
INTRODUCTION TO NANOSCALE SCIENCE & ENGINEERING 
NANOPHYSICS SEMESTER 

MONTH CONTENT LAB THEMES SKILLS 
 

ASSESSMENTS 
 

   

Se
pt

em
be

r 
 
Nano-Intro (Same topics for 
nanophysics and nanochem) 
 
 
Topic I:  NAN-OH!! WHAT? 
 
 
Unit 1 Nano -The Unit 
 

¾ SI System of Units 
¾ Unit Conversions 
¾ Intro to NanoBook 
¾ NanoDefinitions 
¾ Scaling from Macro to 

Nano 
 
 
Unit 2  Nano-The next Big Thing 
 

¾ NanoScience in our lives 
¾ Nanotechnology overview 
¾ Branches of NanoScience 
¾ Tools and Fabrication 

overview 
¾ Intro NanoTerminology 

 
� Math Tool Kit 

 
� Cutting it Down to 

Nano 
 
� NanoAnalogies 1 

(familiarize nanoscale objects) 
 
� NanoAnalogies 2 

(scale own objects) 
 
� NanoAnalogies 3 

(nano applications) 
 
 

 
� Understand the 

approximate values of 
micro and nano 

 
� Convert using small scale 

metric units 
 

� Basic NanoTerminology  
 
� Compare and Contrast 

various branches of the 
Nanotechnology 

 
� Understand the basic 

equipment and use of such 
in NanoScience 

 

 
Nano Pre Quiz 
 
Lab Activities 
 
Homework 
 
Unit Tests 
 
Quizzes 
 
Marking Period Exam 
 
NanoComp Book 
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NanoPhysics Content 
 
 
Topic II: THE SPIN ON NANO 
 
Unit 3 Size Matters 
¾ Movement (velocity, 

acceleration, gravity) 
¾ Forces 
¾ Hooke’s Law 
¾ Surface Area 
¾ NanoDefinitions 

 
 
 
Unit 4 Physical Properties at 
the Nanoscale (physical)
¾ Scale Diagrams 
¾ Objects to Scale 
¾ Size Dependent 

Properties 
¾ Building Small 
¾ Applications  

 

 
� Tractor Lego Lab 

 
�  (NanoTubes Lab) 

 
�  (Size of Things) 

 
�  (Measuring the Invisible) 

 
�  (Fancy Pants Lab) 

 
o Compare and contrast 

linear movements at the 
NanoScale and 
MacroScale 

 
o State how forces act 

different at the NanoScale 
 
 
o Demonstrate how a 

cantilever employs 
Hooke’s Law 

 
o Compare and Contrast 

surface area of Macro 
scale objects vs 
NanoScale objects 

 
o Order by scale various 

NanoScale objects 
 

o Recognize tools used for 
various NanoScale 
activites 

 
o Basic NanoTerminology 
 

 

 
Lab Activities 
 
Homework 
 
Unit Tests 
 
Quizzes 
 
Marking Period 
Exam 
 
NanoComp Book 
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Unit 5 NanoTools, NanoScopic 
¾ Mapping the Unknown 
¾ Atomic Force Microscope 
¾ Scanning Tunnel 

Microscope 
¾ Scanning Probe 

Microscope 
¾ Electron Microscope 

 
 
Unit 6 Fabrication 
¾ Top Down 
¾ Bottom Up 
¾ Self Assembly 
¾ Micro- and Nano-

electromechanical 
systems 

 
 
 

 
� SPM Lego Lab 

 
� AFM blackbox Lab 

 
� Computer Dissection 
 
� NanoSmores 
 
� Clean Room 

 
� Spin Art Lab 

 
o Identify uses and 

capabilities of  the 
various probe devices 

 
o State advantages and 

disadvantages of each 
scope 

 
o Understand the concept 

of Hook’s Law as it 
applies to various probes. 

 
o Identify the need for 

fabrication at the 
nanoscale 

 
o Compare and contrast the 

various types of assembly 
 

o Describe the affects of 
friction on NanoScale 
mechanical devices 

 
o Chronologically list 

events leading to creation 
of microchip 

 
o Detail the necessary lab 

stations in a typical clean 
room 

 
Lab Activities 
 
Homework 
 
Unit Tests 
 
Quizzes 
 
Marking Period 
Exam 
 
NanoComp Book 
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Topic III: NANO WATT?? 
 
