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Easy evaluation of student performance
A large variety of questions can be answered using multiple
choice, by drawing sketches or simply by typing a text

This can be done 

in class or at home!

Phywe goes e-learning
Combine the advantages of Computer Assisted Learning (CAL)
with Phywe’s excellent didactic experimental equipment to

Increase the Effectiveness of Learning!

Time-saving
Software support for experi-
mental setup, action and
evaluation�the students
need less support from
teachers.

Step-by-step experimentation ensures 
maximum effectiveness
The interTESS software guides the users through the experiments.
Detailed descriptions help the students to perform better.

Graphs can be automatically generated by entering the measured
values in predefined spread-sheets.

Teacher Tool minimizes
preparation time
All answers are prepared for
only teachers to see! 

Simply enter 

the Teacher-Password!

Experiments become
more attractive
Future kids love computers. 
interTESS helps to focus on
the experiments.

In six steps through the experiment
�Step 1:  Getting started

Choose the topic and experiment you want to work
with!

�Step 2:  Material list
helps you to specify all the equipment needed for
chosen experiment!

�Step 3:  Setup
easy-to-follow, step-by-step documentation of
experimental setup

�Step 4:  Action + Results
interTESS gives you detailed descriptions on how to
perform experiments. 
Graphs can be automatically generated by entering
the measured values in predefined data sheets

�Step 5:  Evaluation
interTESS asks questions which can be answered
by: 1. multiple choice; 2. drawing sketches; 3. typing
text. Every student can save his or her own results
and protect them with a password.

�Step 6:  Documentation
The student simply documents the work by printing
the results.�Quick and transparent grading of the
student’s performance.

Teacher Tool �Sample answers and measuring values are supplied for all questions. Entering the teacher password 
makes them available. 
�Additional information available on request helps to reduce preparation time.
�Grade your students by comparing their answers to the sample answer of interTESS.
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About TESS

System components which are perfectly matched:

Equipment Experimental literature
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About TESS

The System components

� multifunctional use � robust and safe

� simply to operate � perfectly matched to each other

� perfectly functional

The support system

The support base - the heart of the system

Excellent design, stable, versatile - an optimum on functionality
Right-angle clamp with versatile clamping options

Separated support base in experiments
near the table's edge; high stability; table
clamp not required

Support base in unseparated basic
configuration

Separated support base connected by a
lateral rod
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About TESS

The optical lamp

A single light source as light box, colour mixing lamp, lamp with stem

Optical lamp with colour mixing accessories Optics experiment on the table top (light box)

Use of the optical lamp on the optical bench
(lamp with stem)

Regulated power supply, extensively electronically protected –
appropriate for all student's experiments

The power supply
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Storage

Stackable boxes with designation of subject matter, stury
cover available on request

Storage with system

� rapid completeness control

� easy to transport

� stackable, thus low space requirements

� stury

TESS Optics OE 3

TESS Chemistry Box 1

TESS Radioactivity RE

TESS Biology Box 1
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Storage

Storage “en block” for
several working groups in
labelled trays with compart-
ments and in part with foam
insets.

As an alternative

to storage in the

TESS boxes we

offer storage on

trays.
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Literature

Brief preparation periods

Safe performance

Easy control of results

Student work sheets (S) with

� Precise statement of problem

� Complete equipment lists

� Set-up instructions

� Procedural instructions

� Prepared record tables

� Questions and drawing aid

for evaluation

� Hazard and disposal information

TESS Experimental Literature, the perfect symbiosis of

student work sheets (S) and teacher's sheets (T)
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Literature

up-to-date contents

didactic, practice-appropriate set-up

rapid conveyance of subject matter

� Teacher's sheets (L) with Statement of learn-

ing objectives and theoretical fundamentals

� Instructions on set-up and procedure

� Measuring results and diagrams

� Answers to the questions on the student

worksheets

� Hazard and disposal information

Teacher’s sheets (T) with



Four thousand years ago in

Egypt the craftsmen pulled

their statues from one place to

another with humankind's

oldest vehicle, the sled.

They poured water in front of

the runners as an aid to reduce the sliding friction and to cool

the wooden runners.

The Assyrians indeed transported their loads on sleds, but they

facilitated the pulling by placing rounded timbers in front of the

sleds. The sleds rolled along on these rounded timbers (rollers).
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Mechanics

List of topics (65 experiments)

1 Physical quantities and characteristics
1.1 * Measurement of length
1.2 * Measurement of time
1.3 * Determination of the mass of solid and liquid bodies
1.4 Determination of the volume of regular and irregular bodies
1.5 * Determination of the density of solids
1.6 * Determination of the density of liquids
1.7 Determination of the density of air

2 Forces
2.1 * Measurement of forces
2.2 * Force and reaction
2.3 * Weight
2.4 * Hook's Law
2.5 Bending of a leaf spring
2.6 Calibration of a dynamometer
2.7 * Forces aligned in the same and opposite directions
2.8 * Combination of force; parallelogram of force
2.9 Resolution of forces on an inclined plane
2.10 * Forces on a pulley mounting
2.11 * Finding the center of gravity
2.12 Stability
2.13 * Reactive forces for an unloaded beam
2.14 * Reactive forces for a loaded beam
2.15 Restoring force on a displaced pendulum
2.16 Friction
2.17 Coefficient of friction

3 Elementary Machines
3.1 * Beam balance
3.2 * Double-sided lever
3.3 * One-sided lever
3.4 * Force and displacement on a fixed pulley
3.5 * Force and displacement on a free pulley
3.6 * Block and tackle formed from a free and a fixed pulley
3.7 Block and tackle with four pulleys
3.8 Force and displacement on a step wheel
3.9 Gear mechanisms and belt drives
3.10 Work on an inclined plane
3.11 * Potential energy and tensile energy
3.12 Power

4 Liquids and gases
4.1 Joined vessels
4.2 Hydrostatic pressure
4.3 Buoyancy and floating
4.4 Archimede's Principle
4.5 * Finding the density of solid bodies by measuring the buoyancy
4.6 * Finding the density of liquids using a densimeter
4.7 Finding the density of immiscible liquids
4.8 Capillary action
4.9 Boyle's Law
4.10 Pumps and siphons

5 Oscillations
5.1 * Helical spring pendulum
5.2 * Simple pendulum (mathematical pendulum)
5.3 Oscillations on a leaf spring
5.4 * Damping
5.5 * Forced oscillation and resonance
5.6 Displacement-time recording
5.7 * Compound pendulum (physical pendulum)
5.8 * Coupled pendulum systems

6 Linear motion
6.1 Uniform motion in a straight line
6.2 Comparision of uniform and non-uniform motion
6.3 Instantaneous and average speed
6.4 Laws of uniform motion in a straight line
6.5 Laws of motion with uniform acceleration
6.6 Potential and kinetic energy
6.7 Free fall
6.8 Newton's Law:

Acceleration as a function of force
6.9 Newton's Law:

Acceleration as a function of mass
6.10 Impulse
6.11 Elastic collision

TESS Mechanics ME 1



The equipment system for mechanics consists of 3 equipment sets which
complement each other. The equipment of the ME 3 set fits in a foam inset
in the storage box for TESS Mechanics ME 2.

TESS Mechanics ME 1 13271.88
TESS Mechanics ME 2 13272.88
TESS Mechanics ME 2 13273.88
interTESS Software, CD-ROM 01000.00

1. The experiments marked with a * can be performed with the basic equip-
ment set ME 1.

2. All the experiments in Sections 1 - 5 can be performed with ME1 and the
supplementary set ME 2.

3. To perform the experiments in Section 6, "Linear Motion", the set ME 3 is
required in addition to ME 1 and ME 2.

See page 38 for a comprehensive overview of the required accessories and
consumables.

Student Experiments in Mechanics 1-5 01158.02
contains all experiments in Sections 1-5

Student Experiments in Mechanics 6 01159.02
contains all the experiments in Section 6
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Mechanics

Equipment

Experimental literature

Fixed pulley

STUDENT EXPERIMENTS

PHYSICS

Mechanics 6

01
15

9.
02

STUDENT EXPERIMENTS

PHYSICS

Mechanics 1-5

01
15

8.
02

TESS Mechanics ME 2 and TESS Mechanics ME 3
in their common storage box

Pumps and siphons

Laws of motion with uniform acceleration
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Heat

1 Thermal equilibrium and temperature measurement
1.1 * Heat sensitivity of the skin
1.2 * Thermal equilibrium
1.3 Calibration of a thermometer (thermometer model)
1.4 Temperature measurement with a thermocouple

2 Thermal expansion
2.1 * Expansion of liquids and gases
2.2 * Expansion coefficient of liquids
2.3 * Expansion of air at constant pressure
2.4 * Expansion of air at constant volume
2.5 Linear Expansion of metals
2.6 Bimetallic principle

3 Heat transfer
3.1 Thermal conduction of solid bodies
3.2 Thermal conduction coefficient of metals
3.3 * Thermal convection in liquids and gases
3.4 Thermal conduction in liquids
3.5 Absorption of thermal radiation
3.6 * Thermal insulation

4 Thermal Energy
4.1 * Heating different quantities of water
4.2 * Heating various liquids
4.3 Specific heat capacity of solid bodies
4.4 * Temperature of mixed liquids
4.5 * Heat capacity of the calorimeter
4.6 Specific heat capacity of solid bodies
4.7 Calorimetric temperature measurement
4.8 Conversion of mechanical energy into thermal energy

5 Change of state
5.1 * Volume change during melting of ice
5.2 Melting and freezing curves of Sodium Thiosulfate
5.3 * Latent heat of fusion of ice
5.4 * Heat of vaporisation of water
5.5 * Heat of condensation of water
5.6. Distillation
5.7 * Evaporation

6 Solutions
6.1 * Heat of solution
6.2 * Freezing point depression (cold mixture)
6.3 * Boiloing point elevation

List of topics (34 experiments)

The equipment system for heat consists of two sets of equipment which
complement each other.

TESS Heat WE 1 13274.88
TESS Heat WE 2 13275.88
interTESS Software, CD-ROM 01000.00

1. The experiments marked with * can be carried out with the basic set
WE 1.

2. All heat experiments can be performed with WE 1 and with the supple-
mentary set WE 2.

See pages 38/39 for a comprehensive ordering overview with the required
accessories and consumables.

Equipment

In ancient times thermometers

were still unknown, however

there were already devices that

functioned in a similar manner.

One such device was invented

by the Greek Philon of Byzanti-

um (about 230 BC). He used a hollow, air-filled lead sphere with a

connected tube. The free end of this tube was immersed in water.

If, for example, the sun shone on the sphere, the temperature of

the enclosed air rose. The consequence was that air escaped from

the sphere and bubbles rose. 

With sinking temperature the volume of the air in the sphere

decreased, and a corresponding quantity of water entered the

sphere.

TESS Heat WE 1
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Heat

Student Experiments Heat 01160.02

STUDENT EXPERIMENTS

PHYSICS

Heat

01
16

0.
02

Experimental literature

TESS Heat WE 2

Specific heat capacity of solid bodies Expansion of air (gas laws)

Linear expansion of metals



All the Greek philosophers had

different conceptions of how

the process of sight could be

explained.

Pythagoras (ca. 570 - 480 BC)

was of the opinion that the

eyes transmitted hot rays that were then forced back by cold

bodies. Hipparchus (about 190 - 120 BC) compared the visual

rays of eyes with hands which felt objects and thus made them

visible.

Ptolemy (160 - 100 AD) thought that two beams, visual beams

and light beams worked together and that one could see in this

manner.
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Optics

1 Propagation of light
1.1 * Rectilinear propagation of light
1.2 * Transparent and opaque objects
1.3 * Shadows (umbra and penumbra)
1.4 * Solar and lunar eclipses (with the light box)
1.5 Day and night
1.6 The seasons
1.7 The phases of the moon
1.8 Solar and lunar eclipses (with the earth-moon model)
1.9 The pin-hole camera
1.10 Luminous intensity (photometer)
1.11 Density of light (inverse square law)

2 Mirrors
2.1 * Reflection of light
2.2 * Reflection by a plane mirror
2.3 * Images in a plane mirror
2.4 * Reflection by a concave mirror
2.5 * Image construction for a concave mirror
2.6 * Reflection by a convex mirror
2.7 * Image construction for a convex mirror
2.8 Projected image with a concave mirror
2.9 Law of imagery for a concave mirror
2.10 Determining the magnification of a concave mirror
2.11 Images in a convex mirror

3 Refraction
3.1 * Refraction at the air-glass boundary
3.2 * Determining the refractive index of glass (Law of Refraction)
3.3 * Refraction at the air-water boundary
3.4 * Refraction at the boundary between two liquids
3.5 * Refraction at the glass-air boundary
3.6 * Total reflection and the critical angle
3.7 * Passage of light through a planoparallel glass plate
3.8 * Refraction at a prism
3.9 * Refracting prisms
3.10 * Reversing prisms

4 Lenses
4.1 * Light path and focal length of a convex lens
4.2 * Image construction for a convex lens
4.3 * Light path and focal length of a concave lens

4.4 * Image construction for a concave lens
4.5 * Light path of lens combinations
4.6 * Focal length of lens combinations
4.7 * Spherical aberration
4.8 * Chromatic aberration
4.9 Image obtained with a convex lens
4.10 Determining the focal length of a convex lens
4.11 Law of imagery for a convex lens
4.12 Determining the magnification of a concave lens
4.13 Image obtained with a concave lens
4.14 Pincushion and barrel distortion

5 Colours
5.1 * Colour dispersion with a prism
5.2 * Reunification of spectral colours
5.3 ** Complementary colours
5.4 ** Additive colour mixing
5.5 ** Subtractive colour mixing
5.6 * Colours of objects

6 The human eye
6.1 * Functioning of the human eye (normal vision)
6.2 * Short-sightedness and its correction
6.3 * Long-sightedness and its correction
6.4 * Defective accomodation in old age and its correction
6.5 * Optical illusions

7 Optical equipment
7.1 The magnifying glass
7.2 The structure of a microscope
7.3 Determining the magnification of a microscope
7.4 The astronomical telescope
7.5 The Galilean telescope
7.6 Determining the magnification of a telescope
7.7 The camera
7.8 The depth of focus of a camera
7.9 The slide projector

8 Optical wave theory
8.1 Diffraction at a grid
8.2 Determination of the wavelength by grid diffraction
8.3 Polarisation with filters
8.4 Rotation of the polarisation plane with a sugar solution

List of topics (70 experiments)

TESS Optics OE 1 and Colour Mixing
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Optics

The equipment system for optics consists of two complimentary sets of
equipment and a "Colour Mixing" supplement . There is room for the equip-
ment of the "Colour Mixing" Set in a foam inset in the TESS Optics OE 1
storage box.

