The Earth & What Lives Here (Geology, Botany, Biology, Zoology)
	Here is a map with contact info for regional biologists who might be good partners for programs 	on wildlife: http://fw.ky.gov/kfwis/viewable/privatelands_biologists.pdf. Other partners for this 	series of programs include local bird watching groups, gardening clubs, beekeepers’ 	associations, your local extension office agents, park rangers, university professors and the 	Kentucky Department of Fish & Wildlife Resources.
1 Making your Backyard Wildlife Friendly
Learn how to plan and landscape your backyard to attract beneficial insects, butterflies,  birds, and small animals.  Even the smallest yard can be a habitat – a space that provides food, water and shelter – with the right trees, shrubs and plants properly arranged.
https://prod.nrcs.usda.gov/wps/portal/nrcs/detail/national/newsroom/features/?cid=nrcs143_023553
http://www.louisvilleky.gov/NR/rdonlyres/F40F2ECB-EE85-4B72-BF3E-FB114DD50013/0/SRAG500LandscapingforWildlifeMammals.pdf
http://www.nwf.org/How-to-Help/Garden-for-Wildlife.aspx
2 Botany Lab
Learn to identify plants like a real botanist!  We’ll fill the room with native Kentucky plants, arm you with iPads and books, and take you through the process of classifying them by genus, family, order, etc.
http://plants.usda.gov/classification.html
http://www.americanmeadows.com/plant-classification
http://www.thewildclassroom.com/biodiversity/floweringplants/
http://www.amazon.com/Botany-Day-Patterns-Method-identification/dp/1892784351/ref=pd_sim_b_4
http://www.amazon.com/Botany-Illustrated-Introduction-Flowering-Families/dp/0387288708/ref=sr_1_9?s=books&ie=UTF8&qid=1381498494&sr=1-9&keywords=botany
http://herbarium.eku.edu/people
http://www.knps.org/
3 The Great Backyard Bird Count
Cornell Lab of Ornithology and National Audubon Society's Great Backyard Bird Count participants count the birds in their backyard, local park, or other natural area on any or all of the four count days. A local ornithologist will come to talk about the birds of our region and teach how to identify them by sight and sound.
http://www.natureshift.org/rangerR/rractiv/yardact.html
http://biology.eku.edu/kos/default.htm
http://www.kentuckybirding.com/clubs.php
4 Create a Sensory Garden
	Selecting plants that engage all the human senses creates a highly interesting and interactive 	landscape known as a sensory garden.
	http://www.nwf.org/backyardwildlifehabitat/sensorygarden.cfm
	http://www.naturalearning.org/content/sensory-gardens
	
	5 Be Nice to Bees: Bee Keeping for Bee-ginners
	Learn why bees are so important to ecology and our food supply. We’ll give you tips on how to 	encourage more pollinators to visit your yard. Plus, learn the basics of keeping bees with an 	experienced bee keeper.
	http://www.ksbabeekeeping.org/
	http://animal.discovery.com/endangered-species/diminishing-bee-populations.htm




6 Plant Pharmacology
The unique chemical properties of plants can heal burns, cure depression, alleviate pain, sooth anxiety and so much more.  Find out what types of plants can be used for what ailments and how they work their “magic.”
http://www.amazon.com/exec/obidos/ASIN/0688114253/ref=nosim/earthlypurs0f-20
http://www.naturereliance.org/
http://www.worldscientific.com/worldscibooks/10.1142/7113
http://www2.ca.uky.edu/agc/pubs/for/for117/for117.pdf

7 Companion Planting
Plants have best friends too! We’ll give you a guide that will show you which vegetables and flowers support or inhibit the growth of other plants and/or which pests they deter.
http://www.organicauthority.com/organic-gardening/organic-gardening/5-secrets-to-vegetable-garden-companion-planting-revealed.html
http://www.motherearthnews.com/organic-gardening/companion-planting-guide-zmaz81mjzraw.aspx#axzz2hzrkplwm
http://fayette.ca.uky.edu/sites/fayette.ca.uky.edu/files/Horticulture/2012%20Horticulture%20Directory.pdf

