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COURSE DESCRIPTION 
ELKO COUNTY SCHOOL DISTRICT 

ELECTRONICS I 
ELE001 

 
This year long course is designed to introduce the student to the fundamentals of Electronics. 
The student will learn basic direct current (DC), alternating current (AC), semiconductor, 
electronic circuit, and digital theory.  At the end of the year, the student will purchase a simple 
electronics kit from Chaney Electronics and construct and troubleshoot it. 
 
Equipment Used: 
Heathkit - ETW-3600 Analog Trainer 
Real-Time, Two-Channel, Oscilloscope 
Digital Multimeter  
Soldering Iron, Solder, and Desolder Pump 
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When the student has completed this course, he or she will be able to: 
Standard    Course Competencies    
 
 

General Course Objectives 

10.1.1.1 
10.1.1.3 
10.1.1.4 
10.1.1.5 

1. Discuss basic and intermediate electronic theory and techniques. 

10.1.1.2 2. Construct basic electronic circuits using only a schematic diagram as a guide. 
10.1.1.2 3. Use a multimeter and oscilloscope to measure electronic parameters. 
10.1.1.2 
10.1.1.4 
10.1.1.5 

4. Use transistors, diodes, and integrated circuits to construct basic electronic 
circuits. 

10.1.1.2 
10.1.1.4 
10.1.1.5 

5. Construct and analyze the basic operation of amplifiers and power supplies. 

10.1.1.1 
10.1.1.2 
10.1.1.3 
10.1.1.4 
10.1.1.5 

6. Discuss basic electronics and techniques associated with rectification. 

10.1.1.5 7. Discuss the binary, binary coded decimal, and hexadecimal number systems. 
10.1.1.5 8. Construct and test simple gating and flip-flop circuits. 
10.1.1.2 9. Discuss classroom safety procedures. 
10.1.1.2 10. Perform basic soldering techniques. 
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When the student has completed this course, he or she will be able to:  
 Standard        Course Competencies    

 Specific Course Objectives for Safety. 
10.1.1.2 1. Practice precautions that must be maintained while working around 

potential electrical shock hazards. 
10.1.1.2 2. Demonstrate a willingness to follow safety rules. 
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When the student has completed this course, he or she will be able to:  
 Standard        Course Competencies    

 Specific Course Objectives for Electronic Equipment. 
101.1.2 3. Identify hand tools. 
10.1.1.2 4. Adjust wire strippers. 
10.1.1.2 5. Demonstrate the proper use of a digital multimeter when measuring 

current, voltage, resistance, and frequency. 
10.1.1.2 6. Demonstrate the proper use of an oscilloscope when measuring voltage 

and time. 
10.1.1.2 7. Solder wire to pin or lead terminals using good mechanical connections 

and soldering techniques. 
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When the student has completed this course, he or she will be able to:  
 Standard        Course Competencies    
 Specific Course Objectives for the Basic Principles of Electronics. 
10.1.1.3 8. Define atom, electron, proton, nucleus, and ion. 
10.1.1.3 9. State the electrical charge associated with the electron, proton, neutron, 

and ion. 
10.1.1.3 10. Demonstrate an understanding of the Bohr Atom. 
10.1.1.3 11. Distinguish between inner and outer orbits. 
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When the student has completed this course, he or she will be able to:  
 Standard        Course Competencies    
 Specific Course Objectives for Sources of Electrical Energy. 
10.1.1.2 12. Use and test batteries. 
10.1.1.3 13. Describe how to generate electricity with magnetism. 
10.1.1.3 14. Describe how to generate electricity with heat. 
10.1.1.3 15. Describe how to generate electricity with light. 
10.1.1.3 16. Describe how to generate electricity with friction. 
10.1.1.3 17. Describe how to generate electricity by bending crystals. 
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When the student has completed this course, he or she will be able to: 
Standards    Course Competencies  
  Specific Course Objectives for Direct Current (DC) Electronics. 
10.1.1.3 18. State Coulomb’s Law. 
10.1.1.3 19. Define insulator, conductor, current flow, schematic diagram, coulomb, 

