teacher’s manual

~Xg/- ‘Experiments in workstations:

Electric circuits’

With copy templates covering 33 workstations.
The equipment can be used in these experiments:

Stations include the following:

* Battery test

¢ Alessandro Volta, inventor
of the battery

Batteries are everywhere

e A battery museum
‘Batteries have positive and
negative sides’

* Batt-Man

Batteries in cars

Why does the light come
on? — Electric circuits
Lamps all around us
Mister Edison invents the
light bulb

Buttonhole lamp
Spring-loaded torch

L]

L]

A fire ship

Car lighting test

Lights in cars

Sascha and Derya test each
other as electricians
Switches in our homes
Save electricity

Four switches, on and off
Home-made switches
Bicycle lights

Heat from a battery

Heat from the mains socket
Seven deadly dangers

How does one protect one-
self against electric shock?
The trembling roller coaster
Robot game
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Primary Natural Science

students kit Primary chemistry

Why does the sugar in the tea vanish after stir- conducting experiments under varying conditions,
ring? Why do blobs of grease float on the top of the students can investigate how the substances be-
the soup while the noodles sink to the bottom? have and identify any similarities or differences. This
Why does sherbet dropped into water create a develops a systematic, networked and sustainable
lot of fizz? For children water is part of their eve- way of thinking that also gets students making the
ryday lives. And they notice and watch these right connections and coming to the right con-
phenomena. Some of them — how substances clusions.

SETENS () I =EEIN 2 Eplerael wilin s |eers The experiments follow a common theme, becoming

By mixing water with various substances and increasingly difficult as they go on.

Developed in cooperation with the
The following topics are covered: University of Dortmund and LANXESS

= Solubility in water in general
= Conditions governing solubility in water
= Water-soluble and water-insoluble substances

= Reversing the dissolving process
through crystallization

= Thermal changes caused by dissolving
substances in water

= Changes in viscosity caused by dissolving
substances in water

= Formation of gas caused by dissolving
substances in water

90350 Materials for 6 work groups
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What happens when we mix water with ...

..salt?...sand? ... vinegar? ...oil? ... sugar? ... soil ?

S NP e

=" g . .
g '/I'eachers manual . . , Included in delivery:
so___.-" 'What happens when we mix water with ...?

. . . /
With copy templates covering 10 workstations. Teacher’s manual
The equipment can be used in these experiments: " tht happens.when """""""""" '
) we mix water with...?”
e Tea and sugar e Water and various
substances * The manual includes basic information
* Water and sugar on the topic and the organization of
« Water and sugar * Water and salt workstations for the teacher.
— with and without stirring ~ * Water ndlies It also.cor!t.alns information about
] the scientific background,
- warm and COI‘.j. ° Water and gelling agents didactic notes on each experiment
- in large quantities « Water and sherbet and student worksheets.

e Including a list of materials and
rules for experiments.

... with sherbet? |8 ' ... with gelling agents?

o,
(-, ST
. 2 W

het stirred
——

Stirred
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Primary Natural Science ‘

students kit VWater purification

Water is vital to our lives and those of animals and = Discovering that sand and gravel filter beds
plants. The kits Water purification and Water supply trap solids in the water, while dissolved

help children to understand the cycles of water. substances (like oil, salt or detergent) cannot be
They will learn where the water comes from, how TEOVEE! ROl I (57 AT,

it is distributed, utilized and finally rinsed away to = The effect of polluted water

be treated and put back into the cycle. They will on germinating plants

recognize the importance of water for life and = The stages of mechanical cleansing of water

learn how to save water as a resource.

Sl GF R = Discovering the principle of linked water
: vessels and determining applications for it

= Which forms of soil allow water to pass

through and which don’t

Included in delivery:

Teacher’s manual
¢ With sheets for each workstation
including basic information on
the topic and on the organisa-

tion of workstations

e plus supplementary educational
and organisational tips

31802 Materials for up to 24 workstations
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’

7
<___.-" Teacher’s manual ‘Experiments in workstations: Water purification’

With copy templates covering 24 workstations.
The equipment can be used in these experiments:

Ground water e Too much / too little water
* What happens to rain water?
e The great soil test

¢ Drilling deep into the earth

Drinking water
¢ Drinking water memory

. e game
: gr:c,)tund water s clean, if it * Do water plants manufacture
ter?
e Asmall water cycle wa .
o How water gets in and out of E)Otwh:faeFf?dr'”k'”g water get
the ground: )
a. Building a fountain / ’ ‘é‘:::stucrgates the water

b. Making a moving picture

* Where are the pipes?

What is in sewer water?
Trying to clean waste water
with a grate

Trying to clean water with
a filter bed

Tiny microbes help to clean
water

The sewage plant

What shall we do with the
dirty water?

Games with water

* Floating paper clips

* Ice lolly

e Coins in a glass

* Magnifying glass made of
water
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Primary Natural Science

kit Water supply

This kit contains an easy to set up demonstration
apparatus which allows to demonstrate the
following:

= Usage and function of a rotary pump for
pumping water around a system of pressure
pipes

= Usage and function of a main supply

= Function of an elevated tank and the principle
of linked water vessels

= Function of a water tower and its usage as a
reservoir

Included in delivery:

WASSER 2

Teacher’'s manual ------ooooevviennnns .

8231 Materials for demonstration
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Included in delivery:
Cross-sectional model of a water tap
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Primary Natural Science ‘

students kit WiNnd and weather

Children learn how to recognise, distinguish and They also learn reading and using the various

measure different weather phenomena such as weather symbols used on official weather

- temperatures forecast charts.

« cloud cover At 'Fhe same time ba‘5|c scientific Skl|‘|S like obser-
vation, documentation and evaluation as well

= wind direction and force as the use of instruments are practised and

= precipitation encouraged.

