PhET..

for Teachers

Friction

Observe what happens on an atomic level when you rub two objects together, and explore how friction
causes a material to heat up.
Habndalme, 4ymo npoucxodum Ha amoMHOM yposHe, Koeda ebl mpeme dea obbekma Opye o dpyea,
u uccrnedylime, Kak mpeHue 3acmaerisem mamepuars HazpesamhbCsi.
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Accessibility Features (CneunanbHble BO3MOXHOCTU: orucaHue, mur exoda, 38yK)

|:\ Description Alternative Input ‘ﬂ Sound

Model Simplifications

» The position of the Physics book is fixed, and will not move in response to the motion of the Chemistry
book.

« The Physics book is made of a harder material than the Chemistry book, and therefore will not lose any

of its molecules.
« The layer of molecules at the edge of the book are tightly bound. No amount of heat will 8 88 ()
@

remove them.
HonyweHus, npuHsamsie 8 modesnu

* [NonoxeHue KHU2u rno ¢husuke hukcuposaHo u He bydem MeHsmMbCs 8cried 3a 08UXXEHUE KHU2U 110
Xumuu.

* KHuea no ¢busuke cdenaHa u3 6onee meepdo2o Mmamepuarna, YeM KHu2a 1o Xumuu, U rnodmomy He
nomepsiem HU 00HOU U3 C80UX MOJIEKYI NPU MPEHUU.

* Criol MoneKyrn Ha Kparo KHuau niomHo fnpukpenneH. Hukakoe konuyecmeo mena He ydanum ux.

Sound Features

» Extra attention can be drawn to the cooling process by enabling the Enhanced Sound feature in the
PhET menu. A cooling “hiss” is heard as molecules begin to lose energy to the environment and the
thermometer level drops.

» Molecules “jingle” with increasing volume as they gain energy. With enough rubbing, the molecules
“ping” as they leave the surface of the Chemistry book.

- See the Sound Features Video for more useful tips on how concepts and sound are integrated in this
sim. For additional details on all sounds used in this simulation, see the published
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Documentation.

38yk

* [lonosTHUMe IbHoe BHUMaHUE MOXHO Mpussieyb K rNpoyeccy OXmaxx0eHUsl, 8KIYUS8 (hyHKUUIO
ycurneHHo20 38yka 8 MeHto PhET. Cribiwuumcs oxnaxoarow,ee "wurneHue", koeda MoseKy bl
Ha4YuHarom omoasamb 3HEP2UI0 8 OKPYXarowyro cpedy U nokasaHusi mepmomempa rnadarom.

* Monekynbl "38eHsIm" ¢ ygeniudeHUeM ypO8Hs 38yKa o Mepe moeo, Kak OHU Habupatom sHepaulo.
[Mpu docmamoyYHOM mpeHUU MOoreKyrbl "38eHsm", koeda OHU nokudarm rMo8epxHOCMb KHuU2u rno
XUMUU.

* CmMompume sudeo Sound Features 0nsi nony4yeHusi 6osiee rnosesHbIX cCO8EMO8 O MOM, KaK 3HaHUus u
38yK UHMez2puposaHbl 8 amom cumyrnsamop. [ononHumernbHble ceedeHust 060 8cex 38yKax,
ucronb3yemMbix 8 3mom ModesnuposaHuu, cMm. B onybrukosaHHOU OOKyMeHmauuu rno 38yKogomy
ou3salHy.

Suggestions for Use

« Lecture Demo: Have students rub their hands together and sketch what they think is happening on a
molecular level. Compare to the simulation.

- Challenge Prompt: Use Kinetic Molecular Theory to explain what happens to the molecules in the
books when the temperature increases.

See all published activities for Friction here.
For more tips on using PhET sims with your students, see Tips for Using PhET.

PekomeHOauuu rno npumMeHeHUuro

* [leMOHCMpayUuoHHasi nekyusi: rnycmsp y4eHUKU rnomuparom pyKu U pucyrom mo, 4Ymo, 1o ux MHeHU!O,
rnpoucxodum Ha MOMEKYIISIPHOM ypo8He ¢ pykamu. [Tycmb OHU cpasHsam ¢ y8UOEHHbIM 8 CUMYNSUUU.
Ucnonb3ytime MKT, umobbl 06b55CHUMb, 4YMO npoucxodum ¢ MOsIeKyiaMu 8 KHu2ax rpu noebiweHuu
memrepamypebi.
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