 
Unit 7 Integrated Circuits 
¾ History of the Chip 
¾ Wafer Making Process 
¾ Clean Room Dynamics 
¾ Moore’s Law 
Photolithography 
 
 

Topic IV: MAG”NANO”TISM 
 
 
Unit 8 NanoScale Properties 
¾ Sound 
¾ Light/Color 
¾ Electric 
¾ Magnetic 
¾ Quantum 
 

 
� Tuning  Fork Demo 
 
� Diffraction Lab/LED 
 
� Meso-Gold  Demo 

 

 
o Identify the reasons why 

NanoScale sounds can 
not be heard and how 
they are detected. 

 
o Identify diffraction, 

reflection, and basic light 
properties at the 
NanoLevel 

 
o Diagram electric field 

lines around point 
charges 

 
o Describe significance of 

single molecule 
transistors 

 
o Map the Magnetic field 

around a magnetic 
particle  

 

 
Lab Activities 
 
Homework 
 
Unit Tests 
 
Quizzes 
 
Marking Period 
Exam 
 
NanoComp Book 

 
 
 

City School District of Albany                                                                                              Intro Nano Curriculum Pacing Map 



INTRODUCTION TO NANOSCALE SCIENCE & ENGINEERING 
NANOPHYSICS SEMESTER 

MONTH CONTENT LAB THEMES SKILLS 
 

ASSESSMENTS 
 

   

Ja
nu

ar
y 

M
ay

 

 
Unit 9 NanoArchitecture 
¾ Forms of Carbon 
¾ Growing NanoTubes 
¾ NanoTube Properties 
¾ Space Elevators 
¾ Building a BuckyBall 
¾ Uses of BuckyBalls 

 
 
 
Topic V: NANO-OPTICS 
 
 
 
Unit 10 Solar Cells and Quantum 
Dots 
¾ Solar Cells at the 

NanoLevel 
¾ Current Production 
¾ Spectral Analysis 
¾ Quantum Dot 
¾ Quantum Dot Fabrication 

 
� Vectors Descibe CNT’s 
 
� Build a BuckyBall 

 

 
o Compare and Contrast 

SWNT and MWNT 
 

o Describe the strength of 
and the Kinetic, Electric 
and Thermal properties 
of CNT’s 

 
o List characteristics of 

the Buckyball and it’s 
uses 

 
o State the need to analyze 

solar cells at the 
NanoLevel 

 
o Compare the amount of 

energy an electron can 
posses to a given orbit 

 
o List uses of Quantum 

Dots in Commercial and 
residential applications 

 
Lab Activities 
 
Homework 
 
Unit Tests 
 
Quizzes 
 
Marking Period 
Exam 
 
NanoComp Book 
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Ju
ne

 
 
Topic VI: NANOFUTURE 
 
 
Unit 11 NanoProducts 
¾ Commercial 
¾ Military 
¾ Medical 
¾ Existing vs. Future 

 
 
Unit 12 NanoPolitics 
¾ Initiatives 
¾ Objectives 
¾ Vision 
¾ Measures 
¾ Environmental Impact 

 
� NanoPants Lab 
 
� Cutting Edge Lab 

 
� Societal Impact Study 

 
o List, and Categorize 

Nano-Products 
currently in use  

 
o List, and Categorize 

Nano-Products being 
developed 

 
o List and Categorize 

Nano-Products being 
conceptualized 

 
o Compare and Contrast 

the objectives of 
involved organizations  

 
o Discuss the EPA stance 

on nanotechnology as it 
pertains to 
environmental issues 

 
Lab Activities 
 
Homework 
 
Unit Tests 
 
Quizzes 
 
Marking Period Exam 
 
NanoComp Book 
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