Included in delivery:

M

Wind and weather

Teacher’'s manual -----oooevviniins .

e With sheets for each workstation
including basic information on
the topic and on the organisa-
tion of workstations

e plus supplementary educational
and organisational tips

8959 Materials for up to 33 workstations
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Teacher’s manual ‘Experiments in work-
stations: Wind and weather’

With copy templates covering 33 workstations.
The equipment can be used in these experiments:

Temperature, etc.: e Observation table:
* How to read temperature Cloud cover
* Measuring temperatures
in the classroom Wind, etc.:
e Observation table: * Wind meter
Air temperature * How to read a wind meter
* Maximum-minimum e Wind speed
thermometers * Compass
* Wind direction
Rainfall, etc.: * Home-made
* What is precipitation? wind direction meter
e Learning to measure how e Observation table:
much it has rained Daily readings of wind
¢ Reading off precipitation speed and direction
e Observation table:
Precipitation Daily weather forecast
* Weather symbols
Cloud cover  Daily weather forecast
* How clouds come into e Television forecast
being * Observation table:
* Home-made water cycle Observations of the
e Various types of cloud weather

* How heavy is the
cloud cover?
e Photographing clouds
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Primary Natural Science

students kit Light and shadow

The kit offers a first approach to simple optical = Light sources past and present

henomena
P = When do shadows occur?

The following topics are covered: = Why do shadows move?

 PERIEhTSEIe TS Csl e = Construction and use of a sundial

= Objects that emit their own light = Light comes back  reflection

. o
- (SRS sl = Mirrors and mirror images

Included in delivery:

/
Teacher’s manual T

e With tips on planning lessons sheets
and student experiments

¢ Including copy templates P ; ‘

31748 Materials for 15 work groups
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Primary Natural Science

students kit Primary optics

Can light go around the corner? Are there coloured  The field of vision, the structure of the human eye
shadows? Why is it dark at night? and other secrets become comprehensible.

Light and shadow, colour and reflection are optical ~ All experiments tie in with the experiences of the

phenomenons, that fascinate children. Experiments  children. In a playful way they will find out the

will help them to understand the natural scientific laws of reflection, the composition of light and

facts behind the phenomenon. optical illusions. Playing with shadows will lead
to surprising discoveries.

Included in delivery:

Teacher’'s manual -----ooooovvviiiiiiiiinnnn

e With sheets for each workstation
including basic information on the
topic and on the organisation of
workstations

e plus supplementary educational
and organisational tips

o A el N ek ’
e Optical illusions --------- _\}m.* o 4

';f‘ 4 A

i A
AL

31749 Materials for up to 22 workstations
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Can light go around the corner?

’ With copy templates covering 22 workstations:

Light and vision Shadow

* Human eye e Shadow
* Field of vision * Shadow play

* Coloured shadows

e Day and night

e Seeing in the dark
 Optical illusions

Reflections Colours

e Strange multiplication * Colours of the rainbow
e Flame in water e Colours in the light
e Curved mirrors

* Flexible mirrors

Colours in the light

Strange multiplication

Coloured shadows

%
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Primary Natural Science

students kit Balances and

The kit provides simple seesaws, beam balances,
spring balances, dial balances and balance beam
(lever) calculating machines.

Children learn some historical and physical
aspects of scales and weighing. They also learn
= to understand the principle of a seesaw

= to assemble and use a beam balance

= to calculate with a system of measures

= a common system of measures

= to appreciate the advantages of a common
system of measures

Included in delivery:

Balances and

Teacher's manual oo o equilibrium

e With tips on planning lessons
and student experiments.

equilibrium

Some examples of experiments:

= from seesaw to balance

= beam balance

= Egyptian balance

= Roman balance

= Spring scale with calibration

= Calculator balance (equal-arm lever)

= Calculator balance (unequal-arm lever)

=
4.‘ ]

i |
5

il

31780 Materials for 15 work groups
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Primary Natural Science ‘

students kit Vehicles to build and drive

This kit contains 6 learning sets (68544) plus The precision of the individual parts allows to create
additional materials for 6 groups and a fully operable models.

HERENES TENLEL The vehicles can be set in motion using interest-
Using Fischer Technik components, it is easy to ing alternative drive systems such as spring rods,
build vehicles, apparatus and machines as an rubber bands, sails or balloons.

introduction to technology.

Included in delivery:

]

i build
Teacher’'s manual ------ooeeeeeeeeeeennnns o Vehicles to

and drive
¢ With more than

40 suggested models.

TR ”
I| ||
I

64433 Materials for 6 work groups

68544 Learning set with materials for 1 work group
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Primary Natural Science

students kit Heat

. . . Additionall :
Thermometers teaching unit : Additionally recommended

Children learn how to make a thermometer - Insulated wide neck vessel
by themselves, how to use it and how to deter- © For the supply of warm and
mine freezing and boiling points of water on © cold water as well as ice cubes
a thermometer without scale. :for the thermometer and tem-

. perature compound experi-
This way they learn the basic terminology and ; ments. .
theories of heat and thermal expansion. : Content of vessel: 1 litre
Evaporation and condensation teaching unit : RiBESD

Children learn to understand the water cycle
by finding out what happens when a liquid

is converted into a gas and that a gas can be
converted back into a liquid.

Included in delivery:

Teacher’s manual =

e With tips on planning lessons
and student experiments.

31799 Materials for 15 work groups
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 Survey of experiments:
’

Thermometers teaching unit

¢ Heating and cooling water

e Heating and cooling methylated spirits
e How does a thermometer function?

* What is a thermometer for?

e The Celsius scale

e Taking temperature measurements and reading exercises

Evaporation and condensation teaching unit
e Converting a liquid into a gas

° Water evaporates, vaporizes too

 Vaporizing liquids are cooling

e Can a gas be re-converted into a liquid?

* What happens when steam cools down?

e The water cycle

e How water particles unite
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Primary Natural Science

students kit Primary science

This kit allows two or three groups of children to = Electric current
carry out simple experiments. Teachers can also - Magnets
use it for demonstration.

The manual describes 101 experiments on the * Airand sound

following topics: = Light
= Force/Energy = Heat
= Water = Plants

Included in delivery:

Experiment description

16300 Materials for 1-3 work group or demonstration
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_.~ Survey of experiments:

Force

* What is a force?

