TOPIC:  It is all about the “Electron”


Key Learning:

                                                     Unit Essential Question








TOPIC:  Electrical Safety


Key Learning:

                                                     Unit Essential Question







TOPIC:  Electricity working for us - EMF


Key Learning:

                                                     Unit Essential Question








TOPIC: Instruments and units of electrical measurement


Key Learning:

                                                     Unit Essential Question







TOPIC:  Ohm’s Law and Resistance


Key Learning:

                                                     Unit Essential Question








TOPIC:  Specialized Electrical Components


Key Learning:

                                                     Unit Essential Question







TOPIC:  Introduction Logic Circuits and Robotics


Key Learning:

                                                     Unit Essential Question







Introduction and review of key concepts related to the electron and how it relates to Electricity/ Electronics.





Why are key concepts and properties related to the electron important to the study of  “ELECTRONICS” ?





CONCEPT:  Wire Sizes and gauge





CONCEPT: Conductors and Insulators





CONCEPT:  The parts of the Atom





Lesson Essential Questions:





- Compare and contrast gauge and diameter.


-Why is understanding the American Wire Gauge important?


- What is the most commonly used A.W.G for a home’s wiring?





Lesson Essential Questions:





- Why are the atomic properties of a material important  ?


- Explain what is an electrical insulator?


-How can these both be useful to electricity and electronics?








Lesson Essential Questions:  





- Why is knowledge of the atom important to electricity and electronics?


- Why is the overall charge of an atom important?


-Explain how the charge of an electron is important?





Vocabulary:


American Wire Gauge, Circular Mils, Cubic Mils








Vocabulary:


Atom, Proton, Neutron, Electron








Vocabulary:


Conductor, insulator, Semi-conductor, Super-conductor











Additional Info:  Lecture, Demonstration, Media Presentation, Classroom discussion and written assessment
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Students will be exposed to proper safety procedures used when working with electricity and electronics.





Why is the knowledge of electrical safety important when working with electricity and electronics?





CONCEPT: Safety procedures and awareness.





CONCEPT: Volts and amperes.





CONCEPT:  Effects of electricity on the body.





Lesson Essential Questions:





- How is an electrical device potentially dangerous to work on even after it has been turned off?


-When and why should safety goggles be worn in the electricity/electronics laboratory?





Lesson Essential Questions:





-How do volts with amps compare and contrast?


-How and why it is the “Amperage” that is harmful to the human body? 








Lesson Essential Questions:  





-How and why does the human body conduct electricity?


-How does electricity cause damage or harm to the human body? 








Vocabulary: De-energize, Capacitor, Complete Circuit, Short-To-Ground





Vocabulary: Volts, Amperes, Current











Vocabulary: Heart, SA Node, Nervous System, Deliberator











Additional Info:  Lecture, Demonstration, Media Presentation, Classroom Discussion, and written assessment
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Students will explore the processes involved in commercial power generation and distribution in our society.





How do we change voltage levels of electricity from small to larger, and large to smaller?





CONCEPT: Electricity vs. Electronics





CONCEPT: Power Generation and  Distribution 





CONCEPT:  The function of transformers





Lesson Essential Questions:





-How does electricity compare and contrast with electronics?


-How does electrical power compare and contrast with electronic control circuits?


-How does high voltage compare and contrast with fractional voltage?








Lesson Essential Questions:  





-How is electricity generated and distributed in our society?


-How are electrons distributed through electronic circuits?





Lesson Essential Questions:





-How and why are transformers important to electricity and electronics?


-How do “step up” transformers and “step down” transformers compare and contrast?





Vocabulary: Step Up Transformers, Step Down Transformer, Turn Ratio








Vocabulary: Commercial Electrical Power Plant,, Substation, NEC, UL, Service Entry








Vocabulary: Voltage, Amperage, Resistance, Kilovolts (KVP), Milliamps (MA), Farad, Micro Farad








Additional Info:  Lecture, demonstration, classroom discussion and written assessment of material covered. Reading assignment from text chapter to support key concepts. 
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Students will explore the various instruments and units of measurement used in electricity and electronics.





Why is the knowledge of instruments and units of electrical measurement so important in Electricity and Electronics?





CONCEPT: Alternating Current and Direct Current





CONCEPT: Units of measurement





CONCEPT:  Instruments used in measuring the properties of electrons 





Lesson Essential Questions:





- How do AC and DC current compare and contrast?








Lesson Essential Questions:





-How do volts, ohms, amps and watts compare and contrast?


-How can two known units of measure be used to calculate an unknown unit of measure? 











Lesson Essential Questions:  





-How does using an analog meter compare and contrast with using a digital meter?


-How do the Ammeter, Voltmeter, and Ohmmeter


compare and contrast?








