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1. FUNDAMENTAL PRINCIPLES 

ELS 1.1  The electrical circuit 
ELS 1.2  Double-throw switch 
ELS 1.3  Voltage 
ELS 1.4  Serial connection of voltage sources 
ELS 1.5  Parallel connection of voltage sources 
ELS 1.6  Current intensity 
ELS 1.7  Conducutors and nonconductors 
ELS 1.8  Do liquids conduct electrical current? 
 

2. ELECTRICAL RESISTANCE 
ELS 2.1  Ohm´s Law 
ELS 2.1.1  Series of measurements for Ohm´s Law 
ELS 2.2  Application of Ohm´s Law 
ELS 2.3  Wires and their amout of resistance 
ELS 2.3.1  Specific resistance of wires  
ELS 2.4  Ohmic resistor 
ELS 2.5  An incandescent lamp is not an ohmic resistor 
ELS 2.6  Serial connection of incandescent lamps 
ELS 2.7  Serial connection of ohmic resistors 
ELS 2.8  Voltage division 
ELS 2.8.1  Sliding resistor 
ELS 2.9  Parallel connection of incandescent lamps 
ELS 2.10  Parallel connection of ohmic resistors 
ELS 2.11  Resistors in parallel/series circuits 
ELS 2.12  Why are voltage sources connected in parallel? 
ELS 2.13  Model of a potentiometer 
ELS 2.13.1  Dimming by means of a potentiometer 
ELS 2.13.2  Unloaded potentiometer 
ELS 2.13.3  Loaded potentiometer 
ELS 2.14  Internal resistance of voltage sources (terminal voltage) 
ELS 2.15  Internal resistance of a voltmeter 
ELS 2.16  Internal resistance of an ammeter 
ELS 2.17 Expansion of the measuring range of a voltmeter 
ELS 2.18  Expansion of the measuring range of an ammeter 
ELS 2.19  Wheatstone´s bridge connection 
 

3. THERMAL ENERGY DERIVED FROM ELECTRICAL ENERGY 
ELS 3.1  Electrical energy is converted into thermal energy 
ELS 3.2  Electrical energy is converted into light energy 
ELS 3.3  Conducting wires and resistor wires 
ELS 3.4  Development of heat with different cross sections of wire 
ELS 3.5  Safety fuse 
 

4. WORK AND POWER 
ELS 4.1  The power of incandescent lamps 
ELS 4.2  Electrical work 
ELS 4.2.1 Heat emmission and the current intensity 
ELS 4.2.2 Electric heat equivalent 
ELS 4.3 Water equivalent 
 

5. ELECTROCHEMISTRY 
ELS 5.1  An electrochemical element 
ELS 5.1.1  Volta cell 
ELS 5.2  Electrolysis 
ELS 5.3  Electroplating 
ELS 5.4  Model of a lead accumulator 
ELS 5.5  Contact series 
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ELS 1.7ELS 1.7CONDUCTORS AND CONDUCTORS AND 

NONCONDUCTORSNONCONDUCTORS

Material:
1x Plug-in panel
2x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB wire, interrupted, with socket
1x PIB switch, ON/OFF
1x PIB battery, 1.2V
1x PIB lamp socket E10
1x Conductors and nonconductors, set
1x Electrodes, set
1x Light bulb, 2.5V/0.2A, E10
2x Crocodile clip with plug

Required Kit:
P9901-4D Electricity 1
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EELLSS  11..77  

 
 
 
Some materials conduct electrical current well („conductors“), others do not conduct electrical 

current at all („noncoductors“ or „insulators“). 
 
 
Wiring:  

 

Arrangement of the wiring according to the illustration. The crocodile clips are put into the PIB 

with socket. 

 

 

Experiment: 

 

Different materials are clamped into the crocodile clips (paper, plastics, wood, coal, 

various metals). After closing the switch the lamp indicates conductors and 

nonconductors by glowing or no glowing. 

 
 

Conclusion:  
All metals and coal are conductors. Plastics, paper and wood are examples for insulators.. 
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