8 The Dirt on Dirt
Learn how to test soil ph and improve soil quality. Learn what types of soil various vegetables, fruits and decorative plants prefer.
http://www.thedirtmovie.org/wp-content/uploads/2012/05/all_about_dirt.pdf
http://www.wikihow.com/Test-Soil-pH
http://www.communitygarden.org/rebeltomato/shoots/soil-health.php
http://www.grow-it-organically.com/changing-soil-ph.html 
9 Going Batty
Did you know that 1 in every 5 mammals is a bat? Learn more about the importance of these 
amazing creatures and build your own bat house.
http://biology.eku.edu/bats.htm
http://www.mnn.com/local-reports/kentucky/local-blog/kentuckys-most-endangered-species-bats
http://www.batcon.org/
http://www.batdetective.org/
http://www.bhg.com/gardening/pests/insects-diseases-weeds/attract-bats-for-organic-insect-control/
10 Kentucky Rocks!
Learn about Kentucky’s geology. We’ll explore our fossil record and see what lived in Kentucky before humans. We’ll also learn how our geology is important to our economy.
http://www.uky.edu/KGS/
http://lexrockclub.tripod.com/
http://geology.com/
http://www.kentuckycoal.org/
http://www.kyanageo.org/fossils.html
http://www.uky.edu/KGS/fossils/
11 Kentucky Waterways
Kentucky's 90,000 miles of streams provides one of the most expansive and complex stream systems in the nation. Learn more about Kentucky’s waterways and their importance to the ecology of our landlocked, but water-filled state.
http://www.creekfreaks.net
http://kwalliance.org/


Light & Sound
	For this series of programs, look for help from the physics department of your closest college or 	university for help with physics of light. Local instrument shops, music teachers, high school band 	students, or orchestra might be able to help you create a sound lab. JCPL has a theremin we 	will lend for use with a radio program or a sound lab. Also for the radio program you may want to 	contact a HAM radio club. Solar energy company representatives will be happy to share 	information for the opportunity to promote their business.
	
	12 Come into the Light
	Are you ready for a little quantum physics?  Light is both a wave and particle, it is essentially 	massless, and it determines the universal speed limit. We’ll replicate the famous double-slit 	experiment and 	also explore a bit of the history of quantum physics and the amazing minds that 	helped us to understand the most basic properties of light.
	http://library.thinkquest.org/27356/p_index.htm
	http://www.instructables.com/id/Double-slit-Interference-Experiment/
	http://video.mit.edu/watch/thomas-youngs-double-slit-experiment-8432/	http://perg.phys.ksu.edu/papers/vqm/HandsOnQM.html
	http://www.learner.org/teacherslab/science/light/
13 Color Lab
What is color? How does it affect our perception of the world?  Revisit Newton’s prism experiment and several other fun demonstrations on how and why we see various colors.  We’ll also look at how other creatures with different physiology perceive these colors (or don’t) and how humans have used the color spectrum and frequency shifting to determine distance and learn more about the universe in general. And of course, we’ll talk about what makes a rainbow.
http://www.pantone.com/pages/pantone/Pantone.aspx?pg=19356&ca=29
http://www.monstersciences.com/light-science-experiments/61-light-experiment-l04-make-a-rainbow.html
http://www.monstersciences.com/light-science-experiments/130-light-experiment-l07-benham-disk-light-spectrum.html
http://physics.about.com/od/lightoptics/a/doplight.htm
http://spiff.rit.edu/classes/phys240/lectures/hr/hr.html
http://www.exploratorium.edu/explore/staff_picks/color
14 Sound Lab
	Get ready to make some music, and maybe a little noise too! We’ll explore the properties of 	sound – how it is created, how it travels and how to alter its frequency. Stationed at 
	various points around our meeting room will be instruments of various sorts. We’ll explain how 
	each produces different notes. Then we’ll let you make an instrument of your own.           
	http://library.thinkquest.org/19537/Physics.html
	http://method-behind-the-music.com/mechanics/physics
	http://www.physicsclassroom.com/class/sound/u11l4a.cfm
	http://kellerphysics.com/acoustics/Lapp.pdf
15 On the Radio 
	What is the difference between a radio wave and a sound wave?  How do you convert radio 	waves to the music that we hear on the radio?  Join us as we learn all about radio waves.  As a 	bonus, we’ll introduce you to the theremin – the only instrument that you don’t touch to play. We’ll 	explain what the theremin has in common with a radio.                                                                                   
	http://science.hq.nasa.gov/kids/imagers/ems/radio.html
	http://www.kyham.net/
	http://www.bro.lsu.edu/radio/Classroom/06.Radio%20Versus%20Sound%20Waves/Radio_Versus_Sound_Waves.htm
	http://electronics.howstuffworks.com/gadgets/audio-music/theremin.htm