Vocabulary: Alternating Current, Direct Current, Sine Wave, Square Wave,


Cycles, Hertz





Vocabulary: Voltage, Power, Current, Resistance, Amperes





Vocabulary: Ammeter, Ohmmeter, Voltmeter, Oscilloscope











Additional Info:  Lecture, Demonstration, Media Presentation, Class Room Discussion and written assessment. Supporting text chapter can be used if assessment reveals necessary.





3.7.10 A    Technological Devices                                                    3.7.12 A    Technological Devices


2.1.11 A    Mathematical Standards                                                  1.1.11 F     Learning to Read Independently


1.5.11 A    Quality of Writing                                                           1.5.11 B    Quality of Writing








Students will become familiar with the concept RESISTANCE.  Students will also understand key points related to Ohms Law and applying it in calculations.





What is the importance of understanding RESISTANCE in electronics?





CONCEPT:  The “PIRE wheel”used in calculations





CONCEPT: Ohms Law





CONCEPT: Resistance





Lesson Essential Questions:





- How is the “PIRE   


  Wheel” applied to circuit  


  calculations?


- Why is it important to  


   perform circuit 


   calculations?





Lesson Essential Questions:





- What were Georg Ohm’s


contributions to electricity and electricity?


- Why is “Ohms Law” so important in electricity and electronics?








Lesson Essential Questions:  





- Why is understanding Resistance important to electronics?


- Why are Resistors made from the various materials that they are made from?


- Why are Resistors   


   important to electronic  


   circuits?





Vocabulary: Heat Dissipation, Trouble Shooting Method, Color Codes











Vocabulary: Universal Systems Model, Trouble Shooting Method











Vocabulary: Watts (P)


- Amperes (I)


- Resistance (R)


- Voltage (E)











Additional Info:  Use the “ The Electricity/ Electronics ” text for key concepts, definitions, and historical foundation, to support lesson. Use various reading strategies where applicable.
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Students will be explore various specialized electrical components and their primary functions in circuits.





How has the evolution of electrical components advanced our society?





CONCEPT:  Diodes / Transistors





CONCEPT:  Capacitors





CONCEPT:  Resistors 





Lesson Essential Questions:





- Why is the purpose and function of a diode important to electricity and electronics?


- Why is the purpose and function of a transistor important to electricity and electronics?


- How do diodes and transistors compare and contrast?





Lesson Essential Questions:





- How and why is the purpose and function of a capacitor useful and important in electricity and electronics?


- How does the function of a capacitor and the function of a resistor compare and contrast?











Lesson Essential Questions:  





- What is the purpose and function of a resistor?


- How has material technology impacted resistors over the years?





Vocabulary: Resistor, Ohm, Resistance, Shunt














Vocabulary: Capacitor, Farad, Micro Farad, Capacitance, Hard Start, Bleeder Capacitor, Electrolytic  








Vocabulary:


Semi-Conductor, Light Emitting Diode, LCD, Geranium Diode, Zener Diode, Diac, Triac, SCR, UJT








Additional Info:  Lecture, text assignment, demonstration, media presentation, classroom discussion, and written assessment.
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Students will explore semiconductors, integrated circuits, and an introduction to the evolution of “Automation and Robotics”.





How has the advancement of semiconductors and integrated circuits advanced our society technologically? society?





CONCEPT: Introduction to Robotics 





CONCEPT: Introduction to Symbols and Schematics





CONCEPT: Introduction to Semiconductors and Integrated Circuits





Lesson Essential Questions:





-How and why has robotics evolved in our society?


-Why is robotic safety important?


- How do the various power sources for robotics compare and contrast?


- How do the advantages and limitations of robotics compare and contrast in various fields?





Lesson Essential Questions:





- Why is it important acquire the knowledge of symbols and schematic drawings? 


- Why are symbols and schematic drawings important in the production of high-tech equipment?








Lesson Essential Questions:  





- How has semiconductors and integrated circuits played a role in advancing our society?


- How has advancements in material technology impacted semi conductors and integrated circuits?








Vocabulary: Electric Motor, Hydraulics, Pneumatics, CPU, Flow Chart, Work Envelope, Teach Pendent, Servo, Sensors 





Vocabulary: Preliminary Sketch, CAD, Symbols, Flow Chart, Universal systems Model 





Vocabulary: Analog Circuit, Digital Circuit, AND Circuit, NAND Circuit, NOR Gate, NOT Gate, OR Gate











Additional Info:  Lecture, text assignment, demonstration, media presentation, classroom discussion, and written assessment.





3.7.10 A    Technological Devices                                                    3.7.12 A    Technological Devices


2.1.11 A    Mathematical Standards                                                  1.1.11 F     Learning to Read Independently


1.5.11 A    Quality of Writing                                                           1.5.11 B    Quality of Writing