TESS Optics OE 1• 13276.88
or variant TESS Optics OE 1 var. 13276.77
TESS Optics Colour Mixing 13250.77
TESS Optics OE 2 13277.88
interTESS Software, CD-ROM 01000.00

1. The experiments marked with * can be performed with the OE 1 Basic
Equipment Set (experiments with the light box).

2. To perform the experiments on chromatics marked with ** , the "Colour
Mixing" supplement to OE 1 is additionally required.

3. All optics experiments  can be performed with the OE 1, the Colour Mixing
and the OE 2 supplementary sets.

See page 39 for a comprehensive ordering overview with the required
accessories and consumables.

• TESS Optics OE1 (13276.88) contains normally the light box 
halogen 12V/20W (09801.00) with 4 mm plug.
Recommended power supply: 0…12 V–, 6 V�, 12 V� 13505.93

Alternatively to TESS Optics OE 1:
TESS Optics OE1 var. 13276.77
This variant contains the light box halogen 12V/20W 
with 2.1 mm socket for small power supplies (09801.01).
Recommended power supply: Power supply 12V/2A  12151.99

Student Experiments Optics 01164.02

STUDENT EXPERIMENTS

PHYSICS

Optics

01
16

4.
02

Equipment

Experimental literature

TESS Optics OE 2

Beam path and focal length of a collective lens

Experiments with the Earth-Moon Model

Light box halogen 12V/20W with 2.1 mm
socket for small power supplies (09801.01)

Light box halogen with 4 mm plug 09801.00)
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Wave optics

In 1678 Christian Huygens

submitted his "Traité de la

Lumière", in which he assumed

a completely different model

concept of light, to the Paris

Academy of Science.

He assumed that all of space, even the vacuum, was filled with a

particular substance termed ether. The light source itself did not

emit any particles; on the contrary, it only imparted impulses on

the closest ether particles, which transmitted the impulses in all

spatial directions.

According to this hypothesis, every light source emits a spherical

wave.

1 Interference
1.1 Experiment using a Fresnel double mirror
1.2 Experiment using a Fresnel biprism
1.3 Young's double slit experiment
1.4 Newton's Rings

2 Diffraction from unidimensional objects
2.1 Diffraction from an edge
2.2 Diffraction from a slit
2.3 Diffraction from a narrow obstacle (plate) Babinet's Principle
2.4 Diffraction from a double slit
2.5 Diffraction from multiple slits
2.6 Diffraction from a grating
2.7 Using diffraction from a grating to determine wavelength
2.8 Coherency Requirement

3 Diffraction from two-dimensional objects
3.1 Diffraction from a crossed grating
3.2 Diffraction from circular apertures
3.3 Diffraction from a system of circular apertures of equal size

4 Resolving power
4.1 Resolving power of optical devices
4.2 Resolving power of the microscope
4.3 Spectral resolving power of a grating

5 Qualitative experiments on polarization
5.1 Polarization by filters
5.2 Polarization by stress birefringence (Photoelasticity)
5.3 Chromatic polarization
5.4 Polarization by reflection
5.5 Polarization by refraction
5.6 Polarization by dispersion

6 Quantitative experiments on polarization
6.1 Malus' Law
6.2 Birefringence in calcite
6.3 Brewster's Law
6.4 Rotation of the polarization plane in sugar solution
6.5 Elliptic and circular polarization

List of topics (29 experiments)

To perform the wave optics experiments, all three TESS optics boxes and the
Colour Mixing Set are required.

TESS optics OE 1 13276.88
or variant TESS Optics OE 1 var. (see page 15) 13276.77
TESS optics Colour Mixing 13250.77
TESS optics OE 2 13277.88
TESS optics OE 3 13280.88

See page 39 for a comprehensive ordering overview with the required
accessories and consumables.

Equipment

TESS Optics OE 3
and special parts

TESS Optics OE 1 and Colour Mixing

TESS Optics OE 2
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Wave optics

Student Experiments Wave optics 01167.02

STUDENT EXPERIMENTS

PHYSICS

Wave optics

01
16

7.
02

Experimental literature

Observation of Fraunhofer diffraction patterns

Polarisation by reflection (Brewster’s law)

Light box halogen with 4 mm plug 09801.00)

Light box halogen 12V/20W with 2.1 mm
socket for small power supplies (09801.01)
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Electricity/Electronics

In earlier times a relay was

understood to be the station

on which post coaches chan-

ged their horses. The relay in

its current sense was first

invented when people already

travelled by train. The English physicist Charles Wheatstone

(1802 - 1975) developed the following switching device. When the

train left station 1, a switching device, which functioned with a

nominal power supply,  was activated at station 2. This switching

device closed a circuit, the "bell circuit" proper, which triggered

the bell signal.

1 The electrical circuit
1.1 * The simple electrical circuit
1.2 * Measurement of voltage - nominal voltage, operating voltage
1.3 * Measurement of current
1.4 * Conducting and non-conducting materials
1.5 * Polarity reversal and alternating polarity
1.6 * AND and OR switch
1.7 * Parallel and series connection of power sources
1.8 * The melting fuse
1.9 * The bimetallic switch

2 The electrical resistance
2.1 * Resistance in a circuit
2.2 * Ohm's law
2.3 * Current and resistance in a parallel connection
2.4 * Current and resistance in a series connection
2.5 * Voltage in a series connection
2.6 * The dependence of the resistance of a wire on its length and

cross-sectional area
2.7 * The dependence of the resistance of a wire on its material and

the temperature
2.8 * The resistivity of wires
2.9 * The potentiometer
2.10 * Inner resistance of voltage sources

3 Electric power and work
3.1 * Power and work of an electric current
3.2 The conversion of electrical energy to thermal energy
3.3 The conversion of electrical energy to mechanical energy

4 Electro-chemistry
4.1 Conductivity of electrolytes
4.2 Voltage, current and resistance electrolysis
4.3 Electrolysis
4.4 Galvanization
4.5 Galvanic cells
4.6 The lead-acid accumulator

5 The capacitor
5.1 * The capacitor in a direct current circuit – charge storage

5.2 * Charging and discharging processes of a capacitor
5.3 * The capacitor in an alternating current circuit

6 Electromagnetism
6.1 The magnetic effect of an electric current on a straight

conductor
6.2 A coil as an electromagnet
6.3 The electric bell
6.4 Electromagnetic relays
6.5 Relays
6.6 Twilight switches
6.7 The galvanometer

7 The electric motor
7.1 The current conductor in a magnetic field
7.2 Permanent magnet motor
7.3 Shunt and series motors with wound armatures

8 Electromagnetic Induction
8.1 Producing an induced voltage
8.2 Electromagnetic induction
8.3 The AC generator

9 The transformer
9.1 Voltage transformation
9.2 Current transformation

10 Self-inductive effects of a coil
10.1 The current delay effect of a coil in a DC circuit
10.2 Verification of the self-inductive effect of a coil in a DC circuit

when it is switched off
10.3 The coil in an AC circuit - the choke

11 Sensors
11.1 The NTC resistor
11.2 The PTC resistor
11.3 * The Light-Dependent-Resistor (LDR)

12 Diodes and their application
12.1 * The diode as an electrical valve
12.2 * The diode as a rectifier

List of topics (69 experiments)

TESS Electricity/Electronics EEP1 with EEP 2
in their common storage box
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Electricity/Electronics

The equipment system for Electricity/Electronics consists of two complimen-
tary sets of equipment. 

TESS Electricity /Electronics EEP 1 13281.88
TESS Electricity /Electronics EEP 2 13282.88

1. The experiments marked with * can be performed with the EEP 1 Basic
Equipment Set.

2. All Electricity/Electronics experiments  can be performed with the EEP 1
and the EEP 2 Supplementary sets.

See pages 39/40 for a comprehensive ordering overview with the required
accessories and consumables. Student Experiments Electricity /Electronics 01169.02

STUDENT EXPERIMENTS

PHYSICS

Electricity/Electronics

01
16

1.
02

Equipment

Experimental literature

12.3 * Characteristics of a silicon diode
12.4 The bridge rectifier
12.5 The filter network
12.6 * Characteristics of a zener diode in the conducting and blocking

directions
12.7 * The Z-diode as a voltage stabiliser
12.8 The light emitting diode
12.9 The photodiode
12.10 The solar cell

13 The transistor
13.1 * Structure and circuits of NPN and PNP transistors
13.2 * The transistor as a switch
13.3 * Transistor timing control
13.4 Light dependent control of the transistor
13.5 * The transistor as voltage amplifier
13.6 * Input, base current and output characteristics of the transistor
13.7 * Setting the operating point of a transistor
13.8 Temperature control of transistors
13.9 * Undamped electromagnetic oscillation

Light intensity dependent switch

Transistor timing control
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Equipment

The new Electric/Electronic

Building Block System from

Phywe combines all the

advantages of a modern

teaching system in only one

set. Parallel to the student's

building blocks, we  also offer

a 100% comparable, magnetic demonstration building block set

which only differs in size. These demonstration building blocks

adhere magnetically and can be fastened to all corresponding

blackboards. Due to the interlocking system of these building

blocks, a 100% contact assurance is guaranteed. The corrosion-

free gold contacts also insure the contact stability for the next

decades. Since our new Building Block System combines so

many benefits all in one, we have also applied for patent.

1 Electric Circuits
1.1 The simple circuit
1.2 Measurement of voltage
1.3 Measurement of current
1.4 Conductors and non-conductors
1.5 Changeover switches and alternate switches
1.6 Parallel and series connection of voltage sources
1.7 The safety fuse
1.8 The bimetallic switch

2 Electrical Resistance
2.1 Ohm’s Law
2.2 The resistance of wires – dependence on length and cross-section
2.3 The resistance of wires – dependence on material and temperature
2.4 The resistivity of wires
2.5 Current and resistance in a parallel connection
2.6 Current and resistance in a series  connection
2.7 Voltage in a series connection
2.8 The potentiometer
2.9 The internal resistance of a voltage source

3 Electric Power and Work
3.1 The Power and work of electric current

4 Capacitors
4.1 Capacitors in direct current circuits
4.2 The charging and discharging of a capacitor
4.3 Capacitors in alternating current circuits

5 Diodes, Part 1
5.1 The diode as electrical valve
5.2 The diode as rectifier
5.3 The characteristic curve of a silicon diode
5.4 Properties of solar cells – the dependence on the illuminating

intensity
5.5 The characteristic current-voltage curves of a solar cell

6 Transistors, Part 1
6.1 The npn transistor
6.2 The transistor as direct current amplifier
6.3 The characteristic current-voltage curves of a transistor
6.4 The transistor as a switch
6.5 The transistor as a time-delay switch

List of topics Set 1 (31 experiments)

TESS building block system Set 1

Electric/Electronic building block system

The student electrics/electronics system consists of equipment sets that can
be put together on any flat surface and which supplement each other.

Student building block system Set 1 05600.88
interTESS Software, CD-ROM 01000.00

A detailed order overview with the necessary accessories and working
materials is given on page 40.
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Student Experiments Electrics/Electronics SB 1 01002.02

Experimental literature

Electric/Electronic building block system

The transistor as a switch

“... and in addition, the matching

100% comparable demonstration

system for teachers.” (09400.88)

Introductory electrics experiments

Introductory electrics experiments
Building blocks with jacks can be used initially as an introduction to the
system, these are then connected with leads.
The building blocks are the same size as the demo-experiments building
blocks.

Battery box with jacks, DB 09390.05
Lamp socket E10 with jacks, DB 09390.04
Lever switch with jacks, DB 09390.01
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7 Transformation of energy
7.1 The transformation of electrical energy into heat energy
7.2 The transform. of electrical energy into mechanical energy

8 Electrochemistry
8.1 The conductivity of electrolytes
8.2 Voltage and current strength in conductive processes in liquids
8.3 Electrolysis
8.4 Galvanization
8.5 Galvanic cells
8.6 The lead accumulator

9 Electromagnetism
9.1 The magnetic effect of a current-

carrying conductor
9.2 Lorentz force: A current-carrying conductor in a mag. field
9.3 The electric bell
9.4 A model of an electromagnetic relay
9.5 Controlling with a relay
9.6 The twilight switch
9.7 The galvanometer

10 Electric motors
10.1 The permanent magnet motor
10.2 The main circuit motor
10.3 The shunt motor

11 Induction
11.1 Induction voltage with a permanent magnet
11.2 Induction voltage with an electromagnet
11.3 The alternating current generator

12 Transformers
12.1 Voltage transformation
12.2 Current transformation

13 Self-induction
13.1 Self-induction on switching on
13.2 Self-induction on switching off
13.3 Coils in alternating current circuits

14 Safe working with electrical energy
14.1 Earthing of the power supply line
14.2 The protective conductor system
14.3 The protective break transformer

15 Sensors
15.1 The NTC resistor
15.2 The PTC resistor
15.3 The light dependent resistor (LDR)

16 Diodes, Part 2
16.1 The characteristic curve of a Z-diode
16.2 The Z-diode as voltage stabilizer
16.3 The light emitting diode
16.4 The photo diode
16.5 The bridge rectifier
16.6 The filter network

17 Transistors, Part 2
17.1 Voltage amplification of a transistor
17.2 Stabilization of the operating point
17.3 Transistor control with light
17.4 Temperature control of a transistor
17.5 Undamped electromagnetic oscillations

List of topics Set 2 (43 experiments)

Set 1 and Set 2 can both be stored in a wooden box, to save space and

allow a good overall view. The clear arrangement of all necessary articles

can be simply placed on the table for student experiments.

Set 1 and Set 2 
in the same storage box

Electric/Electronic building block system

TESS building block system Set 2
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Student Experiments Electrics/Electronics SB 2 01004.02

Equipment

Experimental literature

To perform Set 2 experiments, Set 1 is also required.

Student building block system Set 2 05601.88
Student building block system Set 1 + Set 2 in a box 05602.88
interTESS Software, CD-ROM 01000.00

A detailed order overview with the necessary accessories and working
materials is given on page 40.

The shunt motor

“... and in addition, the matching

100% comparable demonstration

system for teachers.” (09401.88)

The twilight switch

Electric/Electronic building block system
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Electrostatics

As early as 250 years ago the

Physicist Dalibard in France at-

tempted to prove that light-

ning and sparks were "of a si-

milar nature" To do this,

Dalibard had a 12 m long iron

rod erected in a village near Paris. The rod was insulated from

the earth. This rod was to be approached with an earthed iron

wire during the next thunder storm. He hoped that a spark would

jump from the insulated rod to the earthed wire in the instant of

the lightning flash.