16 Solar Panels & Photovoltaics
	Learn all about how we can convert the sun’s light into electricity.  We’ll also give you a brief 
	overview of how to convert your home to solar power.
	http://www.kyses.org/
	http://www.nrel.gov/learning/re_photovoltaics.html
	http://www.fsec.ucf.edu/en/consumer/solar_electricity/basics/
	http://www.cleanenergyauthority.com/solar-installers
	17 Not-So-Cheap Sunglasses, 3-D Movies & Cameras: Exploring the Polarization of Light
	You may not be aware of it, but polarized light is all around you. Do you have an LCD flat 	screen 	television, a laptop computer, a calculator, or other liquid crystal display?	Well then, you have 	been exposed to polarized light. We’ll explain how it works and look at many of the 	practical applications.
	http://science.howstuffworks.com/innovation/everyday-innovations/sunglass.htm
	http://www.physicsclassroom.com/class/light/u12l1e.cfm
	http://www.exploratorium.edu/snacks/polarized_mosaic/index.html
	http://www.arborsci.com/cool/polarization
	http://www.lhup.edu/~dsimanek/14/polaroid.htm
	18 Doppler Effect for Sound and Light
	Explore how waves of sound and light shift frequency when they are moving with respect to the 	observer.  We’ll use a fan, a triangle and some clever software to make the Doppler effect visible.
	http://hyperphysics.phy-astr.gsu.edu/hbase/sound/dopp.html
	http://www.physicsclassroom.com/class/waves/u10l3d.cfm
	http://science.howstuffworks.com/science-vs-myth/everyday-myths/doppler-effect.htm
	http://www.acs.psu.edu/drussell/Demos/doppler/doppler.html
	http://physics.about.com/od/lightoptics/a/doplight.htm
	http://www.astro.ucla.edu/~wright/doppler.htm
	http://www.picotech.com/experiments/doppler_effect/doppler-effect.html
	
	19 Ultraviolet Light
	We can’t see it, but we sure know when we’ve been exposed to it! We’ll learn how ultraviolet light 	was discovered and how it impacts us and the earth.  We’ll also perform a couple fun 	experiments.
	http://missionscience.nasa.gov/ems/10_ultravioletwaves.html
	http://www.stevespanglerscience.com/lab/experiments/uv-reactive-beads
	http://coolcosmos.ipac.caltech.edu/cosmic_classroom/classroom_activities/ritter_experiment2.html
	http://coolcosmos.ipac.caltech.edu/cosmic_classroom/classroom_activities/ritter_experiment2.html
	20 Sight of Sound
	See the waveform of the sound you produce with an oscilloscope.  We learn how an oscilloscope 	works and have fun watching different pitches and frequencies.
	http://www.west.net/~science/sound.htm
	http://www.amazon.com/b?node=393269011
	http://www.facstaff.bucknell.edu/mastascu/elessonshtml/Labs/Scope/LabScope1.htm
	http://www.fi.edu/fellows/fellow2/apr99/soundvib.html




The Science of You (Physiology & Medicine)
	Invite doctors, nutritionists, forensic scientists, yoga therapists, opticians and professors to 	partner with you for this series.  Patrons would probably enjoy a week of programs that focus just 	on health science.
21 Music and Heart Rate
Using test subjects and a varied playlist, attendees can witness the effect of different styles of music on heart rate.  Applications may be particularly interesting to runners.
http://jrscience.wcp.muohio.edu/nsfall05/LabpacketArticles/EffectofMusiconheartrate.html
http://www.run2r.com/Technical+linking-bpm-to-running-speed.aspx
http://www.cruisecontrolrun.com/
22 The Effect of Massage Therapy & Yoga on Blood Pressure
Two effective ways to stave off high blood pressure naturally are massage therapy and yoga. Long-term studies have shown that a consistent massage program or yoga practice can decrease diastolic and systolic blood pressure; decrease salivary and urinary cortisol stress-hormone levels; and lower sources for depression, anxiety and hostility. We’ve invited a massage therapist and yoga therapist to demonstrate.
http://www.madsci.org/experiments/archive/859422898.Bi.html
http://www.massageenvy.com/benefits-of-massage-therapy/lower-blood-pressure.aspx
http://www.medicalnewstoday.com/articles/260699.php
http://www.huffingtonpost.com/2013/05/28/yoga-blood-pressure-hypertension_n_3294527.html