¢ Force and counterforce

e Forces change motions

e Forces at the tug-of-war
... and 10 further experiments

Heat
* A water thermometer
* How steam ...
—is made from water
— will become water again
* How seawater can be made drinkable
... and 9 further experiments

Electricity

e Asimple electric circuit
e Lamps side by side
in parallel
e Lamps one behind
the other in series
* Good and bad conductors
... and 4 further experiments

Water

e |s water a body?

e Can water displace air?

e Can water stand inclined?
¢ Where does the water go?
... and 8 further experiments

Energy

* What is a force?

e Force and counterforce

* Forces change motions
 Forces at the tug-of-war
... and 2 further experiments

Light
e Which way does the
light take?
¢ How the light can be controlled
* An object in the light beam
¢ Can light be swallowed?
... and 10 further experiments

(ks #

Air and sound

e |s air also a body?
e Air is an elastic body
* How sound waves
can be seen
e Can the sound go round the corner?
... and 12 further experiments

Plants

e Plants need light
* When plants sweat
in the sun
e Plants improve the air
e Plants produce oxygen
... and 4 further experiments

Magnets
* Magnets have a force
e Do all materials react
on a magnet?
* When magnets encounter
e Penetrating forces
... and 5 further experiments
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Primary Natural Science

students kit ECOLabBox

The EcoLabBox allows children to carry out
45 experiments and to make water and ground
analysis directly on local sites.

The kit helps to detect and measure the most
important substances that influence our
environment.

» In a case with foam insert for transport
and storage (390x300x105mm):

German manual Pocket magnifying glass
with a magnification
Reagent set for of 2 and 4

59 experiments

Sample glasses,

filter paper, laboratory
bottles with a wide neck
and measuring beakers

Extracting liquids for
ground analysis for at least
20 pH, nitrate,

phosphate and ammo-
nium experiments

DIN A2-sized posters for
entering measuring results
and further explanatory
illustrations

Colour comparison card
for relaying measured
values

Filtering tripod for filtering
without spilling that can
be directly mounted in
the case

Included in delivery:

Manual
German manual with 80 pages,
including coloured illustrations,
tables and detailed explanations

537557

Materials for 1T work group
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students kit Gear and drive models

The models of the most important gears and
drive systems are put together in a design ideal
for educational purposes. They not only clearly
demonstrate the design and function of the
gears in the model but also allow students to de-
rive basic knowledge from the models.

The models are assembled in ready to operate
form on individual plastic bases and can be used
immediately without any additional accessories.

Differential gear train
The kit contains 11 models.

Included in delivery:

Description of function -----ooooeeenh

e With information on the
principle by which each of
the models function and on
typical technical applica-
tions for them.

Cam gear

@

Rack and pinion gear

65500 Materials for 1 work group or demonstration

135



Primary Natural Science

Age
: g-14
students kit General science

The kit was developed for schools which require The special value of the ‘General science’ kit lies
a small but complete collection of teaching in the ease of use and reliability of the equip-
materials for experiments in science. The kit can ment for the suggested experiments.

accompany basic courses in elementary schools. Teaching aims can be easily realized.

Included in delivery:

Experiment description oo

31500 Materials for 1 work group or demonstration
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> Survey of experiments:

Weather

* What makes the weather? . (N

* Recording the temperature e

e Measuring the tempera- |
ture day by day -— e T

e Clouds/Wind direction | ee—

* Recording the rainfall

Electrical circuits
e Battery and bulb

* The glass of the bulb
e Simple circuit
* The switch in the circuit
' e Series and parallel circuit
rv e Electric current generates heat

e The electromagnet

Air

e Air occupies space

e Air can displace water, water can
displace air

* Air can be contained within other
substances

* Air exerts a force

e Compression and expansion

* The force of compressed air can be used to lift an object

e The force of an air current can be used to propel an object

* Rearward discharge as a propulsive force (thrust)

¢ Interaction between over- and depressure

* Air acts as resistant force against bodies which are moving

A
SN Chemistry
e * Dissolving table salt
- % % o .
}J.f’ Kf}.;ﬁ\ o Ignlt!ng a splinter of wood
S N o Heat{ng sugar Iumps
F N ¢ Coating a nail with copper

e What role does air play for combustion?

Water Purification

* Which type of soil lets water pass through
most rapidly?

* How does ground water get clean?

¢ What does/what does not get filtered
out by the soil?

e How sewers help to keep our water
supply clean

* Why are water towers often located on
a hill?

¢ How does polluted water affect seeds and plants?

Balances and Equilibrium

* Seesaw

* From seesaw to balance

* Beam balance

e Egyptian balance

* Roman express scale

e Spring scale with calibration

¢ Calculator Balance
(equal-arm lever)

Heat

¢ Heating and cooling — water
— methylated spirits
* How does a thermometer function?
* What is a thermometer for? l I
e The Celsius scale =1
e Temperature measurements and reading
exercises 3
e Converting a liquid into a gas / \
* Evaporation/Vaporization
e Can a gas be re-converted into a liquid?
* What happens when steam cools down?
e The water cycle
* How water particles unite

Magnet and compass .
¢ The magnetic force * Magnetization of a knitting
* Some items are attracted by needle

a magnet, some are not * Knitting needle as compass
* Magnetic force exerts itself needle

through many materials ¢ How to use a hiking com-

* The poles of a magnet pass with a map
* Magnets can attract and
repel each other e o
e Constructing a compass ’.,./ @&5
e A compass needle orients ___,3?!%
itself in a north-south .

direction ==
* Afreely movable magnet e
e always orients itself in a

north-south direction Sound and tone

° A'SO the compass needle * No sound without vibration
Is a magnet  Vibrations of a tuning fork
e A compass needle can be can be made visible
pulled from the north-south * High and low tones
seeking position by e Glockenspiel
a magnet  Air produces sounds
and tones

e Sound amplification

Light and shadow

* We cannot see anything
without light

* How are shadows formed?

— by conducting surfaces
— by direct conduction

¢ Sound absorption
e String telephone

* Why does the shadow

change position? (k. o
7 @ —F

* Reflection in a mirror
and from various materials M/

Biology: Students receive practice in observing with the aid of a
magnifying glass, dissecting and preparing plants and animals.

Botany (cont.): Reaction of
plants to light and contact-
stimuli; Winding and climbing
of plants; Importance of
growth factors for plants such
as light, warmth, air, water.