1 Contact electricity
1.1 Demonstration of the type of charge on rubbed rods
1.2 Demonstration of the type of charge on films and plates

2 Electrical power effects
2.1 Forces between charged bodies
2.2 A model of an electroscope
2.3 The functioning of an electroscope

3 Electrical Induction
3.1 Electrostatic induction with conductors and non-conductors
3.2 The effect of a force of electrostatic induction

(Reflection charge)
3.3 Electrostatic induction with an electroscope

4 Storing charge
4.1 A conductor as a capacitor
4.2 Charge distribution on the Faraday-beaker
4.3 Storing of positive and negative charges
4.4 Charge transport with a pendulum

5 Insulators and conductors
5.1 The mobility of charges in insulators and conductors
5.2 Testing conductivity with an electroscope
5.3 Discharging by ionization
5.4 Discharging at points

List of topics (16 experiments)

The equipment system for electrostatics consists of one equipment set with
which all the experiments on electrostatics can be performed.

TESS Electrostatics EST 13240.77

See page 40 for a comprehensive ordering overview with the required
accessories and consumables.

Student Experiments Electrostatics 01163.02

STUDENT EXPERIMENTS

PHYSICS

Elektrostatics

01
16

3.
02

Equipment

Experimental literature

Electrostatics Equipment Set
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Electrostatics

Forces between charged bodies

Electrostatic induction on an electroscope
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Magnetism

In ancient times it had already

been discovered that there are

ores which have the capability

of attracting iron. Such ores

were found in Magnesia, a city

in Asia Minor.

Therefore, these ores were named magnets and their attractive

force magnetism.

1 Magnetic Interaction
1.1 Magnetic and non-magnetic substances
1.2 Magnetic poles and polarity
1.3 Magnetic attraction (distant effect)

2 Magnetic Induction
2.1 Magnetisation and de-magnetisation
2.2 Breaking down magnets (elementary magnets)
2.3 Combining magnets

3 Magnetic fields
3.1 Representation of the field lines of a bar magnet
3.2 Direction of the field lines of a bar magnet
3.3 Pattern produced by the field lines from two like poles
3.4 Pattern produced by the field lines from two unlike poles
3.5 The Earth's magnetic field

List of topics (11 experiments)

The equipment system for magnetism consists of one equipment set with
which all experiments on magnetism can be conducted.

TESS Magnetism MAG 13230.77

See page 41 for a comprehensive ordering overview with the required
accessories and consumables.

Student Experiments Magnetism 01162.02

STUDENT EXPERIMENTS

PHYSICS

Magnetism

01
16

2.
02

Equipment

Experimental literature

Magnetism Equipment Set
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Magnetism

Visualisation of 3-dimensional magnetic fields with the Magnetic Field Sensor 06309.00

The magnetic field of the earth
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Radioactivity

The first instance of radio-

activity was observed by the

French physicist Henry Bec-

querel in 1896 subsequent to

the discovery of x-rays when

he tested a number of fluor-

escent substances to see whether they were capable of sending

penetrating rays through paper and similar materials, in a

manner similar to x-rays.

1 Examination of naturally occurring radioactive substances
1.1 The background effect
1.2 Random variations in the count rates
1.3 Examination of rock samples
1.4 Examination of salts
1.5 Radioactive minerals as sources of different types of radiation
1.6 An incandescent mantle as a source of various types of radiation

2 Types of radiation and their characteristics
2.1 The influence of distance on the intensity of radiation
2.2 Range and shielding of alpha radiation
2.3 Shielding from beta radiation
2.4 The distance law for beta and gamma radiation
2.5 The deflection of beta radiation in a magnetic field
2.6 The behaviour of gamma radiation in a magnetic field
2.7 The change in the intensity of radiation with time
2.8 The back-scattering of beta radiation

3 TechnicaI applications of radioactive rays
3.1 Filling control
3.2 Determination of layer thickness

List of topics (16 experiments)

The Radioactivity equipment system consists of one set of equipment with
which all experiments can be performed.

TESS Radioactivity RE 13260.88

See page 41 for a comprehensive ordering overview with the required
accessories and consumables.

Student Experiments Radioactivity 01155.02

STUDENT EXPERIMENTS

PHYSICS

Radioactivity

01
15

5.
02

47 11
S

N

�

�

�

Equipment

Experimental literature

TESS Radioactivity RE
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Radioactivity

Deflection of radioactive particles in a magnetic field

Determination of a filling height Experimental example with perpendicular counting tube mounting
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Chemistry

The word “chemistry” is prob-

ably derived  from the Greek

word “chymeia” or “chemeia”

which is etymologically related

to “chyma” (= metal casting).

In Arabic the article “al” was

added thus leading to “al-kimiya”. In the Middle Ages the Latin

expression “alchimia” was used. With the beginning of modern

times the word “chemistry” finally arose.

1 Properties of matter
1.1 Hardness, colour, magnetisability, water solubility
1.2 Combustibility, melting point
1.3 Boiling point

2 Mixtures and mixture separation
2.1 Sublimation
2.2 Properties of mixtures
2.3 Liquid mixtures
2.4 Elutriation
2.5 Evaporation
2.6 Filtration, magnetic separation
2.7 Crystallisation
2.8 Separation
2.9 Extraction
2.10 Chromatography

3 Chemical reactions
3.1 Test for oxygen
3.2 Test for hydrogen
3.3 Test for carbon dioxide
3.4 Test for different salts (flame coloration)

4 Air and other gases
4.1 Oxidation of metals
4.2 Factors determining the reaction behaviour of metals
4.3 Oxygen, causative agent of oxidation
4.4 The importance of air for combustion processes
4.5 Air, a mixture
4.6 Properties of oxygen
4.7 Carbon dioxide, preparation and properties
4.8 Model of a fire extinguisher
4.9 Construction and function of a Bunsen burner
4.10 The candle's flame
4.11 Rusting - “slow combustion”
4.12 Reduction of silver oxide
4.13 Reduction of copper oxide
4.14 Reduction of lead oxide

5 Water - components of water and water purification
5.1 Water content of natural substances
5.2 Dissolved components in different waters
5.3 Solubility of salts in water - comparison with the solubility of

gases in water
5.4 Water treatment in sewage treatment plants
5.5 Hardness of water

5.6 Test for water
5.7 Water, an oxide
5.8 Degradation of water by reducing agents
5.9 Dissolution processes in liquids
5.10 Dissolution of salts
5.11 Crystallisation

6 Acids
6.1 General safety precautions to be taken when handling acids
6.2 Hazardousness of concentrated sulphuric acid
6.3 Vegetable pigments serving as indicators
6.4 The effects of acids on indicators
6.5 The effects of acids on metals
6.6 Acid strength
6.7 Preparation and properties of hydrochloric acid
6.8 PVC – a potential hydrochloric acid former
6.9 Preparation and properties of carbonic acid
6.10 Sulphurous acid – environmental hazards due to the combustion

of fossil fuels
6.11 Brönsted acids: a comparison of the acidity of an aqueous and an

acetonic citric acid solutions
6.12 Safety precautions to be taken when handling alkalis
6.13 Alkalis – constituents of household detergents
6.14 Preparation and properties of a lime water/magnesium hydroxide

solution
6.15 Preparation and properties of caustic soda solution
6.16 Reaction of alkalis with aluminium - alkali strength

7 Salts
7.1 Salt formation due to a reaction of acids with alkalis
7.2 Salt formation due to a reaction of acids with metal oxides
7.3 Salt formation on the basis of the chemical elements
7.4 Salt formation due to a precipitation reaction
7.5 Hydrolysis of salts
7.6 Polar and non-polar substances
7.7 Behaviour of salts with regard to solvents of different polarities

8 Corrosion, building materials, fertilizers, glass manufacture
8.1 Corrosion
8.2 Rust removal and rust conversion
8.3 Corrosion protection by galvanisation
8.4 Production of gypsum plaster
8.5 Processing of gypsum
8.6 Gypsum moulds
8.7 Processing of cement
8.8 Gas concrete

List of topics (111 experiments)

TESS Chemistry Box 1
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Chemistry

The chemistry equipment system consists of 2 interdependent equipment
sets which are required to perform the experiments.

TESS Chemistry Box 1 "Glass Equipment" 13299.88
TESS Chemistry Box 2 "Support Material and Equipment" 13298.88

See pages 41/42 for a comprehensive ordering overview with the required
accessories and consumables.

Student Experiments Chemistry TESS 01841.02

STUDENT EXPERIMENTS

CHEMISTRY

TESS

01
84

1.
02

Equipment

Experimental literature

TESS Chemistry Box 2

8.9 Mineral constituents of plants
8.10 Absorption of mineral substances by plants
8.11 Ammonia fertilizer
8.12 Burnt lime serving as a fertilizer
8.13 Soda-lime glass beads

9 Preliminary tests
9.1 The decomposition of organic substances
9.2 The detection of carbon with lime-water
9.3 The detection of carbon by oxidation
9.4 The detection of oxygen
9.5 The detection of nitrogen
9.6 The detection of sulphur
9.7 The Beilstein test

10 Hydrocarbons and petroleum
10.1 The characterization of methane
10.2 The homologous series of the alkanes
10.3 The reactivity of the alkanes
10.4 The characterization of ethylene
10.5 The characterization of ethine (acetylene)
10.6 Naphthalene
10.7 Oil fields
10.8 Removal of paraffins by extraction (dewaxing)
10.9 Removal of paraftins with urea (dewaxing)

11 Alcohols, carbonyl compounds, carboxylic (alkane) acids, esters
11.1 Alcoholic fermentation
11.2 The borax test
11.3 The iodoform test
11.4 The properties of homologous series
11.5 The oxidation of alkanols
11.6 Schiff’s test and Fehling's test
11.7 The characterization of acetone
11.8 The use of formic acid
11.9 The characterization of acetic acid “wood vinegar”
11.10 The acidic character of carboxcylic (alkane) acids
11.11 Iron chloride test/Formation of verdigris
11.12 Esters of acetic acid
11.13 Esters of various carboxylic (alkane) acids
11.14 The splitting of esters

12 Soaps
12.1 Production of soap
12.2 The properties of soaps
12.3 The action of soap

Melting or boiling point determination
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Inorganic/Organic Chemistry

1 Inorganic Chemistry, Part 1
(01835.01)

1.1 Properties of materials
1.1.5 Density determination

1.3 Separation of mixtures
1.3.5 Distillation

1.4 Chemical reactions
1.4.1 Comparison of a physical process

and a chemical reaction
1.4.2 Reaction of copper and sulphur

1.5 Test reactions
1.5.4 Test of nitrogen

1.6 Particle models
1.6.1 Volume contraction of liquids
1.6.2 Comparison of the volume

contraction of liquids and gases
1.6.3 Volume change on vaporisation of

a gas
1.6.4 Volume change on condensation

of a gas
1.6.5 Diffusion
1.6.6 Brownian molecular movement

1.7 Metals
1.7.1 Oxidation of non-metals

1.8 Air and other gases
1.8.6 Reaction in pure oxygen
1.8.8 Nitrogen, preparation and

properties

1.9 Water – components of water
and water purification

1.9.3 Solubility of gases in water
1.9.4 Solutions, colloids, suspensions
1.9.6 Mode of operation of an aeration

tank (sewagetreatment plant)
1.9.7 Water purification with active

charcoal filters
1.9.12 Electrolysis of water
1.9.14 Properties of hydrogen
1.9.15 Synthesis of water

2 Inorganic Chemistry, Part 2
(01835.01)

2.1 Acids
2.1.5 The effects of acids and alkalis on

natural and industrial indicators
2.1.8 Preparation and properties of

nitric acid
2.1.9 Uses of nitric acid
2.1.11 Preparation and properties 

of sulphurous acid

2.1.14 Oxidation of sulphurous acid
2.1.15 Preparation and properties 

of sulphuric acid
2.1.17 Brönsted acids: a comparison 

of the conductivity of molten and
dissolved oxalic acid

2.2 Bases
2.2.3 Ammonia – a comparison
2.2.4 Aqueous solubility of ammonia
22.7 Formation of alkaline solutions

due to a reaction of base metals
with water

2.2.8 Formation of alkaline solutions
due to a reaction of metal oxides
with water

2.3 Salts
2.3.6 Thermal decomposition of salts
2.3.7 Thermal decomposition of calcium

carbonate – the lime cycle
2.3.8 Osmosis: a “chemical garden”

2.4 Chemical bonds
2.4.1 Molten-salt electrolysis
2.4.2 Test confirming the migration of

ions by means of coloured ions
24.3 Test confirming the migration of

ions by means of indicator paper
2.4.4 Periodic system
2.4.5 Dipolar properties
2.4.8 Melting point lowering/boiling

point elevation

2.5 Electron transfer
2.5.1 Introduction to the electron-

transfer reaction
2.5.2 Electrochemical series of the metals
2.5.3 The Daniell cell
2.5.4 Electrolysis
2.5.5 The chargeable battery
2.5.6 The lead accumulator
2.5.10 Corrosion protection by

electroplating

2.6 Building materials
2.6.4 Production of cement
2.6.6 Gas concrete

2.7 Fertilizers
2.7.5 Superphosphate fertilizer

2.8 Glass manufacture
2.8.2 Borosilicate glasses
2.8.3 Coloured glasses
2.8.4 Opalescent glasses
2.8.5 Testing of materials

List of topics (64 experiments)

3 Organic Chemistry (01837.01)
3.2 Hydrocarbons
3.2.1 Marsh gas

3.3 Petroleum
3.3.2 Fractionated distillation
3.3.3 The properties of petroleum

fractions
3.3.4 The combustion of petroleum
3.3.5 The cracking of petroleum

The chemistry equipment system Inorganic/Organic Chemistry consists of 3
interdependent equipment sets which are required to perform the experi-
ments.

TESS Chemistry Box 1 "Inorganic/Organic Chemistry" Basic 13299.88
TESS Chemistry Box 2 "Support Material and Equipment" 13298.88
TESS Chemistry Box 3 "Inorganic/Organic Chemistry", 13292.88
Supplementary Kit

See page 42 for a comprehensive ordering overview with the required
accessories and consumables.

Student experiments, General and InorganicChemistry, Part 1 01835.02
Student experiments, General and InorganicChemistry, Part 2 01836.02
Student experiments, Organic Chemistry 01837.02

Equipment

Experimental literature

The equipment for inorganic/

organic chemistry can be

purchased in two steps: one

basic collection for 111 experi-

ments (box 1 + 2) and a supple-

ment for another 64 experi-

ments (box 3). For the basic collection alone (without

supplement) the experimental literature „Student Experiments

Chemistry TESS“ 01841.01 would be sufficient (see also TESS

product brochure, page 25).

TESS Chemistry Box 3
Inorganic/Organic Chemistry

3.4 Alcohols
3.4.4 Alco test-tubes
3.4.5 Distillation
3.4.9 Polyhydric alcohols

3.6 Carboxcylic (alkane) acids
3.6.1 The characterization of formic

acid
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Chemistry of polymers

The chemistry equipment system Chemistry of polymers consists of 2 inter-
dependent equipment sets which are required to perform the experiments.

TESS Chemistry Box 4 "Chemistry of polymers" 13293.88
TESS Chemistry Box 2 "Support Material and Equipment" 13298.88

See pages 42/43 for a comprehensive ordering overview with the required
accessories and consumables.