23 DNA
We can use DNA to catch a criminal, change the properties of a tomato or cure a disease – but what exactly is DNA? Learn about the building blocks of life, and extract some of your own DNA!
http://www.livescience.com/37252-dna-science-experiment.html
http://genetics.thetech.org/online-exhibits/do-it-yourself-strawberry-dna
http://genetics.thetech.org/about-genetics
http://ghr.nlm.nih.gov/handbook/basics?show=all
http://science.howstuffworks.com/life/genetic/dna-evidence.htm

24 I Don’t Wanna Grow-Up: The Science of Aging
Scientist are researching the process of aging, how to slow it down and reverse it. Join us as we review what they learned about leading a long, healthy life.
http://longevity-science.org/
https://www.fightaging.org/
http://www.scientificamerican.com/article.cfm?id=the-truth-about-human-agi
http://www.nature.com/embor/journal/v6/n1s/full/7400430.html
http://www.theguardian.com/science/2010/nov/28/scientists-reverse-ageing-mice-humans
http://www.antiagingresearch.com/secrets_of_aging.shtml

25 Your Body & Brain on Intoxicants
Learn all about the reactions that take place in your body when you intake various intoxicants and why different types of intoxicants affect us in very different ways.
http://www.howstuffworks.com/alcohol.htm
http://www.relativelyinteresting.com/the-science-of-getting-drunk-how-alcohol-affects-the-body-and-brain/
http://science.howstuffworks.com/marijuana4.htm
http://science.howstuffworks.com/lsd.htm
http://healthland.time.com/2012/01/24/magic-mushrooms-expand-the-mind-by-dampening-brain-activity/




26 Why Are We Fat?
The population is getting increasingly fatter and scientists are researching the causes. Did you know that not all calories are created equal? Learn about the energy in food and the how the body uses and stores different substances in different ways.
http://science.howstuffworks.com/life/cellular-microscopic/fat-cell.htm
http://www.npr.org/2013/01/08/168883341/what-weve-learned-about-fat-and-fitness
http://www.aeonmagazine.com/being-human/david-berreby-obesity-era/
http://channel.nationalgeographic.com/channel/episodes/science-of-obesity/
http://www.sciencedaily.com/releases/2013/10/131001123553.htm
http://www.sciencedaily.com/releases/2011/08/110812213034.htm

	27 Science of Exercise
	Everyone knows regular exercise can increase your muscle mass, make you look more toned, 	help you lose weight and help prevent a variety of ailments. But did you know it can actually 	change the way your DNA functions?  Did you know it can change how well your brain functions?  	Explore how exercise changes your body and mind in ways you may not have imagined.
	http://www.huffingtonpost.com/2013/09/04/body-on-exercise-what-happens-infographic_n_3838293.html
	http://www.exercisebiology.com/index.php/site/articles/muscle_memory_solved/
	http://health.usnews.com/health-news/diet-fitness/slideshows/7-mind-blowing-benefits-of-exercise
	http://news.sciencemag.org/biology/2013/10/how-exercise-beefs-brain
	http://singularityhub.com/2012/11/20/longevity-shocker-exercise-increases-life-expectancy-regardless-of-your-weight/
	http://aspe.hhs.gov/health/reports/physicalactivity/

28 Eye Opening Science – How Eyes Work
Learn all about how your eyes work. Then we’ll play some tricks on your eyes and your brain and explain how several optical illusions work.
http://www.museumofvision.org/education
http://www.webexhibits.org/colorart/
http://science.howstuffworks.com/life/human-biology/eye.htm
http://www.aoa.org/patients-and-public/resources-for-teachers/how-your-eyes-work
http://faculty.washington.edu/chudler/chvision.html
http://www.youtube.com/watch?v=BzQv7hozgHA
http://www.sciencebob.com/experiments/illusions.php

29 Scientific Dieting
The ridiculous number of dieting fads, theories and expert opinions can make your heads swim.  Many of these diets are purported to be “scientific,” but most are pseudo-science at best.  Join us for a talk on the real science behind dieting.
http://shine.yahoo.com/healthy-living/10-unbelievable-diet-rules-backed-science-154500466.html
http://science.howstuffworks.com/life/human-biology/diet.htm
http://www.scientificamerican.com/report.cfm?id=weight-loss-science
http://www.forbes.com/sites/melaniehaiken/2013/08/21/the-real-secret-to-losing-weight-from-a-top-expert/
http://www.forbes.com/sites/alicegwalton/2013/09/04/the-6-weight-loss-tips-that-science-actually-knows-work/
http://www.sciencedaily.com/releases/2013/10/131010124344.htm