and ampere. 
10.1.1.3 20. Identify the schematic symbols of basic electronic components. 
10.1.1.3 21. State basic circuit requirements. 
10.1.1.3 22. Draw a schematic diagram and show the action of current flow. 
10.1.1.2 23. Construct a circuit from a schematic diagram. 
10.1.1.3 24. Use a scientific calculator. 
10.1.1.3 25. Solve combined multiplication and division problems 
10.1.1.3 26. Express numbers in scientific and engineering notation. 
10.1.1.3 27. Define resistance, ohm, and conductance. 
10.1.1.3 28. Name three types of resistor construction. 
10.1.1.3 29. Name three factors that affect resistance. 
10.1.1.3 30. Define potentiometer. 
10.1.1.3 31. Complete a resistor color code chart 
10.1.1.2 
10.1.1.3 

32. Compute a coded value of a resistor from the color code. 

10.1.1.2 
10.1.1.3 

33. Determine a resistor’s tolerance from the color code chart. 

10.1.1.2 
10.1.1.3 

34. Measure a resistor’s resistance using an ohmmeter. 

10.1.1.2 
10.1.1.3 

35. Determine if a resistor is within the coded tolerance by measuring the 
resistor with an ohmmeter. 

10.1.1.2 
10.1.1.3 

36. Determine by calculating and measuring how connecting resistors in 
series, parallel, and series-parallel affects total resistance. 

10.1.1.3 37. Define electromotive force, potential difference, voltage, and volt. 
10.1.1.3 38. Identify the polarity of a voltage. 
10.1.1.3 39. State Kirchoff’s voltage law. 
10.1.1.3 40. Explain the difference between a voltage rise and a voltage drop. 
10.1.1.2 
10.1.1.3 

41. Measure a voltage rise and a voltage drop using proper measuring 
techniques. 

10.1.1.3 42. State the affects of connecting batteries in series, parallel, and series-
parallel. 

10.1.1.3 43. Determine if batteries are connected in a series-aiding or series-opposing 
configuration. 

10.1.1.3 44. Define current and the ampere. 
10.1.1.3 45. State the difference between random and direct drift. 
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When the student has completed this course, he or she will be able to:  
 Standard        Course Competencies    
 Specific Course Objectives for Direct Current (DC) Electronics 
10.1.1.3 46. Define ground. 
10.1.1.1 
10.1.1.3 

47. State Ohm’s Law 

10.1.1.1 
10.1.1.3 

48. Write the three forms of the Ohm’s Law equation. 

10.1.1.1 
10.1.1.3 

49. Solve for current when voltage and resistance are given. 

10.1.1.1 
10.1.1.3 

50. Solve for voltage when current and resistance are given. 

10.1.1.1 
10.1.1.3 

51. Solve for resistance when current and voltage are given. 

10.1.1.1 
10.1.1.3 

52. Solve for Ohm’s Law values in series, parallel, and series-parallel 
configurations. 

10.1.1.1 
10.1.1.2 
10.1.1.3 

53. Use Ohm’s Law with circuit measurements. 

10.1.1.3 54. Define power and watt. 
10.1.1.1 
10.1.1.3 

55. Write the three basic power formulas. 

10.1.1.1 
10.1.1.3 

56. Solve for power when given voltage and resistance. 

10.1.1.1 
10.1.1.3 

57. Solve for power when given current and resistance. 

10.1.1.1 
10.1.1.3 

58. Solve for power when given current and voltage. 

10.1.1.1 
10.1.1.3 

59. Solve for current when given voltage and power. 

10.1.1.1 
10.1.1.3 

60. Solve for voltage when given current and power. 

10.1.1.1 
10.1.1.2 
10.1.1.3 

61. Solve for power values in basic DC circuits. 

10.1.1.1 
10.1.1.3 

62. Distinguish the affects of shorts and opens in series, parallel, and series-
parallel circuits. 

10.1.1.3 63. Describe two types of magnetic material. 
10.1.1.3 64. Demonstrate the flow of flux lines around a magnet. 
10.1.1.3 65. State the laws of magnetism. 
10.1.1.3 66. Define magnetomotive force, ampere-turn, and permeability. 
10.1.1.2 
10.1.1.3 