Zoology: The multi- V%~
purpose container "%z
with transparent air-
permeable lid is well-
suited for use as small aquar-
ium/terrarium for a short-term
captivity and observation of
small animals (e.g. small fishes,
beetles and worms).

Human biology/Teeth:
Comparative examinations of
incisor and molar and explana-
tion of caries as a result of in-
adequate tooth care.

Botany: Swelling force of
seeds; Growth of plant roots,
stems and leaves;
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Primary Natural Science

Mini-Kit ‘Mechanics’

Mini-Kit ‘Air and water’

The kit contains a comprehensive manual and 17 different items
for multiple use e.g. a rail profile, a stand base, a car, a dynamom-
eter, pulleys, masses with hooks and scale pans.

Size of kit: 270 x 210 x 50 mm

Experiment description with 15 experiments:

e Effect of force * Double beam lever
* Measuring force ¢ Single beam lever
° Dynamometer e Steelyard

e Friction forces * Fixed pulley

* Stability * Movable pulley

e Center of gravity e Block and tackle

* Double beam balance .

Inclined plane

= R o

16100

The kit contains a comprehensive manual and more than 20 differ-

ent items for multiple use e.g. a stand base, a car, a paddle wheel,

test tubes, U-tubes, rubber stoppers, air cushion and floating discs.
Propagation of pressure in

Size of kit: 270 x 210 x 50 mm
liquids

Principle of the hydraulic jack W .
A simple water level

Principle of the suction tube
Principle of a pipette
Floating metal

Streaming water has a force
Is air a body?

Air can displace water
Compression and expansion
of gases

Principle of the

U-tube manometer

Heating and cooling of gases
Pressure in liquids

Floating water

Air against water

A water column

Effect of the low pressure f
(suction cup)

Power transmission with air

Flowing energy

Principle of repulse

Principle of an air cushion u

Experiment description
with 27 experiments:

Is water a body?

Water can displace air
Water against air

Fluid surface
Communicating vessels
Water can climb

16102
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Mini-Kit ‘Sound’ : Mini-Kit ‘Heat’

The kit contains a comprehensive manual and easy to set up The kit contains a comprehensive manual and 22 different items
equipment e.g. a sound box, a tuning fork, test tubes, sound e.g. a support rod, a burner, candles, a thermometer, a bimetallic
plates, chord stretchers, rubber rings, springsteel strip and ear strip, dye, capillary tubes, glass tubes, rubber stoppers and
hoses, with which 8 basic experiments in the field of acoustics can Erlenmeyer flasks.

be carried out. Size of kit: 270 x 210 x 50 mm

Size of kit: 270 x 210 x 50 mm

i r'd.. ;j.h e

i -_JL_--

Experiment description
with 8 experiments:

* What is sound?

Can sound waves be seen?
Sound waves exert pressure
How sound waves are
amplified

* How sound waves are
transmitted

High and low tones
Sounding air

Sounding metal plates —
the xylophone

16104

Experiment description
with 10 experiments:

* Model of a thermometer

¢ What is a thermometer for?
¢ Evaporation and
condensation

Heat radiation

Absorption of heat radiation
Heat conduction

Heat conduction in water
Deformation of metals

by heat

Variation of the volume

of gases

¢ Generation of steam by heat

16106
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Primary Natural Science

Mini-Kit ‘Optics’

Mini-Kit ‘Magnetism/Electrostatics’ \

The kit contains a comprehensive manual and 19 different items
e.g. an optical bench, a lamp with support, batteries, a slit dia-
phragm, biconvex lenses, screens and a shadow rod.

Size of kit: 270 x 210 x 50 mm

Experiment description with
15 experiments:

Expansion of light

Creation of shadow
Reflection of light
Refraction of light
Reflection on a plane mirror
Images on a plane mirror
Focus of a converging lens
(biconvex)

Images of converging lenses
Function of the eye
Function of eye glasses
Model of a camera

Model of a slide projector
Model of an

astronomic telescope
Model of a microscope

* Decomposition of the light

16110

The kit contains a detailed manual and 24 different items e.g.

a compass card, a magnetic needle with support, magnet rods,
iron filings, small cars, a set of probes, rubbing cloth, a pith ball
pendulum and a friction rod.

Size of kit: 270 x 210 x 50 mm

Experiment description with
17 experiments:

Magnetic materials \
Magnets have a force . \
Penetrating forces 1
Magnetic field lines g

When two magnets

encounter

Can a magnet float?

How a magnet

can be produced

The terrestrial magnetic field

A magnet motor e
How magnetism can be used
Electricity by friction

Forces between

two charged bodies \

Polarisation and influence

The charged balloon —— -
Model of an electroscope “
Influence at the electroscope

Electrostatic dance

16115
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Mini-Kit ‘Electricity’

A special plug-base and plug-in elements are the most essential
parts in the Mini-Kit ‘Electricity’.

Further items e.g. batteries, lamps and Bulbholders, wire, plug
leads, crocodile clips, magnetic needle and holder are also con-
tained.

Size of kit: 270 x 210 x 50 mm

Experiment description with
11 experiments:

* The set-up of an
electrical circuit
Electrical circuit with switch
Conductor and non-conductor
Conduction in liquids
Electric resistance
Heating effect
of the electric current
* Magnetic effect
of the electric current
* Electromagnet
e Serial connection
in a circuit
e Parallel connection
in a circuit
e Chemical effect
of the electric current

16120

Mini-Kit ‘Biology’ ‘

Students can carry out a number of tasks using the equipment in
this Mini-Kit.

A very important basis for a profound and successful biological
lesson is the carrying out of experiments with materials useful for
this purpose.

Even if a school is not equipped with a special science lab it needs
not refrain from this advantage.