30 Bacteria & You
Your body is home to trillions of bacteria and other micro-organisms that are essential to our health and survival.  In fact, bacterial cells outnumber human cells in our body 10 to 1! Find out about your symbiotic relationship with bacteria.
http://www.popularmechanics.com/science/health/forensics/meet-the-bacteria-that-call-your-body-home#slide-1
http://www.scientificamerican.com/article.cfm?id=ultimate-social-network-bacteria-protects-health
http://news.sciencemag.org/plants-animals/2009/05/your-body-wonderland-...-bacteria
http://www.motherjones.com/environment/2013/04/bacteria-in-human-body





Everyday Chemistry
	You can try http://www.sciencecompany.com  for ordering special chemicals. This entire category 	could have been devoted to the chemistry of food – there are so many chemistry connections 	with cooking. Professional chefs and representatives of local breweries & distilleries would be 	good partners for this series.

31 Cleaning Chemistry
Learn how surfactants and solvents extract various forms of “dirt” and why some products are better than others for certain types of cleaning.  Then we’ll create some of our own green cleaning products and experiment on different stains.
http://chemistry.about.com/od/everydaychemistry/tp/homemade-household-products.htm
http://www.onegoodthingbyjillee.com/2012/05/my-top-ten-favorite-homemade-cleaners.html
http://www.keeperofthehome.org/2013/06/homemade-all-natural-cleaning-recipes.html
http://chemistry.about.com/od/howthingswork/f/detergentfaq.htm
http://www.cleaninginstitute.org/clean_living/soaps__detergents_chemistry_2.aspx
http://science.csustan.edu/nhuy/chem1002/soapexp.htm
http://www.bbcleaningservice.com/office/chemistry-behind-cleaning.html
http://antoine.frostburg.edu/chem/senese/101/consumer/faq/stain-removers.shtml

32 Toxic Beauty
Many brand name cosmetics, hair dyes and cleansers contain toxic chemicals. Double check your beauty regiment for things that might cause health issues. 
http://chemistry.about.com/od/healthsafety/tp/toxic-chemicals-in-cosmetics.htm
http://www.davidsuzuki.org/issues/health/science/toxics/dirty-dozen-cosmetic-chemicals/

33 Chemical Luminescence
What makes glow stick glow? Find out and make some glow sticks of your own!
http://www.youtube.com/watch?v=PZfHn1YJVGk
http://www.youtube.com/watch?v=tItOOpyJP5k
http://scifun.chem.wisc.edu/homeexpts/Chemilum.html
http://science.wonderhowto.com/how-to/make-your-own-homemade-glow-sticks-0146580/
http://www.wikihow.com/Make-a-Glowstick

34 Distilling, Brewing & Fermenting: Drunken Chemistry
Learn all about the various ways people have made alcohol through the years. Hear about the science of brewing and distilling from professional bourbon and beer makers.
http://infohost.nmt.edu/~jaltig/Distillation.pdf
http://www.nature.com/scitable/topicpage/yeast-fermentation-and-the-making-of-beer-14372813
http://chemistry.about.com/od/chemistryhowtoguide/ht/ethanol.htm
http://kybourbontrail.com/
http://www.brewtrail.com/kentucky-breweries/
http://byo.com/
http://homedistiller.org/intro/steps
http://www.howtobrew.com/intro.html
http://chemistry.about.com/b/2005/07/20/how-to-make-moonshine.htm

35 Molecular Gastronomy
Cooking is all chemistry, but molecular gastronomy takes cooking chemistry to a whole new level. See some of the amazing tools & tricks wacky culinary scientists use to produce food that is as surprising as it is delicious.  You’ll also get the opportunity to create a couple dishes using these unusual techniques.( Chef Nick Sullivan of 610 Magnolia in Louisville is reported to be using some molecular gastronomy techniques and might be a possible presenter.)
http://www.molecularrecipes.com/molecular-gastronomy/
http://stuff.mit.edu/afs/athena/course/other/kitchen-chem/www/recipes/Molecular.Gastronomy.expt.pdf

	