67. Construct and test a simple electromagnetic circuit using a relay. 
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When the student has completed this course, he or she will be able to:  
 Standard        Course Competencies    

 Specific Course Objectives for Direct Current (DC) Electronics. 
10.1.1.3 68. Name the instruments used to measure current, voltage, and resistance. 
10.1.1.2 
10.1.1.3 

69. Demonstrate the correct way to use an ammeter, voltmeter, and 
ohmmeter in electronic circuits. 

10.1.1.2 
10.1.1.3 

70. Construct and test simple DC circuits. 
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When the student has completed this course, he or she will be able to:  
 Standard        Course Competencies    
 Specific Course Objectives for Alternating Current (AC) Electronics. 
10.1.1.3 71. Define AC and DC. 
10.1.1.3 72. Identify a sine wave. 
10.1.1.3 73. Solve for the peak value, peak-to-peak value, and the RMS or effective 

value of a sine wave. 
10.1.1.3 74. Solve for the peak value when given the RMS or effective value of a sine 

wave. 
10.1.1.3 
10.1.1.4 

75. Define hertz, kilohertz, and megahertz. 

10.1.1.3 
10.1.1.4 

76. Compute period, wavelength, and frequency. 

10.1.1.3 77. Name types of capacitors. 
10.1.1.3 78. State the three factors which define capacitance. 
10.1.1.3 79. Find the total capacitance of series-connected and parallel-connected 

capacitors. 
10.1.1.3 
10.1.1.4 

80. Define capacitance, farad, and capacitive reactance. 

10.1.1.3 
10.1.1.4 

81. Write the formula for capacitive reactance. 

10.1.1.3 
10.1.1.4 

82. Solve for capacitive reactance when given frequency and capacitance. 

10.1.1.3 
10.1.1.4 

83. State the phase angle between voltage and current in a capacitor.  

10.1.1.3 
10.1.1.4 

84. Solve for the capacitive reactance and impedance in series and parallel 
RC circuits. 

10.1.1.3 
10.1.1.4 

85. Solve for phase relationships in series and parallel RC circuits. 

10.1.1.3 
10.1.1.4 

86. State the three requirements necessary to establish a Lissajous pattern on 
an oscilloscope when comparing two AC signals. 

10.1.1.3 
10.1.1.4 

87. Solve for the phase angle of a Lissajous pattern. 

10.1.1.3 
10.1.1.4 

88. Solve for values of an operating series and parallel RC circuit. 

10.1.1.3 89. Name types of inductors. 
10.1.1.3 90. State four factors which define inductance. 
10.1.1.3 91. Find the total inductance of series-connected and parallel-connected 

inductors.  
10.1.1.3 
10.1.1.4 

92. Define inductance, henry, and inductive reactance. 
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When the student has completed this course, he or she will be able to:  
 Standard        Course Competencies    

 Specific Course Objectives for Alternating Current (AC) Electronics. 
10.1.1.3 
10.1.1.4 

93. Write the formula for inductive reactance. 

10.1.1.3 
10.1.1.4 

94. Solve for inductive reactance when given frequency and inductance. 

10.1.1.3 
10.1.1.4 

95. State the phase angle between voltage and current in an inductor. 

10.1.1.3 
10.1.1.4 

96. Solve for inductive reactance and impedance in series and parallel RL 
circuits. 

10.1.1.3 97. Solve for phase relationships in series and parallel RL circuits. 
10.1.1.3 
10.1.1.4 

98. Solve for values in operating series and parallel RL circuits. 

10.1.1.3 99. Define mutual inductance and state how it effects transformer operation. 
10.1.1.3 100. Solve problems involving the turns ratio of a transformer with regard to 

voltage, current, impedance, and power. 
10.1.1.3 
10.1.1.4 

101. Name two sources of loss in a transformer. 

10.1.1.3 102. State why impedance matching is important. 
10.1.1.2 
10.1.1.3 
10.1.1.4 

103. Construct and test simple AC circuits. 
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When the student has completed this course, he or she will be able to:  
 Standard        Course Competencies    