Student Experiments Chemistry, Chemistry of polymers 01838.02

Equipment

Experimental literature

1 The polymer concept
1.1 Polymer constituents (1): Thermal

decomposition/Oxidation of poly-
mers

1.2 Polymer constituents (2): Test for
polymer constituents/Beilstein test

2 Natural polymers
2.2 Decomposition of naturally

occurring polymers: Decomposition
of starches

2.3 Production of vulcanised fibre
(Hydrated cellulose)

2.4 Production of cellulose acetate
2.5 Production of cellulose acetate

films
2.6 Production of cellulose acetate

fibres
2.7 Production of a polymer made of

protein

3 The initial identification 
of plastics

3.1 Properties of polymers (1):
Mechanical properties of plastics

3.2 Properties of polymers (2): 
Determination of the density of
plastics

3.3 Properties of polymers (3):
Combustibility

3.4 Properties of polymers (4): 
Ductility on heating

3.5 Properties of polymers (5):
Determination of the melting
range

4 Preliminary experiments on the
synthesis of plastics

4.1 Preliminary experiments on the
synthesis of polymers: Monomer
properties

5 The mechanism of the formation
of plastics

5.1 Polymerisation reactions (1):
Formation of polystyrene 

5.2 Polymerisation reactions (2):
Formation of polymethyl
methacrylate

5.4 Condensation polymerisation
reactions (1): Formation of
polyamide

5.5 Condensation polymerisation
reactions (2): Production of nylon

5.6 Condensation polymerisation
reactions (3): Base-catalysed
formation of phenolic resin

5.7 Condensation polymerisation
reactions (4): Acid-catalysed
formation of phenolic resin

5.8 Addition polymerisation reactions
(1): Aldol condensation

5.9 Addition polymerisation reactions
(2): Formation of polyurethane

6 Modifications of plastics
6.1 Polymer modifications (1):

Production of phenolic resin foam
6.2 Polymer modifications (2):

Production of urea resin foam
6.3 Polymer modifications (3):

Production of polyester resin
sheets

6.4 Polymer modifications (4): 
Film production

6.5 Polymer modifications (5):
Production of polystyrene foam

6.6 Polymer modifications (6):
Production of plexiglass sheets

6.7 Polymer modifications: Production
of a moulded laminate

7 Identification methods 
for plastics

7.1 Identification of polymers (1):
Thermoplastics – thermosetting
plastics

7.2 Identification of polymers (2):
Identification system for thermo-
plastics

List of topics (36 experiments)

8 The re-cycling of plastics
8.1 Recycling methods (1): Remelting
8.2 Recycling methods (2): Pyrolysis

9 Modern polymers/
polymerization methods

9.1 Modern polymers (1): 
Co-polymerisation

9.2 Modern polymers (2): 
Graft polymerisation

9.3 Modern polymers (3): 
Special polymers using the example
of the crown ethers

We encounter a wide range of

plastics every day. The various

types of plastics differ in terms

of their composition and

properties, however, they also

have a lot in common. The diffe-

rent and common characteristics can be demonstrated easily in

simple experiments.

TESS Chemistry Box 4 Chemistry of polymers
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The chemistry equipment system Food chemistry consists of 2 interdepen-
dent equipment sets which are required to perform the experiments.

TESS Chemistry Box 5 "Food Chemistry" 13294.88

TESS Chemistry Box 2 "Support Material and Equipment" 13298.88

See page 43 for a comprehensive ordering overview with the required
accessories and consumables.

Student experiments Food Chemistry 01839.02

Equipment

Experimental literature

Food Chemistry

1 Proteins
1.1 The structure and composition

of proteins
1.2 Proteins contain sulphurous

components
1.3 The coagulation of egg white

changes its composition
1.4 Procedure for producing Quark

2 Fats
2.2 The solubility of fats
2.3 Winning oils
2.4 Winning of lard
2.5 Determination of the density

of fats
2.6 Production of soap
2.7 Extuinguishing fat fires
2.8 The composition of fats
2.10 The water content of fatty

products
2.13 Extraction of lecithin
2.14 The production of margarine
2.16 Detection of fats with dyes
2.17 Removal of grease stains
2.18 Production of butter
2.19 Fresh and spent deep-fry fat

3 Tea, coffee and alcoholic
drinks

3.2 Detection of methanol
3.3 Tanning matter in tea
3.4 Coffee in beverages

4 Spices
4.1 Active agents in pepper

5 Carbohydrates
5.1 The term carbohydrate
5.2 The solubility of carbohydrates
5.3 Caramel
5.4 The detection of glucose with

Fehling's solution
5.5 Reducing properties of glucose
5.6 Fructose
5.7 Invert sugar, known as

artificial honey
5.10 Lactose
5.11 Detection of starch
5.12 Potato starch and paste
5.13 Composition of starch
5.14 Producing alcohol from starch
5.15 Wheat gluten
5.16 Pectins
5.17 Cleavage of starch during

digestion

6 Vitamins and mineral
substances

6.1 Detection of vitamin C
6.4 Detection of anions

7 Water
7.2 Drinking water treatment
7.3 Compounds containing

nitrogen
7.4 Carbon dioxide

8 Additives
8.1 Ammonia in liquorice
8.2 Phosphate in meat products
8.3 Detection of nitrite in meat

products

List of topics (52 experiments)

8.5 Enzymatic browning
8.6 Baking powder
8.8 Emulsifying agents
8.9 Processed cheese

8.10 Taste enhancers
8.11 Enzymatic cleavage of proteins
8.12 Catalases

The field of food chemistry

offers numerous opportunities

to carry out experiments in

classes. Due to the increased

consumption of ready-to-serve

meals and fast food, experi-

ments concerning industrial food preparation and processing play

an important role. The identification of food ingredients is not

only interesting for vocational education, it also underlines the

rules for a healthy nutrition. The experiments also allow the

processes taking place invisibly in the human digestive system 

to be demonstrated in simple experiments. TESS Chemistry Box 5 Food Chemistry
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Biology

Biology is the science of life.

This meaning comes from the

Greek words “bios” (life) and

“logos” (science).

Thus, biology deals with

organisms, i.e. with plants,

animals and, naturally, human beings.

TESS Biology Box 1

1 We study plants and animals
1.1 We study a flower
1.2 Are all flowers hermaphrodites?
1.3 What are the differences between monoecious and dioecious plants?
1.4 We study a honeybee
1.5 The microscope
1.6 We use a microscope
1.7 The hairs of the honeybee
1.8 The antenna of the honeybee
1.9 The wings of the honeybee
1.10 The legs of the honeybee
1.11 The sting apparatus of the honeybee
1.12 What does the body of living things consist of?
1.13 Why are many plants or parts of plants coloured green?
1.14 The epidermis of plants
1.15 Cells from the mucous membrane of the mouth
1.16 Structure and strength of bones
1.17 Body heat
1.18 Unicellular organisms

2 Germination of seeds and growth of plants
2.1 From seed to plant
2.2 Conditions necessary for germination of seeds
2.3 Swelling
2.4 Germination and oxygen
2.5 Germination and temperature
2.6 The effect of darkness and light on germination
2.7 Why is it that seeds do not germinate in fruits?
2.8 What is the function of the seed leaves (cotyledons)?
2.9 What does a plant seed consist of?
2.10 Why do cut flowers wilt if they are not put in water, 

and pot plants if we do not water them?
2.11 Checking evaporation
2.12 Why do vegetables not grow properly if their roots are poorly

developed?
2.13 Why can all parts of a plant rapidly be supplied with water?
2.14 Vascular bundles
2.15 Photosynthesis
2.16 What is the importance of the green leaf pigment?
2.17 We study tubes and seeds

3 Our environment and dangers to it
3.1 The size of soil particles
3.2 Soil salts
3.3 The chalk content of the soil
3.4 The water retention capacity of soil
3.5 Dust
3.6 Air pollution from wild burning of rubbish
3.7 Tarry substances in tobacco smoke
3.8 Danger to ground water from foreign substances
3.9 The influence of mineral oil on drinking water

4 Our foods and their digestion
4.1 Foods and nutrients
4.2 Which foods contain starch?
4.3 Which foods contain sugar?
4.4 Which foods contain fat?
4.5 The proteins
4.6 Digestion in the mouth
4.7 Digestion in the stomach
4.8 Digestible and indigestible protein
4.9 What does bile do?
4.10 Digestion in the intestine
4.11 Digestible and indigestible fats

5 Respiration and blood
5.1 We observe our breathing
5.2 Why must we breathe?
5.3 Do we also eliminate something from our bodies when we breathe?
5.4 Respiratory rate and heart rate
5.5 The blood cells
5.6 The osmotic behaviour of the red blood corpuscles

6 Sense organs
6.1 What do our five sense organs do for us?
6.2 Why do we find a cellar warm in winter but pleasantly cool in

summer?
6.3 Our sense of smell
6.4 Why do nearly all foods taste very similar and without flavour

when we have a cold?

List of topics (92 experiments)
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The biology equipment system consists of 2 interdependent equipment sets
which are required to perform the experiments.

TESS Biology Box 1  "Glass Equipment" 13296.88
TESS Biology Box 2  "Support Material and Equipment" 13297.88

See pages 43/44 for a comprehensive ordering overview with the required
accessories and consumables.

Student Experiments Biology TESS 01845.02

STUDENT EXPERIMENTS

BIOLOGY

TESS

01
84

5.
02

Joachim Müller

Biology

TESS Biology Box 2

Vascular bundles

6.5 Can we taste with the whole surface of the tongue?
6.6 How do we know from which direction we are being called?
6.7 How do we know whether an object is near or further away?
6.8 Adaptation
6.9 The blind spot
6.10 Optical illusions
6.11 Response of algae to light

7 Plant metabolism
7.1 Assimilation and reserve starch
7.2 Plasmolysis
7.3 The osmotic coefficient
7.4 Chloroplasts
7.5 Chloroplast pigments
7.6 Photosynthesis and carbon dioxide
7.7 Release of oxygen during photosynthesis
7.8 Root hairs
7.9 Distribution of the stomata on the leaves
7.10 Distribution of the stomata and the environment of the plant
7.11 Petal pigments
7.12 Nitrogen fixation by bacteria

8 Reproduction and development
8.1 Asexual reproduction by budding
8.2 Asexual reproduction by zoospores
8.3 Sexual reproduction by oogamy
8.4 Sexual reproduction by conjugation (conjugales algae)
8.5 The development of the plant ernbryo
8.6 Cell and nudear divisions
8.7 Spore dispersal
8.8 Seed dispersal

Digestible and indigestible fats

Equipment

Experimental literature
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Microscopy

The microscopy equipment system comprises the equipment set (including
160 microtome sections and 5 reference micropreparations ) and the set of
chemicals.

TESS Biology Box 3 “Microscopy” without microscope 13295.88
TESS Biology Box 3 “Microscopy” with microscope SFC-3A 13295.77
TESS Biology Box 3 in cardboard box 13295.66
Set of chemicals for TESS microscopy 13295.10

The TESS box offers enough room for two equipment sets and two sets of
chemicals or one set and a microscope. The variant with cardboard box
contains one equipment set.

For a detailed order overview including the recommended accessories and
consumption material see page 44.

Handbook TESS-Box Microscopy 13295.02

Experimental literature

List of subjects (6 staining methods)

1 Notes on handling chemicals
2 General information concerning microscopy
3 Enclosing processes
4 Work plans
4.1 Simple dehydrated mount, unstained

4.2 Zoological and botanical material in general, safranin stain

4.3 Botanical sections, counter stain with astra blue and safranin 
(wood-cellulose stain)

4.4 Histological microtome section in the field of zoology and botany,
counter stain with haematoxylin and eosin (staining of nuclei and
protoplasm)

4.5 Preparation of algae, mosses, plankton. Staining technique with
alizarin-viridine-chrome alum, enclosure in glycerol gelatine

4.6 Bacteria preparations, staining with carbol-fuchsine according to
Ziehl-Neelsen

New methodical workstations

enable every owner of a micros-

cope to prepare perfect micros-

copic preparations without nee-

ding a special educational

background. All reagents and

instruments as well as prepared materials and ready-made micro-

tome sections are included in the microscopy case.

TESS Biology Box 3 Microscopy
with microscope (13295.77)





TESS Optics OE 1 13276.88

Light box, halogen 12V/20W       09801.00 1
Mirror on block                  08318.00 1
Block, semicircular              09810.01 1
Block, trapezoidal               09810.02 1
Block, rectangular               09810.03 1
Block, planoconvex lens, f = +100 mm 09810.04 2
Block, planoconcave lens, f = –100 mm 09810.05 1
Cuvette, double semicircular     09810.06 1
Optical disk                     09811.00 1

for 1 - 10 groups: 
Glycerol, 250 ml 30084.25 1
Colour of foodstuff, 25 g 48376.04 1
Sodium chloride, 250 g 30155.25 1
Sodium thiosulphate cryst., 500 g 30169.50 1
Beads, 200 g 36937.20 1

TESS Heat WE 2 13275.88

Bosshead                         02043.00 1
Metal bodies, set of 3 04406.00 1
Brass tube 04234.01 1
Iron tube 04234.02 1
Aluminium tube 04234.03 1
Collar for linear expansion      04231.55 1
Rotating shaft with pointer      04236.00 1
Lead shot, d = 3 mm, 120 g      03990.00 1
Tube, plastic, d =30 mm, l = 500 mm 04445.00 1
Thermometer, non-graduated        04256.00 1
Beaker, polished                 05903.00 1
Beaker, black                    05904.00 1
Aluminium rod, U-shaped           05910.00 1
Copper rod, U-shaped             05910.01 1
Copper rod, U-shape, d = 3 mm, w =175 mm 05910.03 1
Copper rod, U-shape, d = 5 mm, w =120 mm 05910.01 1
Bimetal strip                    05913.00 1
Test tube, 200 x30 mm, DURAN        36304.01 1
Rubber stopper, d =32/26 mm, w/o hole 39258.00 1
Rubber stopper, d =32/26 mm, 1 hole 39258.01 1
Connecting cord, l = 500 mm, red     07361.01 1
Crocodile clips, bare 167700 2
Heat sensitive paper             04260.00 1
Storage case, h = 90 mm 13269.10 1
Foam inlet for WE 2 328512 1
Label WE 2 TESS 165706 1

Additionally required are the following:
for 1 group:
Multi-range meter A              07028.01 1

for 1 - 10 groups: 
*Constantan wire, d = 0.4 mm, 50 m 06102.00 1
*Iron wire, d = 0.5 mm, 50 m       06105.00 1

* There is room for these parts in the WE 2 box.