36 Chemistry of Ice Cream Making
One of the coolest tricks to making your own ice cream is using rock salt and ice to drop the temperature of ice cream below “freezing”.  Learn how the addition of salt (or other substances) can affect the freezing point of water. Or try using liquid nitrogen!
https://store.sciencebuddies.org/FoodSci_p013/APE-5213-KIT/Chemistry-of-Ice-Cream-Kit.aspx
	http://chemistry.about.com/od/demonstrationsexperiments/ht/n2icecream.htm	http://www.cookingissues.com/primers/liquid-nitrogen-primer/

37 Mad Science Lab! Elephant Toothpaste, Raging Gummy Bears and Liquid Magnets
This is where chemistry gets fun – and messy.  Use our space to do five awesome experiments you shouldn’t (and probably don’t want to) do at home. 
http://www.neatorama.com/2009/11/04/top-10-mad-science-worthy-chemistry-experiments/#!lHOf3

	38 Great Globs of Gluten
Gluten is a substance found in wheat flour. This substance can lend amazing properties to food.  Learn how gluten can make foods fluffy, chewy, smooth or tough. Bread has been a staple food for thousands of years, but some people can’t eat it.  We’ll also explore gluten intolerance and possible reasons why it is on the rise.
http://www.sciencebuddies.org/science-fair-projects/project_ideas/FoodSci_p040.shtml	http://www.foodrenegade.com/the-rise-of-gluten-intolerance/
	http://www.humanevents.com/2013/06/10/why-the-rise-in-gluten-allergies-celiac/

	39 Make your own Lava Lamp
	http://www.oozinggoo.com/howto.html

	40 Chemistry of Chocolate
	What’s in that magical cocoa bean that leaves so many people craving more? Find out about the 	chemistry of chocolate and experiment with making your own perfect chocolate bar.
	http://www.nbclearn.com/portal/site/learn/chemistry-now/chemistry-of-chocolate
	http://chemistry.about.com/od/factsstructures/a/theobromine-chemistry.htm
	http://www.wired.com/wiredscience/2013/02/the-poisonous-nature-of-chocolate/	http://science.howstuffworks.com/life/chocolate-high1.htm
	http://www.cnn.com/HEALTH/indepth.food/sweets/chocolate.cravings/

	







Motion & Energy
	Many projects in this category could fall under the heading of “Engineering,” though engineers do 	not usually consider themselves to be scientists. I have tried to focus on projects that explore the 	basic principles of motion except in the case of building a motor.

	41 Electrifying! 
	In this workshop we’ll learn the basic principles of electricity and perform several fun experiments.
	http://science.howstuffworks.com/electricity.htm
	http://www.recampus.com/documents/book4_c01.pdf
	http://www.exploratorium.edu/snacks/charge_carry/index.html
	http://www.exploratorium.edu/snacks/electroscope/index.html
	http://www.energyquest.ca.gov/projects/lightning.html
	http://www.energyquest.ca.gov/projects/open-short-circuit.html
	http://www.livescience.com/7060-light-bulb.html
	http://www.wikihow.com/Make-a-Light-Bulb
42 Greasel Conversion
High efficiency cars run cheaply, hybrid is cheaper, but greasel drivers laugh all the way to the bank.  How can cars be converted to run on waste vegetable oil and what are the advantages?
http://auto.howstuffworks.com/fuel-efficiency/vehicles/grease-car-conversion.htm
	http://www.juliantrubin.com/topicprojects/transportationprojects.html
	http://www.caranddriver.com/features/the-vegetable-oil-alternative-feature	https://www.greasecar.com/about/contact-us
	http://goodoilonline.com/GoodOil/Welcome.html

	43 Build a 40 LED Bicycle light
Learn about timing, flashing, and high efficiency LED technology to create your own bike light.
http://www.juliantrubin.com/topicprojects/transportationprojects.html
	http://www.bowdenshobbycircuits.info/555.htm#555leds.gif