Important learning aims:

¢ Observing with the aid of a magnifying glass

e Observing, dissecting and preparing plant parts and animals
* Preparing microscopic slides

Size of kit: 270 x 210 x 50 mm

Activity suggestions for the flower and leaf press:

e Create a herbarium

e Pressing flowers and other plant parts with one and two cotyle-
dons (seed leaves) for comparison

e I|dentifying differences in the shapes of leaves (e.g. wild flowers)

e Comparison of flower petals of peas and beans

e Classifying the petals of a plant according to their size
(e.g. comparison of a fading garden rose and wild rose)

e Comparison of the leaves of one type of plant taken from differ-
ent locations (dandelion, plantain, lady’s smock)

e Pressing different kinds of grass, ears of grains
(differentiation of species) and roots

* Demonstrating the process of progressive leaf colouring in
pressed leaves

e Demonstrating different stages of growth of germinating plants
(e.g. bean, wheat) by pressing every day or every second day a
germinating plant

With the help of the hand-held microtome it is possible to make

very thin slices when dissecting plants or cutting tissue.

16180
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Primary Natural Science

Tellurium N

The particular innovations are the use of a Fresnel
lens to produce an extra bright and
parallel light beam which illuminates the earth

Further the focussing of a light point on the globe
to demonstrate the apparent movement of the sun
between the tropics and the use of a horizon disc

globe completely. with shadow-pin figure to show the position of the

sun by the shadow fall.

The Tellurium N was designed by Prof. Dr. |. Newig, Kiel
in cooperation with Cornelsen Experimenta.

Included in delivery:

Large earth globe
(150 mm @)

The horizon disc

with shadow pin figure —‘(ﬁ;éb"

Mains plug unit

Satellite rod

S Lamp for replacement

= e, '
== ‘

Also included:
Dust cover, water-soluble felt pen, cleaning-cloth

31121
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The Fresnel lens:

A short focal length provides a directed, parallel light with the
result that a full half of the globe is illuminated and the shadow
line (day and night) corresponds with the nature.

Formerly designed Telluriums are not able to show it like this.

The three positions of the Fresnel lens:

e Day and night, seasons: The globe is fully illuminated and
the shadow line is clearly visible.

e Tropics (sun-point): The lens focuses a small light point with
a ‘hale’ on the centre of the globe. When the earth is turned
around the sun the light point moves across the equator
between the northern and southern tropic.

e Lunar phases: The moon will especially be illuminated.
When the moon is turned around the earth by hand the
lunar phases and the eclipses can clearly be demonstrated.

Horizon disc

with Shadow pin figure

« To explain the changing situations of
illumination on earth easily comprehensible.

« Can be put on the globe at any place.
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Primary Natural Science

Tellurium N

Included in delivery:

Teacher's manual oo .
With lesson elements in detail
for the following 13 topics:

e The earth as a gyroscope in space
* Day and night

* Seasons
* Day- and night lengths at various latitudes

* Hours e Daytimes
e Polar day and polar night e Lunar phases
* Tropics e Eclipses
e Tides
e Eratosthenes earth circumference
experiment

e Geostationary satellite

To demonstrate the position and move-
ment of a geostationary satellite a rod
with a ‘satellite’ on the top can be set on
the shadow pin figure of the horizon disc.
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The MOON on a
telescopic SUppOl’t rod

The moon can be moved around
the earth by hand and adjusted in
height to demonstrate lunar phas-
es and eclipses.

The date disc
and the date pointer

The earth globe is mounted on a large date pointer
which moves around the date disc when the
Tellurium arm is turned around the sun.
Corresponding to the date pointer position the
earth axis is inclined towards or away from the sun
(seasons). The dates of the summer- and winter
solstice as well as the equinoxes are especially

marked on the date disc.

. . L Telescopic pole rod
The date disc is available in different languages. (Length: 330 mm)

The large earth globe

Shadow line and other details are
clearly visible on the globe even from
a long distance.

... with telescopic rod

To demonstrate the position of the
earth with its direction of the earth
axis to a fixed point in space

(the North Star).
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Kindergarten Kits ‘

Anna and Leon experiment with water and air

Water and air - really strong stuff! discover that air and water have many characteris-
tics and are much stronger than one thinks! They
will find out for example that air can lift a body or
water can power wheels.

Children make keen and observant researchers.
They observe their environment very accurately,
make assumptions and wish to check those
assumptions on their own. The knowledge they have gained will
awaken and encourage their interest in
~ natural sciences.

L

Here they are given a set of
materials with which they can
learn all about the phenomena
surrounding water and air.

More than 30 exciting experi-
ments allow the children to

Included in delivery:

na and Leon
Manual oo o A periment with

water and air

e All the experiments are carefully
explained along with the scientific
background.

e Short stories from everyday life
involving Anna and Leon provide
an introduction to the topics.

Instruction cards -} .

e Allow children to learn from
pictures how to do the
experiments themselves.

Material cards

e With the help of the cards,
children can learn about the
resources in the boxes and
what they are called.

. R

" /

85021
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Water can transmit power

. Experiments from the manual

1 ‘Anna and Leon experiment
’ . 9
./ with water and air’:

Water can climb

Water creates force

Water can transmit power
Water knows the level
Water can squirt far
Water can drive wheels

You can see and feel air

Air can
open doors

Air can open doors

Air can carry people

Air can stick things together
Air can drive cars

Air can lift up bodies

Wind can generate power

Kindergarten Kits

Air can drive cars

Air can stick things
together
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Kindergarten Kits ‘

Anna and Leon experiment with light and sound

Light and sound - that’s interesting!

This is a set of materials with which children can The children will be interested to explore the phe-
learn all about the phenomena surrounding light nomena. The easily to understand, robust materials
and sound. in the box will help and encourage them.

They will for example experience that light is
coloured and will be amazed that sound cannot
only be heard but also seen.

Included in delivery:

Anna and Leon
rirment
Manual - ° f‘;h‘ and sound
e All the experiments are
carefully explained along with
the scientific background.

e Short stories from everyday life
involving Anna and Leon provide
an introduction to the topics.

Instruction cards -} —
¢ Allow children to learn from

pictures how to do the 3.
experiments themselves. _ e T i . = ‘

g

Material cards

e With the help of the cards,
children can learn about the
resources in the boxes and
what they are called.