Mirror, concave-convex           09812.00 1
Storage case, h = 90 mm 13269.10 1
Foam inlet for OE 1 13276.25 1
Label OE 1 TESS 165707 1
interTESS Software, demo version 01000.10 1

Additionally required is the following:
for 1 group:
Power supply 0-12V DC/6V, 12V AC  13505.93 1

for 1 - 10 groups:
Glycerol, 250 ml  30084.25 1

Replacement material:
Halogen lamp, 12V/20W 08129.09 1

TESS Optics Color mixing 13250.77

Mirror pair/ hinged light stop   09806.00 1
Color filter set, additive color mixt. 09807.00 1
Color filter set, subtractive color mixt. 09808.00 1

The equipment for TESS Optics, Colour Mixing are stored in
the OE 1 box.

TESS Optics OE 2 13277.88

Support base variable            02001.00 1
Support rod, stainl. steel, l = 600 mm 02037.00 2
Ground glass screen, 50 x 50 x 2 mm   08136.01 1
Polarising filter, 50 x50 mm     08613.00 2
Meter scale for optical bench    09800.00 1
Bottom with stem for light box   09802.10 1
Diaphragms, d = 1, 2, 3 and 5 mm      09815.00 1
Diaphragm with hole, d = 20 mm      09816.01 1
Diaphragm with slit              09816.02 1
Diaphragm with square            09816.03 1
Lens on slide mount, f = +50 mm     09820.01 1
Lens on slide mount, f = +100 mm    09820.02 1
Lens on slide mount, f = –50 mm    09820.06 1
Concave/convex mirror with plug  09821.00 1
Slide mount for optical bench    09822.00 2
Mount with scale on slide mount  09823.00 1
Table with stem                  09824.00 1
Model earth/moon                 09825.00 1
Screen, white, 150 x 150 mm         09826.00 1
Grating, 80 lines/mm             09827.00 1
Diaphragm holder, attachable     11604.09 2
Object -L-, glass bead           11609.00 1
Slide -Emperor Maximilian-       82140.00 1
Storage case, h = 90 mm 13269.10 1
Foam inlet for OE 2 13277.25 1
Label OE 2 TESS 165708 1

Additionally required is the following:
for 1 - 10 groups:
Stearin candles, d = 13 mm, 20 pcs. 09901.02 1

TESS Optics OE 3 13280.88

Aperture, d = 0.4 mm                08206.04 1
Diaphragm, single slit, edge     08521.00 1
Diaphragm, 3 single slits        08522.00 1
Diaphragm, 4 double slits        08523.00 1
Diaphragm, 4 multiple slits      08526.00 1
Diffraction grating, 4 lines/mm  08532.00 1
Diffraction grating, 8 lines/mm  08534.00 1
Diffraction grating, 10 lines/mm  08540.00 1
Lens on slide mount, f = +300 mm    09820.04 2
Mount with scale on slide mount  09823.00 1
Photoelastic model               09829.00 1
Plate mount for 3 objects          09830.00 2
Measuring magnifier              09831.00 1
Measuring tape, l = 2 m          09936.00 1
Slit, adjustable, up to 1 mm      11604.07 1
Glass beaker, short, 250 ml       36013.00 1
Microscopic slides, 50 pcs.      64691.00 1
Storage case, h = 90 mm 13269.10 1
Foam inlet for OE 3 13280.25 1
Label OE 3 TESS 167886 1

SPECIAL PARTS 
The following items are required for the determination of
the light intensity in the Experiments 6.1 and 6.5:

Light dependent resistor, LDR 3 39119.06 1
Insulating pin 07807.00 1
Connecting cord, l = 500 mm, red 07361.01 1
Connecting cord, l = 500 mm, blue 07361.04 2
Multi-range meter A 07028.01 1

For Experiment 1.1
Fresnel mirror on plate 08561.00 1
For Experiment 1.2
Fresnel biprism 08556.00 1
For Experiment 1.4
Plate and lens for Newton rings 08551.00 1
For Experiment 2.2
Cardboards, black, 200 x 300 mm 06306.01 1
For Experiment 6.2
Calcite crystal 08640.00 1
For Experiment 6.5
Polarization specimen, mica 08664.00 1

There is room for the special parts in the OE 3 box.
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TESS Electric /Electronics EEP 1 13281.88

Plug-in Board, 4 mm plugs     06033.00 1
On/off switch           39139.00 1
Switch, 2-way           39169.00 2
Lampholder E10          17049.00 2
Resistor, 47 Ohm, 1 W 39104.62 1
Resistor, 100 Ohm, 1 W 39104.63 2
Resistor, 470 Ohm, 1 W 39104.15 1
Resistor, 1 kOhm, 1 W 39104.19 1
Resistor, 4.7 kOhm, 1 W 39104.27 1
Resistor, 10 kOhm, 1 W 39104.30 1
Resistor, 47 kOhm, 1 W 39104.38 1
Potentiometer, 250 Ohm, 4 W 39103.21 1
Potentiometer, 10 kOhm 39138.11 1
Capacitor, 47 nF   39105.17 1
Capacitor, 47 microF   39105.45 1
Capacitor, 470 microF  39105.47 2
Silicon diode 1N 4007    39106.02 1
Z-diode, 4.7 V/1W        39132.01 1
Transistor BC 337 39127.20 1
Transistor BC 327 39127.21 1
Battery holder R14-baby 39115.01 2
Universal holder        39115.02 2

13276.88

13277.88

13281.88

13275.88

13280.88
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Bimetallic strips, 100 cm   13024.22 1
Conductors/non-conductors, l = 50 mm 06107.01 1
Connecting cord, 32 A, l = 250 mm, red 07360.01 2
Connecting cord, 32 A, l = 250 mm, blue 07360.04 2
Connecting cord, 32 A, l = 500 mm, red 07361.01 2
Connecting cord, 32 A, l = 500 mm, blue 07361.04 2
Crocodile clips, bare 167700 2
Short circuit plug, black 39120.00 6
Storage box, h = 130 mm 13269.00 1
Foam inlet for EEP 1 13281.25 1
Label EEP 1/2 TESS 168588 1

Additionally required are the following:
for 1 group:
Power supply 0-12V DC/6V, 12V AC  13505.93 1
Multi-range meter A              07028.01 1
Round cell, 1.5 V                07922.01 1

for 1 - 10 groups: 
Filament lamps 12V/0.1A, E10, 10 pcs. 07505.03 2
Filament lamps 4V/0.04A, E10, 10 pcs. 06154.03 2
Lamp bulb 6 V/0,5A, E10, 10 pcs. 35673.03 2
Copper wire, d = 0.2 mm, l = 100 m     06106.00 1
Iron wire, d = 0.2 mm, l = 100 m       06104.00 1
Constantan wire, d = 0.2 mm, l = 100 m 06100.00 1
Constantan wire, d = 0.4 mm, l = 50 m 06102.00 1

TESS Electric /Electronics EEP 2 13282.88

Relay 39148.00 1
NTC resistor 39110.03 1
PTC resistor 39110.04 1
Photodiode 39119.01 1
Light dependent resistor LDR 03 39119.06 1
Solar cell 21 x 62 mm, with plugs 06752.13 1
Bridge rectifier 39135.00 1
Light emitting diode, red 39154.50 1
Earphones, 2 kOhm, with 4 mm plugs 06811.00 1
Bell gong               39116.00 1
Bell striker   13024.12 1
Motor model 07850.10 1
Coil, 400 turns        07829.01 2
Coil, 1600 turns        07830.01 1
Iron core, U-shape, f. coil 07832.00 1
Iron core, i-shape, f. coil 07833.00 1
Tightening screw 07834.00 1
Rotating stem 07836.00 1
Galvanometer movement 07875.00 1
Galvanometer scale 07876.00 1
Notch bearing with plug 07877.00 1
Connecting plug, 2 pcs. 07278.05 1
Magnet, l = 72 mm            07823.00 1
Drawing compass 167701 1
Trough, grooved, w/o lid         34568.01 1
Copper electrode 76 x 40 mm        45212.00 2
Zinc electrode, 76 x 40 mm         45214.00 1
Lead electrode, 76 x 40 mm          45215.00 2
Iron electrode, 76 x 40 mm          45216.00 2
Folding carton 500 x 215 x 130 mm 168700 1
Foam inlet for EEP 2 13282.25 1

The equipment for EEP 2 is stored in the EEP 1 box.

Additionally required are the following:
for 1 group:
Neon lamp 110 V AC, E10          07506.90 1
Spoon, l = 150 mm 33398.00 1

for 1 - 10 groups: 
Emery paper, medium, 5 sheets 01605.02 1
Copper-II-sulphate, cryst., 250 g 30126.25 1
Sulphuric acid, 10%, 1 l 31828.70 1
Sodium hydroxide sol., 10%, 1 l 31630.70 1
Raw alcohol for burning, 1 l 31150.70 1
Water, distilled, 5 l 31246.81 1
Sodium sulfphate, dried, 250 g 48344.25 1

SPECIAL PARTS
for experiment 3.3:
Weight with hole 02245.00 1
Motor, with gearing, 12V/DC 11610.00 1
Fish line, d = 0,7 mm, l = 20 m 02089.00 1
Support material

Student equipment set el./electronics 2, SB 05601.88

Lead, T-shaped 05601.03 2
Universal holder 05603.00 1
Resistor, 100 Ohm 05613.10 1
Capacitor, 47 nF 05642.47 1
NTC resistor 05630.00 1
PTC resistor 05631.00 1
Fotowiderstand 05632.00 1
Z-diode ZF 4.7V 05652.00 1
Photodiode BPW 24 05653.00 1
Light emitting diode, red 05654.00 1
Bridge rectifier 05655.00 1
Coil, 400 turns 07829.01 2
Coil, 1600 turns 07830.01 1
Coil holder 05672.00 1
Contact spring with armature 05673.00 1
Contact element 05673.01 1
Bell gong 05673.02 1
Relay, 6 V 05674.00 1
U-core 07832.00 1
Yoke 07833.00 1
U-core retainer screw 07834.00 1
Rotating shaft 07836.00 1
Magnet, l = 72 mm, bar-shaped 07823.00 1
Motor model 07850.10 1
Compass, marked 167701 1
Galvanometer movement 07875.00 1
Galvanometer scale 07876.00 1
Notch bearing with plug pin 07877.00 1
Glow lamp 07506.90 1
Headphones, 2000 Ohm, 4 mm plug 06811.00 1
Model person for electrical safety 05680.00 1
Trough, grooved, without lid/Glass trough 34568.01 1
Copper electrode, 76 x 40 mm 45212.00 2
Zink electrode, 76 x 40 mm 45214.00 1
Lead electrode, 76 x 40mm 45215.00 2
Iron electrode, 76 x 40 mm 45216.00 1
Folding carton 560 x 425 x 150 mm 168926 1
Foam inlet for EL 2 05601.25 1

The equipment for EEP 2 is stored in the EEP 1 box.

Additionally required is the following:
for 1 group:
Glow lamp 110 V~, E10 07506.90 1
Spoon, special steel, l = 150 mm 33398.00 1

for 1 - 10 groups:
Emery paper, medium, 5 sheets 01605.02 1
Copper-II sulphate, cryst., 250 g 30126.25 1
Sulphuric acid, 10%, 1 l 31828.70 1
Sodium hydroxide sol., 10%, 1 l 31630.70 1
Raw alcohol for burning, 1 l 31150.70 1
Water, distilled, 5 l 31246.81 1
Sodium sulfphate, dried, 250 g 48344.25 1
Stop-watch, digital 03071.01 1
Flashlight, w/o battery, medium 08164.00 1
Capacitor, 100 µF 05646.10 1
Hot-/Cold-Air Blower, 1000 W 47540.93 1
Resistor 500 Ohm 05613.50 1

Student equipment set el./electronics 1, SB 05600.88

Lead, straight 05601.01 4
Lead, angular 05601.02 4
Lead, T-shaped 05601.03 2
Lead, intermittent 05601.04 2
Lead, add-on building block 05601.10 2
Lead, straight with jack 05601.11 2
Lead, angular with jack 05601.12 2
On/Off switch 05602.01 1
Changeover switch 05602.02 2
Lamp socket, E10 05604.00 2
Battery holder 05605.00 2
Resistor 50 Ohm 05612.50 1
Resistor 100 Ohm 05613.10 1
Resistor, 500 Ohm 05613.50 1
Resistor 1 kOhm 05614.10 1
Resistor 10 kOhm 05615.10 1
Resistor 47 kOhm 05615.47 1
Potentiometer 250 Ohm 05623.25 1
Potentiometer 10 kOhm 05625.10 1
Capacitor 47 µF 05645.47 1
Capacitor 100 µF 05646.10 1
Capacitor 470 µF 05646.47 1
Silicon diode 1N4007 05651.00 1
Transistor NPN (BC337) 05656.00 1
Solar cell 21 x62 mm, with connectors 06752.13 1
Solar cell holder 21 x 62 mm 06752.14 1
Crocodile clamps 167700 3
Conductors and non-conductors 06107.50 1
Connecting cord, 32 A, l = 250 mm, red 07360.01 2
Connecting cord, 32 A, l = 250 mm, blue 07360.04 2
Connecting cord, 32 A, l = 500 mm, red 07361.01 2
Connecting cord, 32 A, l = 500 mm, blue 07361.04 2
Bimetal strip 05913.00 1
Connectors, 2 pcs. 07278.05 1
Storage case, h = 130 mm 13269.00 1
Foam inlet for EL 1 05600.25 1
Label EL 1 TESS 168856 1

Additionally required are the following:
for 1 group:
Power supply 0-12V DC/6V, 12V AC  13505.93 1
Multi-range meter A 07028.01 1
Round cell, 1.5 V (Baby) 07922.01 1

for 1 - 10 groups:
Glow lamp 12V/0.1A E10, 10 pcs. 07505.03 2
Glow lamp 3.5V/0.2A, E10, 10 pcs. 06152.03 2
Glow lamp 4V/0.04A E10, 10 pcs. 06154.03 2
Glow lamp 6V/0.5A E10, 10 pcs. 35673.03 2
Glow lamp 1,5V/0.15A, E10, 10 pcs. 06150.03 2
Copper wire, d = 0.2 mm, 100 m 06106.00 1
Iron wire, d = 0.2 mm, 100 m 06104.00 1
Constantan wire, d = 0.2 mm, 100 m 06100.00 1
Constantan wire, d = 0.3 mm, 100 m 06101.00 1
Constantan wire, d = 0.4 mm, 50 m 06102.00 1

Introductory electrics experiments
Building blocks with jacks can be used initially as an
introduction to the system, these are then connected
with leads. The building blocks are the same size as the
demo-experiments building blocks.

