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He proposed that
matter could not be
divided into smaller
pieces forever,
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Atomic Model & Theorv Timeline

As scientists have learned more and more about atoms, the atomic model has changed

He created the very
first atomic theory.

Dalton
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Datton viewed
atoms as tiny, sobd
balls

»

He showed that the
atom was made of
even smaller things,

Thomson

He discovered protons

and the nucleus.

Rutherford

He improved on

Rutherford's madel

Bohr

He discovered
newtrons.
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Work done since
1920 has changed

the model

=
44

Chadwick

Modern

His atomic moded
was known as the
“ratsin bun model™

He showed that atoms
have [+) particles in
the contor, and are

NOstly emply space

He proposed that
electrons move
around the nucleus
In specific layers, or
shll

Working with Rutherford,
he discovered particios
with no charge; these
particies were called as
MUt roen

The new atamic
maodel has
electrons moving
around the

nucieus In 3
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He proposed that
matter could not be
divided into smaller
pieces forever.

He showed that the He discovered protons = He improved on He discovered Work done since

atom was made of and the nucleus. Rutherford’s model. neutrons. 1920 has changed
even smaller things. the model.

He created the very
He claimed that first atomic theory.
matter was made
of small, hard
particles that he
called “atoms”.
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HAgxtplon pe tpifn nAextplopoc fAektpov kexpumndpt! (amber)

lass rod 1600: William Gilbert
H ywedhwvn papbocg yaveL e

ke doprileton Betika

To peratwro vdacpo
silk S&yerau nAskTpovia Kou
doprileTal apvnTika

Tppo-nAskTpkn ospd vAKwY (CwpATwY)

physicstutorials.org/home/electrostaticsy

'types-of-charging

TO XEpLAL

TO yLaAL

TO naylon

n youva

TO peTatL

1o ahoupivio

TO ATOAAL

TO OKANPO KAOUTTOUK n Taaon

10 PVC £va owpa
10 teflon va xaoel (e)
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it was developed in 1787 by British clergyman
and physicist Abraham Bennet.
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nAektplopog nAektpov kexpiundpt! (amber)

HAEKTPOZKOIMNIO

petah. Siokog

petal. Hovwon iD_n
oTEAExOC @
Aemto
dUMo ypuool Au
petah. @
bUMo ?
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yelwon

E. BLtwp&tog
vitorato@physics.upatras.gr



TTelpdpxta EnibelEng ®vokng TTEP(AYO) * Stxtikd¢ HAektplopds * 2/3/2021 *  ..covidiq_era!

2TATIKOZ HAEKTPI1ZMO2

nAéktpion ef emaywync
schoolphysics.co.uk/age11-14/Electricity®20and%20magnetism/Electrostatics/text/Gold_leaf_ele
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Static Electricity Dynamic Electricity
STATIKOZ HAEKTPIZMOZ AYNAMIKOZ HAEKTPIZMOZ

diary-of-electric.blogspot.com/2019/03/difference-between-static-and-dynamic-electricity.html#: ~:text=
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Van de Graaff

VEVVHTOLOL LeTahAixn

- - choupkn smbdvaia

LLAVTOCG
=8w mapdyovtal Aaotiysviog
nisktpwa doptia
ue tplPn MAQOTIKOG
nepLoTpedOpEVOC
kUAvbpog

~ 100.000 - 250.000V

American scientist Robert 1. Van de Graaff (1901- 1967)
htep:/ fananarhk-phy.org/fig/van_de_graafffvan_de_ graaff e.html
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[NEIPAMA

ALaBETOUNE NAEKTIPLKO gKKPEeREC (&va KOMP&TL QEAAOC I €V HETXAALKO HMLKPO
opalpidilo mov kpfpetal oamd fva vipa) undé tnv enidpaon tou nedlou the
popriopévng papfdou to exkpepég peraxkivelitalr and tnv Ofon Loocoponiag. Av
nopepfBAnesi fva yvelopévo peTaAALkd nAéypa, 16te To nedio neplLopilstal
PETAET ToU MASYRATOC KOl TNe PARdOU KalL O YXOPpoC PEeTail NASYRUTOQ Kol
EXKKpePoUg dev elval medlo.
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KPHTHI

EXMOZEID

TMETHMIAKEL

EIKONA 22.12 Ta dtopa i ta
pépla KovTda otny emgavela
rmoAwvovTal. 2ZTI¢ anévavt €ri-
@Aaveleg Tou UAIKoU emdyovTal
EMIPAVEIAKA popTia ioou HeyE-
Boug kar avtiBetou mpoorjpou.