 Specific Course Objectives for Electronic Semiconductor (Active) Devices. 
10.1.1.5 104. Identify semiconductor crystal structures. 
10.1.1.5 105. State the difference between N-type and P-type semiconductor materials. 
10.1.1.5 106. State that PN junction diodes are primarily used as electronic switches. 
10.1.1.5 107. Sketch a PN junction diode and label the P and N-type materials, and the 

depletion region. 
10.1.1.5 108. Define depletion region. 
10.1.1.5 109. State the voltage potential for both germanium and silicon PN junction 

diodes. 
10.1.1.5 110. Label the proper polarity for a forward and reverse-biased PN junction 

diode. 
10.1.1.5 111. Draw the schematic symbol for a PN junction diode and label the cathode 

and anode. 
10.1.1.2 
10.1.1.5 

112. Perform a static test of a PN junction diode. 

10.1.1.2 
10.1.1.5 

113. Construct and test a PN junction diode circuit. 

10.1.1.5 114. State that a zener diode is normally reverse-biased in a circuit. 
10.1.1.5 115. State the main purpose of a zener diode in a circuit. 
10.1.1.5 116. Draw the schematic symbol for a zener diode and label the cathode and 

anode. 
10.1.1.2 
10.1.1.5 

117. Construct and test a simple zener diode regulating circuit. 

10.1.1.5 118. State that bipolar transistors are current-controlled and primarily used for 
amplification. 

10.1.1.5 119. Draw the schematic symbols for NPN and PNP and label the emitter, 
base, and collector leads. 

10.1.1.5 120. Identify the correct biasing arrangements for NPN and PNP transistors. 
10.1.1.5 121. Identify and state the characteristics of the common-emitter, common-

base, and common-collector amplifier circuits.  
10.1.1.2 
10.1.1.5 

122. Construct and test a simple transistor amplifying circuit. 

10.1.1.5 123. Define alpha, beta, thermal runaway, and maximum power dissipation as 
applicable to transistors. 

10.1.1.5 124. State that field effect transistors are voltage-controlled and primarily used 
for amplification. 

10.1.1.5 125. Describe how a junction field effect transistor (JFET) operates. 
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When the student has completed this course, he or she will be able to:  
 Standard        Course Competencies    
 Specific Course Objectives for Electronic Semiconductor (Active) Devices. 
10.1.1.5 126. Identify the schematic symbols for a JFET, depletion-mode insulated gate 

field effect transistor (IGFET) or metal oxide semiconductor field effect 
transistor (MOSFET), the enhancement mode IGFET or MOSFET and 
label the gate, source, and drain leads. 

10.1.1.5 127. Explain the difference in operation between the depletion-mode and 
enhancement-mode MOSFET devices. 

10.1.1.5 128. Properly bias N and P-channel FETs. 
10.1.1.5 129. Name the three basic FET amplifier circuit configurations and state the 

characteristics of each. 
10.1.1.2 
10.1.1.5 

130. Construct and test a simple JFET amplifier ciruit. 

10.1.1.5 131. Define light, infrared rays, ultraviolet rays, and photons. 
10.1.1.5 132. State the light spectrum’s frequency range. 
10.1.1.5 133. Solve for wavelength when given the speed of light in meters per second 

and signal frequency. 
10.1.1.5 134. Name four light-sensitive devices, state the characteristics of each, and 

identify their schematic symbols. 
10.1.1.2 
10.1.1.5 

135. Construct and test a simple LED circuit. 

10.1.1.5 136. Define “integrated circuit” and list its advantages and disadvantages. 
10.1.1.5 137. Name the two basic types and characteristics of the digital IC. 
10.1.1.5 138. List three common ways that integrated circuits are packaged. 
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When the student has completed this course, he or she will be able to:  
 Standard        Course Competencies    
 Specific Course Objectives for Electronic Circuits. 
10.1.1.4 
10.1.1.5 