	44 Fun with Batteries
	Learn how batteries work and create a few unusual batteries using fruit, a soda can, a strip of 	zinc and even your own hand!
http://www.stevespanglerscience.com/lab/experiments/fruit-power-battery
http://www.energizer.com/learning-center/Pages/how-batteries-work.aspx
http://sci-toys.com/scitoys/scitoys/echem/batteries/batteries.html
http://www.exploratorium.edu/ti/conf/nsta2009/julie/Al-air.pdf
http://www.exploratorium.edu/snacks/hand_battery/index.html
45 Catapult Contest
Ever want to just throw something?  Get constructive with that frustration! Build your own catapult and bring it to (the park, library lawn wherever it is safe) for a little hurling contest!  Catapults should be designed to hurl objects weighing 1 pound or less.  Catapults will be grouped with those intended for throwing objects of similar weights. Farthest distance thrown wins.
http://www.stormthecastle.com/catapult/
46 Paper Plane Aerodynamics
Discuss laws of aerodynamics (or invite a professor to do it!) talk about real airplane design and paper airplane design. Give tips, then let parent – child teams design their own planes and see whose flies the farthest.  
http://www.eecs.berkeley.edu/Programs/doublex/spring02/paperairplane.html
http://www.e-aircraftsupply.com/the-science-behind-paper-airplanes/
	47 Build an Electric Motor
	http://scifun.chem.wisc.edu/homeexpts/BuildAMotor.htm
	
	48 Water Power
	Humans have been harnessing water to perform work for thousands of years. From water 	wheels for grinding wheat, to steam engines and hydroelectric plants, water gets things 	done. 	We’ll learn all about water powered processes, and then create our turbines and 	steam-powered 	boats.
	http://www1.eere.energy.gov/water/hydro_history.html
	http://energy.ky.gov/renewable/Pages/HydroelectricPower.aspx
	http://www.reachoutmichigan.org/funexperiments/agesubject/lessons/energy/steamboat.h	tml
	http://www.energyquest.ca.gov/projects/turbine.html
	http://science.howstuffworks.com/transport/engines-equipment/steam.htm
49 Create a Lightening Globe
http://ifa.hawaii.edu/~amann/projects.html
 	50 Debunking the Myth of a Free Lunch – Perpetual Motion Machines
	There’s no getting around that second law of thermodynamics. You always pay for what you get! 	But that doesn’t mean many brilliant people haven’t tried to get some free energy.  Learn more 	about their attempts and why none of these amazing devices is truly a perpetual motion machine.
	http://science.howstuffworks.com/environmental/energy/zero-point-energy.htm
	http://news.bbc.co.uk/2/hi/6283374.stm
	http://www.realclearscience.com/blog/2013/06/perpetual-motion.html
	http://inventors.about.com/od/pstartinventions/a/Perpetual_Motion.htm
	http://www.lhup.edu/~dsimanek/museum/people/people.htm

















Looking Upward: Stars, Planets, and Stuff of the Sky 
You’ll find a list of planetariums in Kentucky where you might find helpful presenters on this web site: http://www.go-astronomy.com/planetariums-state.php?State=KY. https://www.zooniverse.org/ is an incredible interactive site that allows you to take part in real science projects and experiments online – several are astronomy focused. http://www.stellarium.org/ is a free open source planetarium for your computer. It shows a realistic sky in 3D, just like what you see with the naked eye, binoculars or a telescope. Professors in the physics and astronomy departments are often happy to share information & projects with audiences for free.
51 Star Gazing
Think you have to have a high powered telescope to get a good look at the night sky? Think again!  With pair of decent binoculars, you can see thousands more stars more clearly.  We’ll meet (again wherever it is safe and clear and free from city light pollution) with an astronomy professor from (closest college) who’ll guide us through a fun tour of the night sky. (The library can provide binoculars, you can provide night vision binoculars, or you can have people bring their own.)
http://www.skyandtelescope.com/howto/howtoequipment/3389576.html
http://astronomy.starrynight.com/
http://earthsky.org/astronomy-essentials/top-tips-for-using-ordinary-binoculars-for-stargazing
52 Sunspots
It is believed that Solar storms can affect communications and weather trends.  Sunspots can be used as a predictor.  In this activity you will create and use a pinhole camera to observe sunspots.
http://www.challenger.org/wp-content/uploads/2013/01/278.pdf
http://www.almanac.com/sunspotupdate
http://solarscience.msfc.nasa.gov/SunspotCycle.shtml
http://www.education.com/science-fair/article/sunspots-calculating-rotation-period-sun/

53 Life without the Moon?
Think the moon is just a lifeless, tag-along rock? Think again!  We need the moon for more than love songs and poetry.  Learn all about how the moon affects life on earth.
http://www.scientificamerican.com/article.cfm?id=moon-life-tides
http://news.discovery.com/earth/weather-extreme-events/blog-what-if-the-moon-disappeared-130425.htm
http://www.universetoday.com/101865/into-oblivion-what-if-the-earth-had-no-moon/
http://www.astrosociety.org/edu/publications/tnl/33/33.html