NNOIETL THI OYIIKHI -~ MANE

OIE
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Palais de |la Découverte
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To wvepd elvat n mneplocdbrepo duwadedopévn XnuLKH évwon mov  eival
anapaitnin o8 GAe¢ 114 YVeorég poppfce Zefic grov nAaviin. AnoregAsitan
ané SUo Gropa udpoydvou(H) ket éva Gropo ofuydvou(C). ExeL xnuixé dmo
H20 aAA& o D LApopeg Nepunidoeld ypnoiponoLlodvial KaL oL Xnuixol tinou
HOH kot OHa. H oxetixkfi ovadovyia Papdv tou ubpoydbvou xai tov ofuybvou
elvoar 2,016:16,000 neplmov dnA. 1:8.

To poépLo tov vepolO dev  sivar  ypappikd, dniady ot Sgopoi O=H &¢
Pplokoviatr n&vw ogtnv idwa gvbela, oAA& oxnuatilouvv vyewvia 104,5°. To
phKog tou desopod O-H sivar 0,96 A (Angstrém, 1A=10%cm ) . Adyew  ng
vv Ltakic Si&tafne tou Szopoldr O-H, 10 woéplo tov vepgol elval aodupetpo
XL €xer uvindn diunoAixkfy poenfi. To kévipo touv fetikoU gpoptiov Pploxetal
OPoC TNV mAsURd 10U udpaydvou KAl TOU QPVNTLKOU npog TNV TMAEUpd TOU
ofuydvou. O u¥nAdc moALKSEC XupakThpag tou popiou efnyel 1n pey&Adn tovu
dinAekTp Xy oraBeph (78 oroug 25°C) xar &AAeg 1dwdinreg aurow, Hnog
elvar n Si1&GAvon Lovilkdv evhoewv, 18161nTa nmou 1o ka@i1o1& 10 KoAUIEpPO
SLaehutLkd péoco.

To vepd noapoucL&letr Eviova tTo poaivoépsvo tng oulsuing, pe tn dnplouvpyla
pertafld twv popiwv tou Jropdv udpoydvou. Ta udpla Snhadfy 10U vepold
oxnpati{ouv yépupeg petalll tou nAekipoBetikol udpoybvou evdg poplov kot
1oU nAsxkipapvnt ixol ofuybdvou &AAou poplou.

Ano ™ AutAwpatikn epyacio: «¥netonoinon YAikou yia Mewpdauata Atbaockaliog QUotkniec»
tou lwavvn Kakkou. Mav. Matpwv, Tu. Quaotkric 2014
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tou lwavvn Kakkouv. Mav. Matpwv, Tu. Quoikic 2014
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AroeBEtoups phhhive  Opoopa yudhovn  pdfbo xer pdPRdSc  ond efovitn,
tplfoviar to Upadpa pe tnv yuddivh pdfdo ta dvo copaia gopiifoviar (pe
v Tplff perannpfoltu goptio omd To  fug OOPg OTo SAAD)  OooAUT LKG:
MAEKTpOVLID prionndbody and g pdfdo oto Ogoopa kol Etor AFpgE ST O
YUSALV) PAPSCg mow ExEL ehdevyn owpvniiEolT  popiiov elver BerLed
popTiopévn. Eotd tnv (Bwx Swoefikacio jpnoiponoudvicg outfi 1n gopd 1nv
pafido and efoviin EXOUVPE UHETGRNSnon «fd to Opadua dtov efowiin EaLl £1dL
n gedfRdog Bo elvol opunTLEd QopT LOPEUT.