139. State the basic characteristics of linear ICs and the operational amplifier. 

10.1.1.3 
10.1.1.5 

140. Name the basic operational amplifier terminals and state their function. 

10.1.1.3 
10.1.1.5 

141. Identify the three basic operational amplifier circuit configurations. 

10.1.1.1 
10.1.1.4 
10.1.1.5 

142. Calculate closed-loop gain for an inverting and non-inverting operational 
amplifier configuration. 

10.1.1.1 
10.1.1.2 
10.1.1.4 
10.1.1.5 

143. Construct and test an inverting operational amplifier circuit. 

10.1.1.1 
10.1.1.2 
10.1.1.4 
10.1.1.5 

144. Construct and test a non-inverting operational amplifier circuit. 

10.1.1.3 
10.1.1.4 
10.1.1.5 

145. List the four main circuits in any power supply. 

10.1.1.3 146. Define rectification. 
10.1.1.3 
10.1.1.4 
10.1.1.5 

147. Identify the half-wave, conventional full-wave, and bridge rectifier 
circuits. 

10.1.1.3 
10.1.1.4 
10.1.1.5 

148. Sketch the input and output waveforms for a basic helf-wave, 
conventional full-wave, and bridge rectifier circuits. 

10.1.1.3 
10.1.1.4 
10.1.1.5 

149. State the ripple frequency and voltage polarity present at the output of a 
rectifier circuit. 

10.1.1.2 
10.1.1.3 
10.1.1.4 
10.1.1.5 

150. Construct and test a half-wave, conventional full-wave, and bridge 
rectifier circuit. 

10.1.1.3 
10.1.1.4 
10.1.1.5 

151. State the purpose of a power supply filter and identify some common 
filtering circuits. 

10.1.1.3 
10.1.1.4 
10.1.1.5 

152. Identify diode protection circuitry and state its operation. 
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When the student has completed this course, he or she will be able to:  
 Standard        Course Competencies    

 Specific Course Objectives for Electronic Circuits. 
10.1.1.3 
10.1.1.4 
10.1.1.5 

153. State why electrolytic capacitors are used in power supply filters. 

10.1.1.3 
10.1.1.4 
10.1.1.5 

154. Sketch the output wave shapes at the output of the filter network using a 
small and large value capacitor. 

10.1.1.2 
10.1.1.3 
10.1.1.4 
10.1.1.5 

155. Construct and test a capacitor filter network. 

10.1.1.3 
10.1.1.4 
10.1.1.5 

156. State the importance of the regulator circuit. 

10.1.1.3 
10.1.1.4 
10.1.1.5 

157. List two semiconductor components commonly used in regulator circuits. 

10.1.1.2 
10.1.1.3 
10.1.1.4 
10.1.1.5 

158. Construct and test a basic regulator circuit. 
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When the student has completed this course, he or she will be able to:  
 Standard        Course Competencies    
 Specific Course Objectives for Digital Electronics. 
10.1.1.5 159. State why the binary, binary-coded decimal (BCD), and hexadecimal 

number systems are used in electronics. 
10.1.1.5 160. Convert between the decimal, binary, binary-coded decimal (BCD), and 

hexadecimal number systems. 
10.1.1.5 161. Add and subtract binary, binary-coded decimal (BCD), and hexadecimal 

values. 
10.1.1.5 162. Define Boolean Algebra. 
10.1.1.5 163. Identify each of the six basic logic gating symbols, their truth tables, and 

their logic expressions.  
10.1.1.5 164. Write the truth table and logic expression for each of the six basic gating 

symbols. 
10.1.1.5 165. Draw a parallel adder circuit and solve for the binary outputs when given 

binary input values. 
10.1.1.5 166. Use Boolean Algebra to minimize a digital logic circuit. 
10.1.1.2 
10.1.1.5 

167. Construct and test simple logic gate circuits. 

10.1.1.5 168. Define the term “flip-flop” 
10.1.1.5 169. Name two types of flip-flops. 
10.1.1.5 170. Identify the logic diagrams and symbols for the R-S (Latch) and “D” type 

flip-flops. 
10.1.1.5 171. Explain the operation of the R-S (Latch) and “D” type flip-flops. 
10.1.1.2 
10.1.1.5 

172. Construct and test a simple R-S (Latch) and “D” type flip-flop. 
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