54 Night Sky Scavenger Hunt
There are many kinds of objects in the sky: stars, galaxies, quasars, asteroids, comets and meteors. In this scavenger hunt, you will look for a list of these different types of objects. See how many you can find Use the Sloan Digital Sky Survey tools to help with this hunt.
http://skyserver.sdss.org/dr1/en/
http://www.apsu.edu/sites/apsu.edu/files/astronomy/SDSS_Scavenger_Hunt.pdf
http://www.sciencetech.technomuses.ca/english/schoolzone/try-this-out-night-sky-scavenger-hunt.cfm

55 Sundials
Learn the history of sundials and how they work. Then make one of your own and test it.
http://www.instructables.com/id/15-minute-paper-craft-sundial/?ALLSTEPS
https://www.timecenter.com/articles/when-time-began-the-history-and-science-of-sundials/
http://www.education.com/science-fair/article/effective-sun-shadows-telling-time/

56 Getting to Mars
Humankind has had dreams of traveling to the red planet for decades. Why is it so difficult to get to Mars? Will we ever send a manned mission? Join a NASA representative who will share with us the complications of getting to Mars.
http://www.jpl.nasa.gov/education/videos/playVideo.cfm?videoID=26
http://www.telegraph.co.uk/science/space/10200818/Dangers-of-a-manned-mission-to-Mars.html
http://mars.jpl.nasa.gov/mars2020/
http://www.space.com/11417-mars-missions-space-travel-challenges.html
http://www.nasa.gov/mission_pages/mars/missions/#.UmaZEawqPK0

[bookmark: _GoBack]57 How to Make a Star
	We’ll learn about the forces, conditions and materials necessary to star formation. Then we’ll 	create a virtual star of our own and watch its life cycle!
	http://science.nasa.gov/astrophysics/focus-areas/how-do-stars-form-and-evolve/
	http://science.howstuffworks.com/how-are-stars-formed.htm
	http://www.spacetelescope.org/science/formation_of_stars/
	http://www.popsci.com/science/article/2012-11/almost-all-stars-are-old-and-universe-making-hardly-any-new-ones
	http://www.planetseed.com/laboratory/virtual-experiment-build-your-own-star
58 Is There Anybody Out There? The Search for Extraterrestrial Life
	How do we search for alien life when we have yet to travel further than our own moon?  In a 	universe so vast, is it even possible to find other life forms if they do exist?  What do we even 	mean when we say “alien life”?
	http://www.seti.org/
	http://www.space.com/search-for-life/
	http://www.universetoday.com/104543/how-could-we-find-aliens-the-search-for-extraterrestrial-intelligence-seti/
	https://www.coursera.org/course/astrobio
	http://www.colsoncenter.org/the-center/columns/call-response/15227-the-search-for-extraterrestrial-life
	http://www.space.com/8451-alien-life-liquid-water-survive.html
	http://www.space.com/21706-habitable-alien-planets-gliese-667c.html
	http://www.smithsonianmag.com/science-nature/life_mars.html
59 Black Holes: Creators or Destroyers?
	Did a black hole in another universe create our own universe? Do black holes help form galaxies? 	Could the Earth ever be sucked into the black hole at the center of the Milky Way?  
	http://www.nature.com/news/did-a-hyper-black-hole-spawn-the-universe-1.13743
	http://hubblesite.org/explore_astronomy/black_holes/
	http://science1.nasa.gov/astrophysics/focus-areas/black-holes/	http://imagine.gsfc.nasa.gov/docs/science/know_l2/black_holes.html
	http://science.howstuffworks.com/dictionary/astronomy-terms/black-hole.htm
	http://science.nationalgeographic.com/science/space/universe/black-holes-article/
	http://www.space.com/8293-universe-born-black-hole-theory.html
	http://www.cosmotography.com/images/supermassive_blackholes_drive_galaxy_evolution_2.html
	http://researchnews.osu.edu/archive/bhfirst.htm

	60 Make & Use an Astrolabe
	http://cse.ssl.berkeley.edu/AtHomeAstronomy/activity_07.html
	http://cse.ssl.berkeley.edu/AtHomeAstronomy/activity_08.html
	http://www.joh.cam.ac.uk/way-stars-build-your-own-astrolabe