wudhrem

Upooyo phptioc

*
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Nugvwtho ovopdl{etor £fva ofoinqpo 50oc yeltowikdy oaywydv oudpeoo otoug
onolovg nopedpahihetol HOvaT LES  UkLEG. O 000  aywyol oVopGiovTL
onhiopel TOU  TIUEWGTH, £ To nopepforlhdpeve uvhixkd ovopdleTo
OLOAEZETRLES  ToU OUEveTH. Boolkd yopekTnpueoTikd ®dGe muevweTl elivol 1)
LBidtntd tou wva ano@neede. NAeRTpIES  poptlo, EMOUEVWE NAEKTRLED
evEpyeLa. Otav Evag NUkvwe g elval popTigpévog, ol onhiopol Tou E£xouw
NMASETPLES PopT i KoTd WETpo oo Kol aviigeto.

Ovopdf{oups gopitlio ToUu nukvath (Qc) To @oprtio ToUu BTG @opTLopévou
OTALOPol Tow.

Mool Tow oOhloldy  evOC  @opTlOonéwou OUKvoTlll avoanidooctial O logpopd
SuvopLlkot, 1nv onoilo ovopdfoups téon tou nukvetf{Ve). To nniizo tou
poptlou evdg Oukvetll] npoc tnv té&on tov ovopdletolr yopntikdinta {C) tovu
MUYt C=

H ywpntixotnio oSpeg yia ouoginpo Svo nopahdniov nAhoxdw pe snuvpdvelreg 8
KoL IoUu Qumegiouy HeEToid tToug onootaon d, S
Sivetor (pe epoppoyl] Tou vopou Gauss) ond Tn oxeon = Eu( ]

d

smau 65 p ara0sps BAERTAASTAT MRS 2MLSA&FRLA. Bpa H YOARTLRSTRTH V&S
nuevwtl) sfoprdrol ond To YyEOPReTpLKEd YopoThploTied tou xoyr and 1n gdorn
Tou SinhexipLecd tou, (epooov 1o popilo Q oro ofornpo nopopdvel otoBepd)
rivor Opwe oveldpinin and o vhiEd Tov oohlopdy Tou

Mowdbo péTpnone Tno YOenTLESTHTEC Tou nourkvetl] slwer 1o ldapdvi Farad
(F). HOpdkeitar Spwe yie peydin povdda, ODou ondvia ypndlpodoleital otnv
mpddn. RBuufBag ypnoipotoiolivTol 1o Unalorhomidaie Tou pikpapopdet (pF) |
vovoppdyT (nF) ol miropopdet (pF) .

Abya Tno BSUvaTHINTE&C Touo v onoSneedouv NAFKIpLES @opilo Mol vee To
anod ifouy KoaTdmiy  coopopt L {Suevol OF  Ewd  KUKAWUD (Gpaviag €101l
OUS LT LEX g TNyEC peEiuatogd), oL MUEVGTED onoTehodw Booikd otouyelo
KiBe olyypovou MAEKTPOV IKOT KUKAGNOTOD.

E. Brtwpdtoc Ano ™ AutAwpatikn epyacio: «¥Ynetonoinon YAikou yia Mepduata Atbaockaliog QUotkng»
vitorato@physics.upatras.gr tou lwavvn Kakkou. Mav. Matpwv, Tu. Quaotkric 2014
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i) Muxvetne «époc: Jtov OfNold o1 MIFEC AAQKEC UAOUV v MEPLITpipovial
®W¢ Npo¢ tig¢ vndloineg €10t nov va petafdAAetal n xwpnrikdintd tov.