05600.88

05601.88

Battery box with jacks, DB 09390.05
Lamp socket E10 with jacks, DB 09390.04
Lever switch with jacks, DB 09390.01
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TESS Radioactivity RE 13260.88

Base plate for radioactivity 09200.00 1
Counter tube holder on fixing magnet 09201.00 1
Source holder on fixing magnet 09202.00 1
Plate holder on fixing magnet 09203.00 1
Specimen holder on fixing magnet 09203.01 1
Defl. magnet for plate holder, 2 pcs. 09203.02 1
Incandescant mantle, 4 pcs. in PE bottle 08360.01 1
Colombit, low radioactive mineral   08464.01 1
Absorption material for student exp. 09014.03 1
Lead shot, d = 3 mm, 120 g      03990.00 1
Petri dish, d = 40 mm              64704.00 2
Syringe 50 ml, LUER-LOCK        02592.00 1
Bottle, wide neck, plastic, 100 ml 33913.00 1
Storage case, h = 130 mm 13269.00 1
Foam inlet for RE 09200.25 1
Label RE TESS 168373 1

Additionally required is the following:
for 1 group:
Counter tube, type B             09005.00 1
Geiger-Müller-Counter            13606.99 1

for 1 - 10 groups:
Source Ra-226, 3 kBq             09041.00 1
Potassium chloride, 250 g 30098.25 1
Copper-II sulphate, cryst., 250 g 30126.25 1
Calcuimchlorid Hexahydrat, 250 g 48020.25 1

Electrostatics, EST 13240.77

Independent equipment set with storage box
Electroscope with metal pointer    13027.01 1
Faraday pail, d = 40 mm, h =75 mm   13027.03 1
Polycarbonate plate, 136 x112 x1 mm 13027.05 1
Polypropylene rod,d =8 mm, l =175 mm 13027.07 2
Acrylic resin rod,d =8 mm, l =175 mm 13027.08 1
Electrostatic ind. plate, 30 x 60 mm 13027.12 1
Neon tube                        06656.00 1
Pendulums, pair, for electrostatics 13027.15 1
Clip for rods, with cord         13027.16 1
Rod, stainl. steel,d = 8 mm, l = 175 mm 02038.00 1
Rubber stopper, d = 49/41 mm, 1 hole 39263.01 1
Film, transparent, 105 x148 mm      326869 1
Aluminium foil, 5 x100 mm, 5 pieces 326870 1
Storage box 166135 1
Foam inlet for EST 166194 1
Label EST TESS 166241 1

Replacement material:
Film transparent, 100 sheets 08186.10 1

SPECIAL PARTS
for experiment 7.2:
Weight with hole 02245.00 1
Motor, with gearing, 12V DC 11610.00 1
Fish line, d = 0.7 mm, l = 20 m 02089.00 1
Measuring tape, l = 2 m 09936.00 1
Support material

TESS Magnetism, MAG 13230.77

Independent equipment set with storage box

Conductors/non-conductors, l = 50 mm 06107.01 1
Magnet, d = 8 mm, l = 60 mm            06317.00 1
Bar magnet, l = 50 mm              07819.00 2
Polycarbonate plate, 136 x112 x1 mm 13027.05 1
Pocket compass                   06350.00 1
Magnetic field sensor            06309.00 1
Earth globe model, d = 60 mm 06308.00 1
Sprinkler with iron powder, 25 ml   06305.10 1
Iron wire, notched, 5 pieces 326875 1
Storage box 166135 1
Foam inlet for MAG 166195 1
Label MAG TESS 166243 1

Replacement material:
Iron powder, 500 g 30067.50 1
Iron wire, notched, 2 kg 06343.03 1

TESS Chemistry Box 1 13299.88

Safety tube, fermentation tube 36935.00 1
Cobalt glass plate, 50 x 50 mm     38770.00 1
Funnel, glass, top dia. 80 mm    34459.00 1
Watch glass, dia. 60 mm           34570.00 6
Glass beaker, tall, 250 ml         36004.00 2
Glass beaker, tall, 400 ml        36005.00 1
Glass beaker, short, 150 ml        36012.00 1
Glass beaker, short, 250 ml       36013.00 1
Test tube, 180 x 20 mm, DURAN, PN19  36293.00 2
Erlenmeyer flask, wide neck, 100 ml 36128.00 1
Erlenmeyer flask, wide neck PN29  36424.00 1
Separatory funnel, 50 ml, dropping  36912.00 1
Test tube, 18 x188 mm, 10 pcs.     37658.03 1
Test tube, 200 x 30 mm              37660.01 1
Test tube with flange and side arm  37670.00 1
Cover plate, d = 100 mm          37804.00 1

Petri dish, d =100 mm             64705.00 1
Graduated cylinder 10 ml         36625.00 1
Graduated cylinder 50 ml         36628.00 2
Graduated cylinder 100 ml        36629.00 1
Graduated pipette, l = 200 mm, AR 167557 1
Graduated pipette, l = 65 mm, AR 167554 1
Glass tubes, l = 200 mm, ext. d = 8 mm  64807.00 1
Glass tubes, l = 450 mm 328873 1
Glass tubes, straight with tip, l = 200 mm,
one of this set 36701.63 1/10 *
Glass tubes, right-angled 322287 1
Glass tubes, right-angled,
one of this set 36701.07 1/10 *
Glass tubes, right-angled 322293 1
Glass tubes, right-angled with tip 322288 1
Rubber stopper, d =22/17 mm, w/o hole 39255.00 6
Rubber stopper, d =22/17 mm, 1 hole 39255.01 2
Rubber stopper, d =24/18 mm, 1 hole 39256.01 1
Rubber stopper, d =32/26 mm, w/o hole 39258.00 1
Rubber stopper, d =32/26 mm, 1 hole 39258.01 2
Rubber stopper, d =32/26 mm, 2 holes 39258.02 1
Rubber stopper, d =35/29 mm, w/o hole 39259.00 1
Lab thermometer, -10…+150°C       38058.00 1
Storage case, h = 130 mm 13269.00 1
Foam inlet for CH 1 328579 1
Label CH 1 TESS 165709 1

Additionally required are following:
for 1 group:
Protective desk plate, 40 x 40 cm   39180.10 1
Dish, plastic, 150 x150 x 65 mm     33928.00 1
Safety gas tubing, DVGW, 1 m      39281.10 1
Rubber tubing, vacuum, d = 6 mm     39286.00 1
Filter pump, plastic             02728.00 1
Scissors, straight/blunt pts, l = 110 mm 64616.00 1
Butane burner 32165.05 1
Stop watch 03078.00 1
Sliding weight balance 44012.01 1
Heat protection, Hot hand        39177.00 1
Bar magnet, l = 50 mm 07819.00 1

TESS Chemistry Box 2 13298.88

Magnifier, 3x and 6x             64601.00 1
Test tube brush with wool tip, d =25 mm 38762.00 1
Wash bottle, plastic, 500 ml     33931.00 1
Support base variable            02001.00 1
Support rod, stainl. steel, l = 600 mm 02037.00 2
Bosshead                         02043.00 2
Triangle with pipeclay, l = 50 mm      33277.00 1
Wire gauze 160 x160 mm, ceramic cen. 33287.01 2
Support ring, i.d. 100 mm, with clamp 37701.01 1
Universal clamp                  37715.00 2
Porcelain dish 75 ml, d = 80 mm      32516.00 4
Mortar with pestle, 150 ml, porcelain 32604.00 1
Porcelain crucible, d = 34 mm, 25 ml 32683.00 2

* (one of this set)

13260.88

13240.77

13298.88

13299.88
13230.77
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Rubber tubing, i.d. 6 mm         39282.00 1
Combustion spoon, phosphorus     33346.00 1
Spoon, special steel             33398.00 1
Knife, stainless                 33476.00 1
Crucible tongs, stainless steel 33600.00 1
Test tube holder, up to d = 22 mm   38823.00 1
Glass rod, d = 5 mm, l = 200 mm 40485.03 3
Tweezers, straight, blunt, l = 130 mm  64610.00 1
Pipette, with rubber bulb, 10 pcs. 47131.01 1
Protective glasses, clear glass  39316.00 1
Rubber gloves, size 8.5          39323.00 1
Test tube rack for TESS 168551 1
Storage case, h = 130 mm 13269.00 1
Foam inlet for CH 2 328580 1
Label CH 2 TESS 165710 1

Additionally required are the following:

CHEMICALS
for 1 - 10 groups: 
Acetaldehyde, 98-100%, 250 ml 30001.25 1
Acetone, chem. pure, 250 ml 30004.25 1
Activated carbon, granular, 500 g 30011.50 1
Aluminium carbide, 25 g 31016.04 1
Aluminium sheet, 0.1 mm, 50 g 30017.05 1
Aluminium powder, 250 g 30918.25 1
Aluminium chloride, 250 g 31017.25 1
Aluminium oxide, 250 g 30020.25 1
Aluminium sulphate, 500 g 31022.50 1
Formic acid 98-100%, 250 ml 30021.25 1
Ammonia solution 25%, 1000 ml 30933.70 1
Ammonium chloride, 250 g 30024.25 1
Ammonium sulphate, 250 g 30027.25 1
Barium chloride, 250 g 30033.25 1
Barium hydroxide, 250 g 30034.25 1
Petroleum ether, 100-140°C, 500 ml 30037.50 1
Lead-II oxide -litharge-, 500 g 31121.50 1
Lead foil, for analysis, 0.5 mm, 250 g 31116.25 1
N-butanol, 250 ml 31142.25 1
Raw alcohol for burning, 1000 ml 31150.70 1
Ethyl bromide, 250 ml 30009.25 1
Bromothymol blue, indicator, 1 g 31138.01 1
N-butyric acid, 100 ml 30047.10 1
Calcium, granular, 50 g 30049.05 1
Calcium acetate, 100 g 30050.10 1
Calcium carbide, granular, 250 g 48018.25 1
Calcium carbonate, 500 g 30052.50 1
Calcium hydroxide solution, 1000 ml 31458.70 1
Calcium oxide, powder, 500 g 30055.50 1
Casein, alkali-soluble, 100 g 31188.10 1
Citric acid, 250 g 30063.25 1
Cobalt-II chloride, 25 g 30113.04 1
D(+)-glucose 1-hydr., 250 g 30237.25 1
D (+)-Sucrose, 100 g 30210.10 1
Iron-III chloride 6-hydr., 500 g 30069.50 1
Iron-III oxide, red, 500 g 48114.50 1
Iron powder, techn., 500 g 30067.50 1
Iron, made by reduction, 250 g 30068.25 1
Iron wool, 200 g 30074.20 1
Acetic acid 99...100%, pure, 1 l 31301.70 1
Ethyl acetate, 250 ml 30075.25 1
Ethyl alcohol, absolute, 500 ml 30008.50 1
Stand. petrol b.p. 65-95°C, 1000 ml 31311.70 1
Fehling’s solution I, 250 ml 30079.25 1
Fehling’s solution II, 250 ml 30080.25 1
Glycerol, 250 ml 30084.25 1
Urea, 250 g 30086.25 1
Charcoal powder, 250 g 30087.25 1
Wood splints, l = 350 mm, package of 200 39126.20 1
Iodine resublimed, 25 g 30093.04 1
Iodine potassium iodide sol. 250 ml 30094.25 1
Isobutyl alcohol, 250 ml 31393.25 1
Potassium aluminium sulphate, 250 g 30018.25 1
Potassium carbonate, 98-100%, 250 g 30096.25 1
Potassium chloride, 250 g 30098.25 1
Potassium hexacyanoferrate/II/, 250 g 30101.25 1
Potassium sodium tartrate, 250 g 30105.25 1
Potassium nitrate, 250 g 30106.25 1
Potassium permanganate, 250 g 30108.25 1

TESS Chemistry Box 3 13292.88
Inorganic / Organic Chemistry

Support rod, stainl. steel, l = 600 mm 02037.00 1
Bosshead 02043.00 2
Syringe 50 ml, LUER-LOCK 02592.00 1
Stopcock, 3-way, LUER-LOCK 02592.10 1
Lamp 4 V/0.04 A, E 10 06154.00 1
Connecting cord, 19A, l = 500 mm, red 07314.01 2
Connecting cord, 19A, l = 500 mm, black 07314.04 1
Flat battery, 4.5 V 07496.01 1
Polypropylene rod, d = 8 mm, l =175 mm 13027.07 1
Lampholder E10, case G1 17049.00 1
Porous pot, clay 32480.00 1
Iron basin, d = 100 mm 33201.00 1
Blowpipe with mouthpiece 33550.00 1
Ungrad. Cylinder 570 ml, 200 x 60 mm 34231.00 1
Funnel, glass, top dia. 50 mm 34457.00 1
Powder funnel, upper dia. 50 mm 34472.00 1
Trough, grooved, w/o lid 34568.01 1
Condensing tube GL 25/8 34880.01 1
Reaction flask 100 ml, PN19 34885.00 1
Glass beaker, tall, 50 ml 36001.00 4
Glass beaker, short, 150 ml 36012.00 4
Erlenmeyer flask, wide neck, 100 ml 36128.00 3
Erlenmeyer flask, wide neck PN29 168866 1
Graduated pipette, 10 ml 36600.00 1
U-tube with 2 lat. tubulure PN19 36966.00 1
Combustion tube, l =120 mm, DURAN 37029.01 1
Test tube, 200 x 30 mm 37660.01 1
Test tube with flange and side arm 37670.00 1
Universal clamp 37715.00 1
Cover plate, dia. 100 mm 37804.00 1
Students thermometer, -10...+110°C 38005.02 1
Chemical thermometer, -10...+360°C 38008.00 1
Rubber stopper, d =24/18 mm, 1 hole 39256.01 1
Rubber stopper, d =27/21 mm, 1 hole 39257.01 2
Rubber stopper, d =32/26 mm, w/o hole 39258.00 1
Rubber stopper, d =35/29 mm, w/o hole 39259.00 3
Rubber bulb, double 39287.00 1
Pinchcock, width 10 mm 43631.10 1
Iron rods, flexible, 5 pcs. 45127.00 1
Copper electrode, d = 8 mm, l = 150 mm 45201.00 1
Copper electrode 76 x40 mm 45212.00 2
Lead electrode 76 x40 mm 45215.00 2
Iron electrode, 76 x40 mm 45216.00 1
Support for two electrodes 45284.01 1
Bar electrode, zinc, d =8 mm, l =100 mm 45288.01 1
Pipettor, bulb, 3 valves, 10 ml max. 47127.01 1
Culture vessel cover 64835.00 1
Storage case, h = 130 mm 13269.00 1
Foam inlet for CH 3 13292.25 1
Label CH 3 TESS 165711 1

Additionally required are the following:
for 1 group:
Cubes, set of 8 02214.00 1
Multi-range meter A 07028.01 1
Platin electrode in protection tube, d = 8 mm 45206.00 2
Heating mantle f. round bott. flasks, 100 ml 47549.93 1
Clamp for heating mantle 47557.01 1