85022
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Kindergarten Kits

Mirrors and magical pictures

A .
! ', Experiments from the manual

1 1

; 'Anna and Leon experiment
N -’ with light and sound”:

~ _-

High and low
tones

e Light beams travel straight ¢ Blending colours

* Light makes shade ¢ High and low tones

* Diverting light e Sounds all around

* Mirrors and magical e Vibrations create sounds
pictures ¢ Sounds can be heard and

* Behind the mirror seen

e Refraction of light e Transporting sound

* Make small things look big
e Lightis colourful
e Colours of the sky

Refraction Colours of the sky
of light
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Kindergarten Kits ‘

Anna and Leon experiment in nature and environment

On the trail of nature

The topics of nature and environment are among
the most important in pre-school life. The ‘Nature
and environment’ box contains over 30 exciting
experiments to enthuse children into thinking
about their environment.

They illustrate the interaction between plants,
animals, people and non-living aspects of nature.
Children experience that it is important to protect
the environment and that they too have the
opportunity to do so.

Included in delivery:

Anna and Leon
Manual oo @ experimentin

nature and environment

e All experiments are carefully
explained along with the scientific
background.

e Short stories from everyday life in-
volving Anna and Leon provide
an introduction to the topics.

Instruction cards -

e Allow children to learn
from pictures how to do
the experiments themselves.

Material cards

e With the help of the cards,
children can learn about the
resources in the boxes and
what they are called.

—

85023

Trips can be taken to observe nature and children
can simultaneously be given research tasks such as
collecting plants, stones or animals for subsequent
investigation. They can keep the results of this
research in their own files, take pictures of what
they find or make a collection. All the results can
be exhibited in the kindergarten.

[ ————
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Kindergarten Kits

’ (N

hS .
/ ', Experiments from the manual
\ ' ‘Anna and Leon experiment in nature and
A

7

s/t environment':

¢ Plants grow from seeds ¢ The many things beneath

 Plants grow towards our feet
the light * Wind and weather are

e Plants need a clean important
environment e Nature is a cycle

e Different plants e Different habitats for
grow differently different creatures

* Plants have different * How the ground is made
body parts * How's the weather?

e Life under our feet * How can we promote

* Animals live everywhere plants?

The ground stores our water

Plants grow towards the light
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Kindergarten Kits

Lever, pulley and magnet -
there is something moving!

This kit revolves around the forces Exciting, curricula-based experiments will enable
which children come across in their the children to explore phenomena in

daily lives. They will be surprised to discover where environment and technics. Their interest in

a lever is hidden and where a pulley turns round natural sciences will be wakened and encouraged.

forces. Especially attractive for children are the

. The experiments are fail-safe and easy to
effects of magnetic force. P y

reproduce. The robust materials are
With the materials they can detect the forces of compactly stowed in a plastic tray
lever, pulley and magnet. with lid.

Included in delivery:

mT—

Manual - oo ® Annaand Leon
riment
e All the experiments are carefully i:f: fever, pulley
explained along with the scientific and magnet
background. f

e Short stories from everyday life
involving Anna and Leon provide
an introduction to the topics.

Instruction cards -}

e Allow children to learn from
pictures how to do the
experiments themselves.

Material cards

e With the help of the cards,
children can learn about the
resources in the boxes and
what they are called.

85025

)
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Kindergarten Kits

Who is pulling me ?
Make it easier
with a pulley

$

¥

It’s your turn'! "

Experiments from the manual
‘Anna and Leon experiment with lever, pulley and magnet’:

e Everything has its weight e Up and down on the seesaw  * Who is pulling the brake? * Quite elastic!

e At equilibrium * Make it easier with a pulley * | want to stay this way! * Magnetic force

* What is heavier? e Everything is * It's your turn! * Quite strong such a magnet!
e Alever can help spinning around * Who is pulling me? e Come here, go away!

Who is pulling
the brake ?

Eahﬁ

Come here, go away!
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Kindergarten Kits

)

Anna and Leon experiment with electricity

Electricity — really fascinating!
Electricity is very important and children come up
electricity in nearly all areas of life.

Playfully the children will experience how electro-
static charging develops and which effects it can
have. The children learn how an electrical circuit is
assembled and which different connections exist.

Included in delivery:

Manual

Instruction cards

Material cards

what they are called.

o Anna and Leon
experiment

All the experiments are carefully with electricity
explained along with the scientific

background.

Short stories from everyday life
involving Anna and Leon provide
an introduction to the topics.

pemlE 00000 S

Allow children to learn from
pictures how to do the
experiments themselves.

With the help of the cards,
children can learn about the
resources in the boxes and

@ ==
=
85026

They can try which materials conduct electricity
and which materials can be used as insulators.

The children can find out how a Morse telegraph
or a simple alarm system is working.

exporimentieren
mit Elektrizitat
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Kindergarten Kits

Circuit with consumer
and switch

Electrostatic
charging

~«.__-*" Leon experiment with electricity”:

* Clingy balloons — e Circuit with consumer
electrostatic charging and switch

* Really attracting — e Allin a series —
electrostatic charging series connection

Electrostatic charging Parallel connection

Always in a circle — circuit ¢ Sending messages in Morse
with consumer with light and bell

Conductors and insulators

Parallel connection
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Supporting Equipment

Please pay attention to the indications we make for output, power, operating voltage etc. and make sure, that
the equipment is applicable. Other specifications available on request.

Power supply unit 12V/3 A

In ventilated sheet steel case, on/off-switch with control lamp and
mains cable. 4 mm coloured safety output socket terminals for DC
and AC, fi xed voltage selectable in six steps, DC output smoothed
but not stabilized, with electronic fuse protection against over-
heating and short circuit. CE-labelled.

R
R
PR R IR

. 22
Outputs: 2/4/6/8/10/12 V DC or N 9“ r—— @
AC, max. load 3 A stabilised | txpeamenta_|
Operating voltage: 230 V/50 Hz AC “f.,m'“,:,mw

Size: 140 x 130 x 210 mm
Mass: 3.5 kg

55222

Power supply unit 12V/5 A

In ventilated sheet steel case, on/off-switch with control lamp and
mains cable. 4 mm coloured safety output socket terminals for DC
and AC, fi xed voltage selectable in six steps, DC output smoothed
but not stabilized, with electronic fuse protection against over-
heating and short circuit. CE-labelled.

i i
AR, e i

PETE R TS St

Non e
Outputs: 2/4/6/8/10/12V DC or stabilised

perimenTa |
AC, max. load 5 A ACDE ﬁm—m_wung
Operating voltage: 230 V/50 Hz AC 2.12v ;54

Size: 140 x 130 x 210 mm
Mass: 4.5 kg

55262
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Supporting Equipment

Power supply unit 6 and 12 V/5 A AC

AR
AU o
Non \\:::R}\\\\\\\\w:\\\\\ &
stabilised \\\\{\\\\\\m\\\\\\\\\\\\
=3

f Commeisen
| Lot |

AC Versorgsing

gi1av: 5A

Held
o ov= 12
In ventilated steel case, on/off-switch with control lamp and mains

cable. 4 mm safety output socket terminals for AC, fixed voltage
6V and 12 V. With mains fuse protection. CE labelled.