- C?‘ =

O1 mAdxeg trikoAirriovear :‘m,?c;‘,;':“""’ >

Ao tn AumAwpatikn epyaoia: «Wnetomoinon YAikou yia Mewpauata AidaockaAiog Quotkric»

tou lwavvn Kakkou. Mav. Matpwy, Tu. Quoikng 2014
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ii) Hlextpodutixol nuxkvetég yvia pey&deg ywpntirdSInteg
dvodog "4

RAKTpONTTTG
; E \
oeibno piiiakho e

+

HOVWTAG

nAexkpoAUTng

Kd@Bodog """ g

Ao tn AumAwpatikn epyaoia: «Wnetomoinon YAikou yia Mewpauata AidaockaAiog Quotkric»

tou lwavvn Kakkou. Mav. Matpwy, Tu. Quoikng 2014
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iii) MOuxvetéc x&ptou

XOPTI Koo NAEKPOAITNG Tonvie: ofadiou

iv) DNouydwvikly Adynvog, MUKVOTAC RE PLKPH XOPNTLKOTNTN, XATGAANAOC YLlO
ne tpapata pe vfiouyxva pelporc.

7 1N

Te x&B& MNUKVETIN EXTOC amd Tnv TLAN TN YXeentikétnt&e Ttou, avapépetol
KQl Karnola Tipn t&oeswg. H tdon autly , £ival n péylotn tipfg 1&oewg, mnou
prnopel va dexBel o© MUKVOIAC @OTe va unv  skond&str  onivBlpag Kot

A6 ™ AumAwuartikn epyacia: «Ynetomoinon YAikou yia Mewpduata Atbaokaliac Quotkric»

tou lwavvn Kakkouv. Mav. Matpwv, Tu. Quoikic 2014

E. Bltwp&tog kataotpapel 10 Si1nAexptikd (dinAgxpLKI auio)l] TOU NMUKVOTIR)
vitorato@physics.upatras.gr
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frictional electricity

—F ——
Silk Silk

Ebonite
Two charged rods Two charged rods
of same sign of opposite sign

brainkart.com/article/Electrostatics---frictional-electricity_523/
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Lo e S R IR R N B
+ + 4+ 4+ 4+ 4+
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MANEMETHMIAKEL EXKAOTELR KPHTHI

EIKONA 22.9 To apvnuko
POpPTio OTO KATW HEPOG TOU + Positive charge
vépoug emndyel Betikd gopTio m=  Negative charge
otnv empdveia Tou eddgoug

and KAtw.

Ol ENNOIEE THE <h¥TIKHI

http://saraxscience.blogspot.com/2015/10/what-causes-lightning.html
http://www.planet-science.com/categories/over-11s/natural-world/2012/06/what-causes-lightning.aspx

E. BLtwp&tog
vitorato@physics.upatras.gr
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How Lightning is made in a cloud

Negative
Charge

Positive
Charge

Cumulonimbus
cloud

Upward Return

Streamer

eStroke
Lightning Rod e

https://www.easttennesseewildflowers.com/gallery3/index.php/weather/Lightning
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EIKONA 22.11 Ta nAektpdvia nou otpoPiAifovtal yUpw amné tov nuprjva tou atépou dnpioupyolv
€va nAektpoviakd VEQog. (a) To KEVTIpo Tou apvnTIKoU VEQOUG CUNTITTE! P TO KEVTPO Tou Betikol
nuprjva. (B) ‘Otav nAnoidoel kovtd oto dtopo €va e§wtepikd apvnukd poptio and Sefig, m.x. éva
POPTICHEVO PITAAGVI, TO NAEKTPOVIAKS VEPOG MAPAHOPPWVETAl Kal TA KEVIPA TOU apvnTikoU Kal Tou
Betikol @opTtiou mavouv va oupmintouv. To dtopo eival NAekTpIKG MoAwpévo.

OIENNOIEL THI OYIIKHI ~ MTANENMEETHMIAKEE EXKMOIER KPHTHEI
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+ + 4+ 4+ + 4

EXMOZEIR KPHTHE

NANENETHMIAKEL

EIKONA 22.14 To apvnukd
QOPTICHEVO HMTAASYI TTOAWVEI
ta dtopa otov EUANIVO Toixo,
ondte dnpioupyeital pia BeTika
(POPTICHEVN EMIQPAVEIQ, KAl TO
MTIaASvi KOAAG oTov ToiXo.

NNOIEEZ THI DYZIKHI

b}

OlE
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EIKONA 22.15 To pépio H,O
eival éva nAektpikd SimmoAo.