Potassium iodide, stoarch paper 30202.00 1
Ceramic fibres, 50 g 38754.05 1
Copper-II chloride, 100 g 30121.10 1
Copper-II oxide, powder, 100 g 30125.10 1
Copper-II sulphate, anhydr., 250 g 31495.25 1
Copper-II sulphate, cryst., 250 g 30126.25 1
Copper foil, 0.1 mm, 100 g 30117.10 1
L /+/ tartaric acid, 100 g 30240.10 1
Litmus solution, 100 ml 30127.10 1
Litmus paper, blue, 1 booklet 30205.00 1
Litmus paper, red, 1 booklet 30207.00 1
Lithium chloride, 100 g 31526.10 1
Magnesia rods, 25 pcs. 38718.04 1
Magnesium, ribbon, roll, 25 g 30132.00 1
Magnesium, powder, 100 g 30133.10 1
Magnesium chloride, 500 g 31540.50 1
Magnesium oxide, 100 g 31546.10 1
Magnesium sulphate, 500 g 30136.50 1
Manganese-IV oxide, powder, 500 g 30138.50 1
Marble, pieces, 1000 g 30140.70 1
Methanol, 500 ml 30142.50 1
Methylene blue sol., alkal., 250 ml 31568.25 1
Methyl orange sol., 0.1% , 250 ml 31573.25 1
n-hexane, puriss., 100 ml 31369.10 1
n-heptane, puriss., 250 ml 31366.25 1
Naphthalene white, 250 g 48299.25 1
Sodium acetate, 250 g 30149.25 1
Sodium bromide, 100 g 30153.10 1
Sodium carbonate, anhyd., 250 g 30154.25 1
Sodium chloride, 500 g 30155.50 1
Sodium formate, 250 g 30156.25 1
Sodium hydrogen sulphate, 250 g 30265.25 1
Sodium hydroxide, flakes, 500 g 30157.50 1
Sodium sulphate, 500 g 30166.50 1
Sodium tetraborate, tech. gr., 250 g 31615.25 1
Sodium thiosulphate cryst., 500 g 30169.50 1
Soda lime, gran. a.r., 250 g 30170.25 1
Natural gypsum, 250 g 48273.25 1
Standard sand, fine, 2500 g 31825.79 1
Standard sand, coarse, 2500 g 31826.79 1
Olive oil, pure, 100 ml 30177.10 1
Ortho-phosphoric acid 85%, 250 ml 30190.25 1
Liquid paraffin, 250 ml 30180.25 1
Paraffin, 45-50°C, 500 g 30179.50 1
N-amyl alcohol, 500 ml 31051.50 1
Phenolphthalein, 1% Sol., 100 ml 31714.10 1
Platinum wire, d = 0.3 mm, 100 mm  31739.03 1
Polyvinyl chloride, powder, 250 g 31745.25 1
Isopropyl alcohol., 1000 ml 30092.70 1
Propionic acid, 500 ml 31753.50 1
Quartz flour, 0-3 micro-m, 1000 g 31774.70 1
Crude oil (petroleum), 500 ml 31801.50 1
Circular filter, d = 150 mm, 100 pcs. 32977.06 1
Circular filter, d = 90 mm, 100 pcs. 32977.03 1
Nitric acid 65%, 1000 ml 30213.70 1
Hydrochloric acid 37%, 1000 ml 30214.70 1
Schiff’s reagent, 250 ml 31827.25 1
Lead shot, d = 3 mm, 1000 g 03059.03 1
Sulphur, pieces, 500 g 30277.50 1
Sulphuric acid, 95-98%, 500 ml 30219.50 1
Soap sol. (Boutron-Boudet), 250 ml 30221.25 1
Beads, 200 g     36937.20 1
Silver oxide, a.r., 5 g 31846.02 1
Silver foil, 150 x 150 x 0.1 mm, 25 g 31839.04 1
Silver nitrate solution 5%, 100 ml 30223.10 1
Starch, soluble, 100 g 30227.10 1
Stearic acid, 250 g 30228.25 1
Rock salt, granular, 1 kg 31851.70 1
Strontium sulphate, 100 g 30229.10 1
Strontium chloride-6-hydrate, 250 g 31853.25 1
Sudan-III solution, alcohol, 250 ml 31861.25 1
Tricalcium phospate, 250 g 30057.25 1
Univ. indicator, pH 1-13, 100 ml 47014.02 1
Univ. indicator paper, pH 1-11, 1 book 47006.01 1
Hydrogen peroxide, 30%, tech.gr., 1 l 31942.70 1
Cotton wool, white, 100 g 31944.10 1
Zinc, sheet 250 x250 x0.5 mm, 200 g 30245.20 1
Zinc, powder, 500 g 31979.50 1
Tin, granular, 100 g 30250.10 1

13292.88
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TESS Chemistry Box 4 13293.88
Chemistry of Polymers

Syringe 10 ml, LUER, 10 pcs. 02590.03 1
Cannula 0.6 x 60 mm, LUER, 20 pcs. 02599.04 1
PVC tubing, i.d. 7 mm, l = 1 m 03985.00 1
Litmus paper blue, 1 booklet 30205.00 1
Cardboard beakers, 580 ml, 5 pcs. 32991.00 1
Iron basin, hemispherical, d = 100 mm 33201.00 1
Dish, plastic, 150 x150 x65 mm 33928.00 2
Funnel, glass, top dia. 80 mm 34459.00 1
Mold, spherical, dia. 40 mm 35033.00 1
Glass beaker, short, 150 ml 36012.00 2
Glass beaker, short, 250 ml 36013.00 2
Glass beaker, short, 400 ml 36014.00 2
Test tube, 180 x20 mm, DURAN, PN19 36293.00 3
Test tube, 180 x20 mm, side arm, PN19 36330.00 1
Erlenm. flask, narrow neck, 100 ml, PN19 36418.00 1
Erlenmeyer flask, wide neck, PN29 36424.00 1
Graduated pipette, 1 ml 36595.00 1
Graduated pipette, 5 ml 36598.00 1
Graduated cylinder, 10 ml 36625.00 1
Graduated cylinder, 50 ml 36628.00 1
Glass tube, right-angled, 60 + 85 mm 322287 1
Glass tube, right-angled, 155 + 85 mm 36701.07 1
Test tube, 18 x188 mm, 10 pcs. 37658.03 1
Students thermometer, -10…+110°C 38005.02 1
Lab thermometer, -10…+250°C 38065.00 1

TESS Chemistry Box 5 – Food Chemistry 13294.88

Iron basin, d = 100 mm 33201.00 2
Funnel, glass, top dia. 80 mm 34459.00 2
Watch glass, dia. 100 mm 34574.00 3
Glass beaker, tall, 100 ml 36002.00 3
Glass beaker, short, 250 ml 36013.00 3
Glass beaker, short, 400 ml 36014.00 3
Erlenmeyer flask, narrow neck,100 ml, PN19 36418.00 1
Erlenmeyer flask, wide neck, PN29 36424.00 1
Volumetric flask 50 ml, IGJ12/21 36547.00 1
Graduated cylinder 10 ml 36625.00 1
Graduated cylinder 100 ml 36629.00 1
Safety tube, fermentation tube 36935.00 1
Test tube, 18 x180 mm, 10 pcs. 37658.03 1
Thermometer -10...+110°C 38005.10 1
Laboratory pencil, waterproof 38711.00 1
Rubber stopper, d =18/14 mm, w/o hole 39254.00 1
Rubber stopper, d =22/17 mm, w/o hole 39255.00 1
Rubber stopper, d =32/26 mm, 1 hole 39258.01 1
Sieve, fine mesh, d = 60 mm 40968.00 1
Indicator paper, pH 1-11, roll 47004.01 1
Storage case, h = 130 mm 13269.00 1
Foam inlet for CH 5 13294.25 1
Label CH 5 TESS 168739 1

Additionally required are the following:
TESS Chemistry Box 2 13298.88 1
(without chemicals from box 2)

CHEMICALS and accessories:
for 10 groups:
Acetone, chem. pure, 250 ml 30004.25 1
Ethyl alcohol, absolute, 250 ml 30008.25 1
Activated carbon, granular, 500 g 30011.50 1
Ammonium chloride, 250 g 30024.25 1
Ammonium molybdate, 50 g 30025.05 1
Barium chloride, 250 g 30033.25 1
Lead-II acetate, 250 g 30041.25 1
Citric acid, 250 g 30063.25 1
Diastase, 25 g 30064.04 1
Iron-III chloride 6-hydr., 500 g 30069.50 1
Fehling’s solution I, 250 ml 30079.25 1
Fehling’s solution II, 250 ml 30080.25 1
Gelatin powder, 250 g 30083.25 1
Glycerol, 250 ml 30084.25 1
Iodine potassium iodide solution, 250 ml 30094.25 1
Potassium permanganate, 250 g 30108.25 1
Cobalt-II chloride, 25 g 30113.04 1
D-fructose -laevulose-, 25 g 30128.04 1
Marble, pieces, 1000 g 30140.70 1
Methanol, tech. gr., 1000 ml 30142.70 1
Methyl red solution (alc.), 50 ml 30145.05 1
Sodium chloride, 500 g 30155.50 1
Sodium hydroxide, flakes, 500 g 30157.50 1
Trisodium phosphate 12-hydr., 250 g 30164.25 1
Sodium sulphate, 500 g 30166.50 1
Nessler’s reagent, 100 ml 30171.10 1
Pepsin powder, soluble, 100 g 30181.10 1
Petroleum ether, 40-60°C, 250 ml 30184.25 1
Ortho-phosphoric acid 85%, 250 ml 30190.25 1
Resorcin, recryst., 50 g 30209.05 1
D(+)-Sucrose, 100 g 30210.10 1
Nitric acid, 65%, 1000 ml 30213.70 1
Sulphuric acid, 95-98%, 500 ml 30219.50 1
Silver nitrate solution, 5%, 100 ml 30223.10 1

Lighter for natural/liquified gases 38874.00 1
Flints, 3 pcs.  38874.01 1
Rubber stopper, d = 22/17mm, w/o hole 39255.00 2
Rubber stopper, d = 22/17mm, 1 hole 39255.01 3
Rubber stopper, d = 32/26 mm, w/o hole 39258.00 1
Sieve, fine mesh, d = 60 mm 40968.00 1
Painters brush, hard 40979.00 1
Pipettor, bulb, 3 valves, 10 ml max. 47127.01 1
Scissors, straight/blunt points, l = 110 mm 64616.00 1
Petri dish, d = 40 mm 64704.00 2
Petri dish, d = 100 mm 64705.00 2
Storage case, h = 130 mm 13269.00 1
Foam inlet for CH 4 13093.25 1
Label CH 4 TESS 168738 1

Additionally required are the following:
TESS Chemistry Box 2 13298.88 1
(without chemicals from box 2)

CHEMICALS and accessories:
for 10 groups:
Acetaldehyde, 98-100%, 250 ml 30001.25 1
Acetone, chem. pure, 250 ml 30004.25 1
Boric acid, powder, 250 g 30044.25 1
Bromine, 100 ml 30046.10 1
Fehling’s solution I, 250 ml 30079.25 1
Fehling’s solution II, 250 ml 30080.25 1
Formaldehyde sol., ca. 35%, 500 ml 48146.50 1
Glycerol, 250 ml 30084.25 1
Urea, 250 g 30086.25 1
Iodine potassium iodide solution, 100 ml 30094.10 1
Potassium permanganate, 250 g 30108.25 1
Copper foil, d = 0.1 mm, 100 g 30117.10 1
Copper-II oxide, powder, 100 g 30125.10 1
Sodium carbonate, anhyd., 250 g 30154.25 1
Sodium chloride, 500 g 30155.50 1
Sodium hydroxide, flakes, 500 g 30157.50 1
Phthalic anhydride, 250 g 30192.25 1
Resorcin, recryst., 50 g 30209.05 1
Hydrochloric acid, 37%, 1000 ml 30214.70 1
Sulphuric acid, 95-98%, 500 ml 30219.50 1
Starch, soluble, 100 g 30227.10 1
Toluene, 250 ml 30236.25 1
D-Glucose, 250 g 30237.25 1
Oxalic acid cryst., 100 g 30268.10 1
AH-salt, 100 g 30910.10 1
Acrifix 190, 1000 g 31003.70 1
1,4-Butanediol, 250 ml 31141.25 1
Meth. eth. ket .peroxide stab., 20 ml 31143.10 1
Raw alcohol for burning, 1000 ml 31150.70 1
Casein, alkali-soluble, 100 g 31188.10 1
Dichloromethane, 250 ml 31255.25 1
Acetic acid, 99-100%, 500 ml 31301.50 1
Dyestuffs, set of 9 31329.00 1
Hexamethylene diamine, 25 g 31367.04 1
Calcium hydroxide solution, 1000 ml 31458.70 1
Benzoyl peroxide solution, 25 g 30977.04 1
Copper-II sulphate, anhydr., 250 g 31495.25 1
Oleic acid, pure, 500 ml 31685.50 1
Phenol, liquefied, 250 ml 31713.25 1
Phenolphthalein solution, 1%, 100 ml 31714.10 1
Sample set for study of plastics 31730.00 1
Polyvinyl chloride, powder, 250 g 31745.25 1
PVC-plates, pack of 5 31751.02 1
Standard sand, fine, 2500 g 31825.79 1
Sebacoyn dichloride, 25 ml 31833.04 1
Silicone oil, 500 ml 31849.50 1
Styrene, 250 ml 31858.25 1
Cotton wool, white, 100 g 31944.10 1
Polyethylenimin-Cellulose, 100 g 31973.10 1
Zinc chloride, dry, 250 g 31983.25 1
Filter paper, 580 x 580 mm, 10 sheets 32976.03 1
Circular filter, d = 90 mm, 100 pcs. 32977.03 1
Paper, ceram. fibre, 1.0 x 500 x 2000 mm 38750.01 1
Test tube, 180 x18 mm, 100 pcs. 37658.10 1
Butyl acetate, 100 ml 48129.10 1
Formaldehyde sol., ca. 35%, 250 ml 48146.25 1
Moltoprene A+B, 500 ml each 48294.70 1
Styropor P, 250 g 48492.25 1

additionally for group:
Bunsen burner DIN, natural gas 32165.05 1
Safety gas tubing DVGW, 1 m 39281.10 1
Portable balance HS120, 0.1/0.2 g 46004.00 1