J

Outputs: 6/12 V AC, max. load 5 A
Operating voltage: 230 V/50 Hz AC
Size: 150 x 112 x 85 mm

Mass: 2.6 kg

55224

Power supply unit 3 V

Plastic case, with mains plug
and 150 cm bifilar connection
cable.

Operating voltage:
100-240 V/50-60 Hz
Output: 3V/1 ADC

Cable with DC power plug
CE labelled

68534

Power supply units, clocked

Plastic case, with mains plug and 150 cm bifilar connection cable.

Operating voltage: 100-240 V/50-60 Hz

Output  Output voltage,

voltage clocked
68533 6V 1ADC
55217 12v 2ADC

Power supply unit, 1.5to 15V/1.5 ADC

L
AR
. \\\,\\\\\\\\;\
o S
A AR

L5
ALARRRLRAR
‘\\\\\\\\\\\

ARARRRRY
“::\'\‘L\\\\\ \\\\\'\\\\

3
P W ] ——
T | CR AT R

b v -
+ 1 Lr . =
;‘2& Netz
- 4]

@
\ o ©

In ventilated sheet steel case with rubber feet, mains connecting
cable, coloured, insulated 4 mm safety connecting sockets, on-off
switch with built-in control lamp, fused with automatic breaker,
activated either thermal or electromagnetic, all outputs galvanic
cut from mains. With ground terminal. CE-labelled.

Built-in analogue display for DC.

Output: 1.5 to 15V DC, adjustable
Ripple: 10 mV

Operating voltage: 230 V/50 Hz AC
Size: 110 x 80 x 150 mm

Mass: 2 kg

55223

Power supply unit 1to 6 V/2.5 ADC

Non

stabilised

e

o .Strom\‘“lw’u 9 !_li'u'i'ﬂ'—i F

0.6 ; 2,54

N av
L ]
1U'.. '.!\l"
" Jev
+. w.. Netz
pc

® .2
/

In ventilated steel case, on/off switch with control lamp and mains
cable. 4 mm safety output socket terminals for DC. Thermal over-
load and short circuit protection. CE labelled.

Output: 0/1/2/3/4/5/6 V DC,
max. load 2.5 A

Operating voltage:

230V/50 Hz AC

Size: 110 x 80 x 150 mm
Mass: 1.5 kg

55225
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Supporting Equipment

Digital Multimeter with Bargraph and USB

Digital Multimeter with automatic range selection, which is char-
acterized by its ease of use, modern and handy design, the ex-
tensive measurement functions and a USB interface for recording
measurement data.

Due to the high safety standard of overvoltage category CAT Ill
1000 V and a large digital display with backlight and 62-segment
bargraph, this device is best suitable for the education area.

Size: 95 x 190 x 45 mm
Mass: 400 g

e 22 mm, 3 5/6 digit LCD display (max. 5999) with backlight and
62-segment bargraph

Automatic and manual range selection

Temperature measurement using type-K probe

Continuity test and diode test

Data hold and Hz/Duty function

Min/Max value mode

Relative value function

Auto power off and low battery indication

Safety: EN 61010-1, CAT 1Il 1000 V; CE; RoHS

Accessories: holster, carrying case, test leads, Type K thermocou-
ple, 2 pcs. 1.5V batteries and manual

Voltage DC: 600 mV/6/60/600/1000 V; 100 pV; +0.5 % +4 dgt.
Voltage AC: 6/60/600/750 V; T mV; 0.8 % +10 dgt.
Frequency-range: 40 to 400 Hz

Current DC:

600/6000 uA/60/600 mA/6/10 A; 0.1 pA; £1.0 % +10 dgt.
Current AC:

600/6000 uA/60/600 mA/6/10 A; 0.1 pA; £1.5 % +5 dgt.
Frequency-range: 40 to 100 Hz

Ohm: 600 0/6/60/600 kQ/6/60 MQ; 0.1 O; +0.8 % +4 dgt.
Capacitance: 40/400 nF/4/40/200 pF; 10 pF; £3.5 % +8 dgt.
Frequency:

100/1000Hz/10/100kHz/1/20MHz; 10 mHz; +0.5 % +4 dgt.
Temperature: -20 to +1000 °C; 0.1 °C; £1.0 % +50 dgt.
Operating Voltage: 2 x 1.5 V AAA (UM-4) batteries

54986

Analogue Multimeter

Analogue Multimeter with mirror scale, point bearing moving-
coil-mechanism and central range selector switch for easy
operation. Ideal for quick measurements during lessons.

20 ranges; 75 mm mirror scale.

e Sensitivity:
20 kQ/V DC-9 kQ/V AC
e Continuity test with acoustic buzzer
e Safety: EN-61010-1;
CAT 11 600 V; CE; RoHS
e Accessories: carrying case,
test leads, batteries and manual

DCV: 3/15/60/150/600 V; £ 3.0 % FS
ACV:15/60/150/600 V; £ 4.0 % FS

DCA: 100pA/10 mA/500 mA/10 A; +3.0 % FS
ACA: 10 mA/500 mA/10 A; +4.0 % FS

Ohm: 200 Q/2/20/200 kQ)/2 MQ; + 5.0 % arc
Operating voltage: 3 x 1.5 V AAA (UM-4) batteries
Size: 110 x 175 x 45 mm

Mass: 315 g

54870

(T SR
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Digital Multimeter with Bargraph

Digital Multimeter, characterized by its ease of use, modern and
handy design and the extensive measurement functions.