ENNOIEL THI @YZIIKHI ~ MANENETHMIAKEL EXAOICIE KPHTHEI

al
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EIKONA 22.19 O Suvapixég

ehaiou nou nepifalher Toug
aywyous. Nopotprhote u to
Koppdmua tou wigarog Siatdo-
covia ketd ) SievBuvon Tou
nAextpmos nebiou.

(a) Ayeyoi pe foa xar aviifera
poptia (nwg oty Exéve
22.186). (B) Aywyol pe ioa ke
opbonpa poptia. (y) Miéxec
pe avrifiera goptica (§) Kikv-
Spog kon midxa pe avtibero

@oprio,
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P rod
HAéktplon ue erapn

To nAektpookomio da UEIVEL POPTIOUEVO
UE apvnTIKa popTia
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HAEkTpilon ue eraywyn

F%C orod

+ - ++ + + +

To nAektpookomio da UEIVEL POPTIOUEVO
ue Jetika poptia
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tcdsbstaff.ednet.ns.cafscroache/Sci%20Electricity/Materials % 20that%20Cause%205tatic%20Electricity. htm

Materials that Cause Static Electricity
by Ron Kurtus at http://www.school-for-champions.com/science/static materials.htm

Some materials cause or create more static electricity than others. Since static electricity is the collection of electrically charged particles on the surface of a material, various materials have a tenden:
of either giving up electrons and becoming positive (+) in charge or attracting electrons and becoming negative (=) in charge. The Triboelectric Series is a list of materials, showing which have a

greater tendency to become positive (+) and which have a greater tendency to become negative (—).

Triboelectric Series

Common materials are listed according how well they create static electricity when rubbed with another material, as well as what charge the material will possess.

Become positive in charge
The following materials will tend to give up electrons when brought in contact with other materials. They are listed from those with the greatest tendency to give electrons to those that barely give up

electrons.
Materials that gain a positive (+) electrical charge
(or tend to give up electrons)
Dry human skin Greatest tendency to giving up electrons and becoming highly positive (+) in charge
Leather
Rabbit fur Fur is often used to create static electricity
Glass The glass on your TV screen gets charged and collects dust
Human hair "Flyaway hair" is a good example of having a2 moderate positive (+) charge
Nylon
Wool
Lead A surprise that lead would collect as much static electricity as cat fur
Cat fur
Silk
Aluminum Gives up some electrons
Paper
MoAnidrsl
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Materials that are relatively neutral

Cotton Best for non-static clothes

Steeal Mot useful for static electricity

Materials that gain a neoative (—) electrical charge
(Tend to attract electrons)

Wood Attracts some electrons, but is almost neutral
Amber
Hard rubber Some combs are made of hard rubber
Nickel, Copper Copper brushes used in Wimshurst electrostatic generator

Brass, Silver

Gold, Platinum It is surprising that these metals attract electrons almost as much as polyester
Polyester Clothes have static cling
Styrene (Styrofoam) Packing material seems to stick to everything
Saran Wrap You can see how Saran Wrap will stick to things

Polyurethane

Polyethylene (like Scotch Tape) Pull Scotch Tape off surface and it will become charged

Polypropylene

Vinyl (PVC) Many electrons will collect on PVC surface
Silicon
Teflon Greatest tendency of gathering electrons on its surface and becoming highly negative (=) in charge
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Euxaplotieg oToug yVWoToUC KoL AyVWOTOUG EMLOTHLOVEG
TLoV €Xouv aveBAacel UALKO oto dtadiktuo

OLTLO TO OMoio £XW avtAnoeL mAnpodopieg

KoL KUPLWG ELKOVEG Kall oXAuoTa.

Euxaplotw Kot £00¢ TG PoLTATPLEG Kot TOUG POoLTNTEC
yla TNV nPocEAEVCH] OOC OE AUTO TO SLASLKTUAKO HEPOC TOU HOOAMATOC
KOlL yLa TNV umopovn oag!

Napapévw yla To UTTGAOLUTO HEPOC TOU HOOAMATOC
mtov Ba napovoldocel o cuvaderdpoc K. ZavOonouvAog

2 E I Bitwpdrtog

i
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