13293.88

13294.88

CHEMICALS and accessories:
for 10 groups:
Crocodile clips, bare, 10 pcs. 07274.03 1
Candle holder with stopper 64157.00 1
Stearin candles, d = 13 mm, 20 pcs. 09901.02 1
Boric acid, powder, 250 g 30044.25 1
Bromine, 100 ml 30046.10 1
Calciumbishydrogenephosphate, 500 g 30056.50 1
Iron-II sulphate, 500 g 30072.50 1
Gelatin powder, 250 g 30083.25 1
Ethylene glycol, 250 ml 30085.25 1
Charcoal, small pieces, 300 g 30088.30 1
Potassium hydroxide pellets, 500 g 30103.50 1
Lithium hydroxide, 25 g 30130.04 1
Sodium hydrogen carbonate, 500 g 30151.50 1
Zinc sulphate 7-hydr., 250 g 30249.25 1
Copper turnings, 250 g 30263.25 1
Oxalic acid cryst., 100 g 30268.10 1
Lead-II chloride, 500 g 31117.50 1
Eosin for microscopy, 25 g 31296.04 1
Potassium chromate, yellow, 250 g 31429.25 1
Lithium metal, bottle with can, 25 g 31523.03 1
Manganese-II chloride, crys., 250 g 31556.25 1
Sodium silicate solution, 500 ml 31653.50 1
n-pentane, 250 ml 31707.25 1
Quartz glass wool, 10 g 31773.03 1
Sulphurous acid, 5-6% SO2, 1000 ml 31832.70 1
Porcelain boats, 10 pcs. 32471.03 1
Glass tubes, straight, l = 80 mm, 10 pcs. 36701.65 1
Graphite electrode,
d = 7 mm, l = 150 mm, 6 pcs. 44512.00 3
Sodium carbonate 10-hydr., 500 g 48309.50 1
Micro slide with 1 cavity, 10 pcs. 64693.03 1
Student Microscope 62417.93 1
Carbon electrodes, d = 7 mm 08155.00 1
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TESS Biology Box 2 13297.88

Support base variable                        02001.00 1
Support rod, stainl. steel, l =500 mm 02032.00 1
Bosshead 02043.00 1
Rubber bands, 50 pcs. 03920.00 1
Clinical thermometer, +35...+42°C 04165.00 1
Round cell, 1.5 V 07922.01 2
Flashlight, w/o battery, medium 08164.00 1
Porcelain dish 25 ml, d = 50 mm 32514.00 1
Mortar with pestle, 70 ml, porcelain 32603.00 1
Circular filter, d = 90 mm, 100 pcs. 32977.03 1
Wire gauze 160 x160 mm, ceramic centre 33287.01 1
Wire gauze, copper, 150 x150 mm 33290.00 1
Knife, stainless 33476.00 1
Snap-cap vials, 85 ml, 10 pcs. 33623.03 1
Test tube rack for 6 tubes, wood 37685.00 1
Universal clamp 37715.00 1
Support ring, dia.=130 mm, with boss 37722.03 1
Lab. pencil, waterproof 38711.00 1
Test tube holder, up to dia.= 22 mm 38823.00 2
Spoon, with spatula end, l = 180 mm, 
plastic 38833.00 1
Rubber stopper, d = 22/17 mm, 1 hole 39255.01 1
Rubber stopper, d = 32/26 mm, 1 hole 39258.18 1
Rubber stopper, d = 35/29 mm, 1 hole 39259.01 1
Rubber tubing, dia.= 6 mm 39282.00 1
Protective glasses, clear glass 39316.00 1
Pinchcock, mohr type, 50 mm 43602.00 1
Pipettor, bulb, 3 valves, 10 ml max. 47127.01 1
Candle holder with stopper 64157.00 1
Rubber bulb, with glass tube 64170.00 1
Tweezers, straight, pointed, l = 100 mm 64607.00 1
Dissecting needle, pointed 64620.00 1
Dissecting needle, lancet-shaped 64621.00 1
Scissors, straight, pointed, l = 110 mm 64623.00 1
Cover glasses, 18 x 18 mm, 50 pcs. 64685.00 1
Microscopic slides, 50 pcs. 64691.00 1
Pipette, with rubber bulb 64701.00 2
Brush, fine 64702.00 1
Glass plate, 120 x 60 x 2 mm 64736.00 1
Scissors, straight, l = 180 mm 64798.00 1
Glass plate, 120 x120 x2 mm 64819.00 1
Culture vessel cover, slotted 64847.00 1
Touching bristle 64928.00 1
Optical illusion figures 64948.00 1
Physiological vision figures 64949.00 1
Butterfly, wing, microslide 168586 1
Magnifier, plastic, 5x, d = 30 mm 88002.01 1
Storage case, h = 130 mm 13269.00 1
Foam inlet for BS 2 168547 1
Label BS 2 TESS 165713 1

Additionally required are the following:
for 1 group:
Butane burner, Labogaz 206 type 32178.00 1
Butane cartridge                             47535.00 1
Portable balance HS 120 / 0.1 g 46004.00 1
Student microscope SFC-100FL 62417.93 1

CHEMICALS
for 1 - 10 groups:
Chemicals set for TESS Biology Box 2 13296.44

TESS Biology Box 3 – Microscopy 13295.88

Labels, 22 x 18 mm, 1200 pcs. 168747 1
Snap-cap vials, 30 x 50 mm 168735 14
Watch glass, dia. 60 mm 34570.00 2
Funnel, plastic, dia. 50 mm 36890.00 1
Glass rod, boro 3.3, l = 200 mm,d = 3 mm 40485.01 1
Dropping pipettes with rubber caps 168736 2

consisting of:
Stearin candles, d = 13 mm, 20 pcs. 09901.02 1
Acetone, chem. pure, 250 ml 30004.25 1
Diethyl ether, 250 ml 30007.25 1
Raw alcohol for burning, 1000 ml 31150.70 1
Petroleum ether, 100-140°C, 500 ml 30037.50 1
Calcium carbonate, 500 g 30052.50 1
Fehling’s solution I, 250 ml 30079.25 1
Fehling’s solution II, 250 ml 30080.25 1
Glycerol, 250 ml 30084.25 1
Iodine potass. iodide sol., 250 ml 30094.25 1
Potassium hydroxide pellets, 500 g 30103.50 1
Cobalt-II chloride, 25 g 30113.04 1
Copper-II sulphate, cryst., 250 g 30126.25 1
D-fructose -laevulose-, 25 g 30128.04 1
Magnesium sulphate, 500 g 30136.50 1
Methanol, 500 ml 30142.50 1
Sodium chloride, 500 g 30155.50 1
Sodium hydroxide, flakes, 500 g 30157.50 1
Olive oil, pure, 100 ml 30177.10 1
Liquid paraffin, 250 ml 30180.25 1
Pepsin powder, soluble, 100 g 30181.10 1
Petroleum ether, 40-60°C, 250 ml 30184.25 1
D(+)-Sucrose, 100 g 30210.10 1
Sea sand, purified, 1000 g 30220.67 1
Starch, soluble, 100 g 30227.10 1
D(+)-Glucose 1-hydrate, 250 g 30237.25 1
Hydrochloric acid, approx. 5%, 250 ml 30315.25 1
Litmus paper, blue, 1 box 30678.01 1
Litmus paper, red, 1 box 30678.02 1
Azur-eosin-meth. blue sol., 100 ml 31070.10 1
Agar-agar, powdered, 100 g 31083.10 1
N-butanol, 250 ml 31142.25 1
Quinine hydrochloride, 10 g 31196.03 1
Chloral hydrate, 100 g 31200.10 1
Water, distilled, 5 l 31246.81 1
Acetic acid 99...100%, pure, 1 l 31301.70 1
Ox gall, desiccated, 100 g 31310.10 1
Glycerol gelatin, 100 g 31339.10 1
Dipotass. hydrog. phosphate, 250 g 31438.25 1
Calcium hydroxide solution, 1000 ml 31458.70 1
Carmine acetic acid sol., 250 ml 31469.25 1
TLC-foil, silica gel., 25 off 31502.04 1
Methyl-green for microscopy, 10 g 31570.03 1
D(+)-Lactose, powder, 100 g 31577.10 1
Sodium molybdate, cryst., 50 g 31636.05 1
Pancreatin, 25 g 31699.04 1
Peptone, dry, from meat, 50 g 31708.05 1
PVC-plates, pack., 5 pcs. 31751.02 1
Fuchsine acid -rubin s-, 25 g 31813.04 1
Sudan-III solution, alcohol, 250 ml 31861.25 1
Cotton wool, white, 100 g 31944.10 1
Chromatographic paper, 100 stripes 32972.00 1
Filter paper, 580 x 580 mm, 10 sheets 32976.03 1
Wood splints, package of 200 39126.20 1
Folded filter, qual., d = 185 mm, 100 pcs. 47580.05 1
Blood lancets, sterile, 200 pcs. 64217.00 1

13295.88
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Starch, soluble, 100 g 30227.10 1
Stearic acid, 250 g 30228.25 1
D-Glucose, 250 g 30237.25 1
Lactic acid, 100 ml 30264.10 1
Caustic soda solution, 32%, 1000 ml 30266.70 1
Oxalic acid cryst., 100 g 30268.10 1
Mixed indicator pH 1-13 47014.02 1
Nitrate, nitrite, tester, 100 pcs. 30346.07 1
Ammonia solution, 25%, 1000 ml 30933.70 1
L(+) ascorbic acid,cryst., 100 g 31067.10 1
Raw alcohol for burning, 1000 ml 31150.70 1
Acetic acid, 99-100%, 500 ml 31301.50 1
Calcium hydroxide solution, 1000 ml 31458.70 1
Magnesium oxide, 100 g 31546.10 1
Methylene blue sol., alkal., 250 ml 31568.25 1
Sodium sulphide cryst., pure, 250 g 31645.25 1
Ninhydrin, 10 g 31666.03 1
Hydrochloric acid, 25%, 1000 ml 31822.70 1
Schiff’s  reagent, 250 ml 31827.25 1
Sudan-III solution, alcohol, 250 ml 31861.25 1
Hydrogen peroxide, 30%, tech. gr., 1000 ml 31942.70 1
Chromatographic paper, 100 stripes 32972.00 1
Filter paper, 580 x 580 mm, 10 sheets 32976.03 1
Circular filter, d = 70 mm, 100 pcs. 32977.02 1
Circular filter, d = 110 mm, 100 pcs. 32977.04 1
Beads, 200 g 36937.20 1
Wood splints, package of 200 39126.20 1
Test tubes, d =18 mm, l =180 mm, 
FIOLAX, 100 pcs . 36308.10 1
Protective gloves, medium, pack of 100 39175.02 1
Laboratory balance RS232 80/160/320 g 48800.93 1
Folded filter, qual., d = 185 mm, 100 pcs. 47580.05 1

Additionally for group:
Bunsen burner DIN, natural gas 32165.05 1
Safety gas tubing DVGW, 1 m 39281.10 1

TESS Biology Box 1 13296.88

Funnel, glass, top dia. 80 mm 34459.00 1
Watch glass, dia. 60 mm 34570.00 3
Glass beaker, tall, 100 ml 36002.00 1
Glass beaker, tall, 250 ml 36004.00 2
Glass beaker, tall, 600 ml 36006.00 1
Glass beaker, tall, 1000 ml 36008.00 1
Erlenmeyer flask, narrow neck, 100 ml 36118.00 1
Erlenmeyer flask, narrow neck, 250 ml 36124.00 2
Graduated pipette, 1 ml 36595.00 1
Graduated pipette, 10 ml 36600.00 1
Graduated cylinder, 100 ml 36629.00 1
Glass tubes, straight, l = 80 mm, 10 pcs. 36701.65 1
Test tubes, d =16 mm, l =160 mm, 10 pcs. 37656.03 1
Students thermometer, -10...+110°C 38005.02 1
Glass rod, l =200 mm, d =5 mm, 10 pcs. 40485.03 1
Glass rod, l = 300 mm, d =7 mm, 10 pcs. 40485.05 1
Bottle, narrow mouth, 100 ml, clear 41101.01 5
Petri dish, d = 100 mm 64705.00 6
Glass tube, l = 200 mm 64807.00 1
Glass tube, d =32/29 mm, l =300 mm 64940.00 1
Storage case, h = 130 mm 13269.00 1
Foam inlet for BS 1 168546 1
Label BS 1 TESS 165712 1



TESS

Cover for storage box 13270.00

Literature

Student Experiments Physics 
– Electrics/Electronics SB 1 01002.02
– Electrics/Electronics SB 2 01004.02
Student Experiments Mechanics 1-5 01158.02
Student Experiments Mechanics 6 01159.02
Student Experiments Heat 01160.02
Student Experiments Optics 01164.02
Student Experiments Wave optics 01167.02
Student Experiments Electricity/Electronics 01169.02
Student Experiments Electrostatics 01163.02
Student Experiments Magnetism 01162.02

Tweezers, curved, pointed, l = 100 mm 64608.00 1
Dissecting needle, pointed 64620.00 1
Circular filter, d = 90 mm, 100 pcs. 32977.03 1
Microscopic slides, 50 pcs. 64691.00 1
Brush, fine 64702.00 1

Microscopic slides for reference, 5 pcs. 168733 1
Microtome sections, set of 160 pcs. 13295.20 1

consisting of 8 glasses with 20 microtome sections of:
basswood, wood, across 168725 1
sunflower, trunk, across 168726 1
lily, starnen, across 168727 1
syringa, leaves, across 168728 1
medulla with neuron, across 168729 1
small intestine, across 168730 1
small intestine, across 168731 1
bacteria types 168732 1
Storage case, h = 130 mm 13269.00 1
Foam inlet for BS 3 13295.25 1
Label BS 3 TESS 168740 1

Chemicals set for TESS Microscopy 13295.10 1
consisting of:
Canada balsam, synthetic 10 ml
Rotihistol for microscopy 50 ml
Glycerol, 99% 25 ml
Glycerol gelatine 10 ml
Safranin solution, 1% 50 ml
Astra blue for microscopic staining, 1% 50 ml
Hemalum solution -Mayer- 25 ml
Alizarine viridine chrom.alum.solution 50 ml
Eosin solution, 1% 50 ml
Raw alcohol, 96% 50 ml
Raw alcohol, 70% 50 ml
Alcohol with hydrochloric acid 25 ml
Isopropyl alcohol 50 ml
Formaldehyde solution, 5% 50 ml
Water, destilled 50 ml

Recommended accessories:
Folder TESS Microscopy
(contains master copy of flow charts  
and figures) 13295.23 1
Foam insert for microscopes 13295.26 1
Prism microscope PS-2 62205.00 1
Microscope SFC-3A 62206.00 1
Rechargeable LED lamp for SFC-3A 62206.93 1

45

13270.00

Student Experiments Radioactivity 01155.02
Student Experiments, General and 
Inorganic Chemistry, Part 1 01835.02
Student Experiments, General and 
Inorganic Chemistry, Part 2 01836.02
Student Experiments, Organic Chemistry 01837.02
Student Experiments, Chemistry of polymers 01838.02
Student Experiments Food Chemistry 01839.02
Student Experiments Chemistry TESS 01841.02
Student Experiments Biology TESS 01845.02
Handbook TESS-Box Microscopy 13295.02
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PHYWE SYSTEME GmbH & Co. KG
Robert-Bosch-Breite 10

D-37079 Göttingen
Germany

Phone
++49/551 604 - 0

Fax
++49/551 604 -115

e-mail
int.sales@phywe.com

Errors excepted. Subject to technical alterations. Please refer to our general terms and conditions of sale.