Due to the high safety standard of overvoltage category CAT Ill
1000 V and a large digital display with backlight this device is very
suitable for the education area.

Size: 95 x 190 x 45 mm
Mass: 400 g

e 23 mm, 3 3/4-digit LCD display (max. 3999) with backlight and
41-segment-bargraph

Auto and manual range selection

MIN/MAX and Data-Hold

Hz/Duty function and relative value

Temperature measurement using type-K probe

Fast continuity test and diode test

Auto power off and low battery indication

Safety: EN 61010-1; CAT Il 1000 V ; CE; RoHS

Accessories: holster, carrying case, test leads, Typ-K-thermocou-
ple, temperature adapter, battery and manual

DCV: 40/400 mV/4/40/400/1000 V; 10uV; £0.5 % + 4 dgt.
ACV: 40/400 mV/4/40/400/750 V; 10 pV; £0.8 % + 6
Frequency-range: 40 to 400 Hz

DCA: 400 pA/4/40/400 mA/20 A; 0.1 pA; £1.0 % + 10 dgt.
ACA: 400 pA/4/40/400 mA/20 A; T pA; £1.5 % + 5 dgt.
Frequency-range: 40 to 200 Hz

Ohm: 400 Q/4/40/400 kQ)/4/40 MQ; 0,1 Q; £0.8 % + 4 dgt.
Capacitance: 40/400 nF/4/40/400 pF; 10 pF; £2.5 % + 8 dgt.
Frequency:

100/1000 Hz/1/10/100 kHz/1/10 MHz; 0.1 Hz; £0.5 % + 4 dgt.
Temperature: =20 to +1000 °C; 1°C; £1.0 % + 4 dgt.
Operating voltage: 9 V-Battery

54985

Mini Digital Multimeter

Portable instrument with rotary switch for the range selection of
voltage, current and resistance. All ranges overload protected.
With diode- and transistor tester.

Solid plastic housing with hinged stand, 4 mm safety sockets, a
pair of measuring cable with test prod, fine-wire fuse, K-type
temperature sensor and 9 V battery.

Size: 70 x 128 x 28 mm
Mass: 140 g

Voltage DC: 200 mV, 2/20/200/600 V; £0.5 %
Voltage AC: 200/600 V; £1.2 %

Current DC: 2/20/200 mA, 10 A; £1.2 %
Resistance: 200/2000 Q, 20/200/2000 kQ; +1.0 %
Temperature: 0 to 1000 °C; £2.5 %

Safety: IEC-1010-1; CAT 11 600 V

Battery: 9 V 6F22

54892

Supporting Equipment
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Supporting Equipment

Laser Ray Box, magnetic adhering

Consisting of five laser diodes optically adjusted mounted one
below the other to produce five parallel laser beams to demonstrate
beam optic experiments with Optical Models 47080.

A magnetic foil on the bottom of the box allows the use on a suitable
Steel Board 471621. The box is powered by the included battery hol-
der for two 1.5 V battery cells AA (cells not included) or alternatively
by the included AC adapter.

The repeated pressing of the on/off-switch allows to select the fol-
lowing beam variations: 1 beam, 3 beams with a narrow or wide
distance and 5 beams.

The laser corresponds to the German Safety Regulations acc. to DIN
58126, part 6 for laser class 2, which are allowed for the use in
schools.

Laser diodes:
Power: T mW, class Il
Wave length: 635 nm

Operating voltage: 3 V/300 mA

Power supply: 2 mignon cells (AA) 1.5V each or
AC adapter 3 V/300 mA

Size: 60 x 110 x 25 mm

47128

Quartz-iodine reflector lamp

To illuminate solar cells as repla-
cement for sunlight. Solid metal
case with reflector, retainer bra-
cket and rod for the assembly
with stand material. Including
quartz-iodine lamp and connec-
tion cable.

Consumption: max. 150 W

Voltage: 230 V/50 Hz
Size: 130 x 100 x 160 mm

47100

Additionally required:
15670 Tripod stand plate with socket and screw

Microscope

This microscope is ideally suited
for first scientific observations.

Easy handling. Integrated LED-
illumination. Lenses made of
optical glass.

Magpnification: 40x to 400x
Observation tube: monocular
eyepiece 45°-inclined
Nosepiece: triple revolving with
click stops

Objective: 4x, 10x, 40x
Ocular: 10x

Plain stage: 90 x 90 mm with
2 sample clips and 6 apertures
Power supply: 3 x R6 batteries
Size: 300 x 170 x 120 mm

89905

Tripod stand plate with socket and screw

Steel, with rubber feet, plate
thickness 10 mm

To fasten stand rods up to
13 mm dia.

Legs: 80 mm long
Mass: 800 g

15670

Stopwatch for demonstration

Colour coded push buttons for START/STOP/RESET, 2 pointers indi-
cating seconds and minutes, 20 hours spring driven movement, in
metal case on base and protected dial.

Dial divisions: 0 to 60 minutes and 1/100 minutes

Reading: 1's
Dial dia.: 210 mm

41810
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Supporting Equipment

Air stream generator

To produce a whirl free, ho-
mogenous air flow for aero-
dynamic experiments. Radial
blower in metal case with ad-
justable suction opening, long
air stream rectifier, on wooden
base with switch and mains
cable, suitable for horizontal
and vertical operation.

Max. air speed: 14 m/s
Air outlet opening:

90 x 90 mm

Height of the opening (centre)
above the table surface:
230 mm

Operating voltage:

230V, 50 Hz
Consumption: 65 W

Size: 400 x 200 x 290 mm
Mass: 5.5 kg

29010

Steel board with stand Universal circuit board

A special board of 4 mm socket terminals allows to build up vari-
ous electric and electronic circuits including potentiometers and
transistors by means of 19 mm plug-in elements. Max. 15V AC/
DC

Number of 4 mm sockets: 140
Size: 310 x 220 x 25 mm

20402

Self-propelled car

Self-Propelled car for exploring
the uniform linear motion

melled steel, scratch-proof, white surface, to write upon with chalk,
can be wiped off wet or dry, with table stand, can be mounted

For experiments with magnetic supports and suction cups. Ena-
d .
vertically and horizontally. )

Size: 900 x 600 mm

41621 43302
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