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Abstract:As part of this thesis, a literature review focused on the topic of optics
experiments was conducted. Building onthe results of this review, four
experimental stations were designed and realized based on the needs of the
Interactive Physics Laboratory (IPL), operated by the Faculty of Mathematics
and Physics, Charles University. Corresponding worksheets have also hee
created and provided to the students participating in each given experiment.
The individual experiments, which are focused on the fields of geometrical and
wave optics, are described in detail and accompanied by instructions on
setting up the stations, @ well as important notes on teaching methodology.
Following the launch of this Optics experimental suite, a qualitative study
exploring the effect of visiting the IR on the understanding of the related
physics concepts was performed by means of a shortigstionnaire on a small
number of respondents. Several conclusions drawn from this study remain as
interesting areas of future work.
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1.34EHORT 1 IvAafk®EDU]I BAAUUA
1.3.1 Sutton R. M.: Demonstration Experiments in Physics

00T i h EAE AU OA DPGE OAIi T OTLAE AAIi 11 OOOAApPAE
I AOAEOEA TEITIT pcgu DI EOOIh EOAOI EOI O O1 UAn
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1.3.2 Freier G. D., Anderson F. J.: A Demonstration Handbook for
Physics
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1.3.3 Sprott J. S.: Physics demonstrations
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2008 Matematicko- AU U E E UloupT EEALOU BOU +MA OF A DO UOE A0 O ¢ OAIN |
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) &, AUl DIGARROHPUT 001 Ade bBfiSdiehcd(Kdteinskapén®Hus
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vbGp OT AT pAE ORAUAES

)&, EA AEI AOAGCHWO TRAOEET WOE [ AGEI UITA p
EOAGp OROHET T O DPOAACEPGEI ART ADEpPOBODPET BOADA
AGPAOET AT Oifj EOI O ETTAEDI OUT U OGVEHh TLAA TGAET DE

sAAT LT AUUEEUI T pi EAOAI 8

VEALAiT I OAI AOCIOOIOA ERAT OAOGOADT OL A ED ®OAXIUE IEIUM E
¢u AL omh GAOIBOAOT OA T TET O OeEOATRENA OOL
EAATTET AT A DPOTApBEREPI Dl OARADABEPPOAOU OLA
EAATT Oiil A8 5¢EOAI T OAHh (EHARIAD OD GE Gl GE T OAITTA
VOT B6 AOT T AT AR | EOROAT Tcirix AA EEb Al pi ABich A ABURACHES
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Mechanikaz vrhy
MechanikazOT OAéT p BT EUA
Mechd EAEi Ei EDBAPERBRA OOEi EI 0Onl AOA
Termodynamika 1ZE OAT OEOAQOEOT p BT EAOD
Termodynamika 2z EOAT EOAOQGEOT p BT EAOD
Elektrostatika
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Optika

of AAITT O AT AO AgPAOEI AT OTGAN pOWEGITES HEEG pi GOE
OOBAAT Oif OterbabkkEOOBEUI RAAT EDDOB ABT RallrDAT AE U
didaktiky fyziky. StudentE EOT O OHAE OAGAITIEO A OTITi A BEBOHUSEE EA
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3.3AUT Ui AT p OA OOAITT OEH

(1 AOT pi OLOOOPAI Oi O EEONEAA CGBAMMAT BAQBAEOA D
sexperimenty atvorba kT EI B Gp Ol OHAEpApAE DOAAT O1 pAE 1 E
AAT LI OOAT TGOEHOAEADEOI 1 A AOAT O EAATT O1 EOU
DGAAOOAOGAT Ah AOAA bPI®AIUN G LE AEGIALN EBG pEBBINEIIAO T
OUOL p OAEpkUAGO AMATAGRDTH OGHl fOF OF U ®IUGspwspskl O Oij h
sAOOIT OCELIT BAKRAAIDpIiDGpI T ES8

*AAT T Ol EOU OOAT T OEROGR EOI O EITTAEDI OAT U 1.
AREAT O0i vOUOBOKRDOOE 1T ADPGREEAE AOMARIOIGEESS
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VAAT Ap T1TUA AU T Al E OOOAAT OBEEDA DOKT ADR T
ETATT OO POl DPIiT a0l OEIGH EBDADI O BAUAB HUOLEED
dopaduUA UAAAT T EB BBIi®& DLOODAAAE bi Oi A@GPAOEI Al
EA UAA UAGAUAT Ah AAU OOOAAT OE AUIiRpostugOL ET E
POl OPITn0WAAREI EOE AGE 1T LTTOO0 1T O0aGI OUTp 1A
ETTEOiI OTpAE OLDPI é0ij PiIi1TAp AGPAOEI A1 6038

$AT Ap T OUUEU OAAT O OOOAAT OU E UAIT UHI AT D
TA OOGAA bpijl OUI Ach i B O BBEZDY I] 8D AARA A DIl A8

01T U1 Wy EowdT Aiidil 61 1T EU AQA TAEOp TAROOADU OE
zT Elij Al DAAO OOOAAT OE UOIT I p mdh EATEET L BII
OO0éEO8 41 OA AT A OAOGAETT O 1TAOOUOUS

Vtabulce 2EOT O OOAAAT v AEUGIAU T10AhRA ERDADTOA OOAET L
EAEL DI OLpOAEp DPOI OI O I aGATp OOOAAT GEs : A

¢ OBT ¢ OEIh (3.1)
kdenmijevi AHAT DGpbPAAR ET AAGLI EROODORDLAIBGHE ALELI
ETAAG 1110 pil Ul AAh EA DAOOT LA hiui O AAT |
dopaduai E1 6 111 O6h TUI OAUOU 1

5«

Al AGAT L ETAAg 11711
. DOiji AOT OUT pi  OAAEOT EITATT OnEp @plhivk vEhAA@hi
odpoOp AU OAAOI ET OLI ET AT T OUAECET AR®IOU 1 AEOAAOE
zl AT AiGATLAE ETATTO PGE |1 DOAOAO DPGAOT i1 |1 nGA]
OLOI AAEU TATAinGp DGAAAOHpI DOI OfaniseA TAIT
T'A T AGAT p O I. EAE GrA0dH pO O AUGAPAKERAR D GABUAUI BEAép OUIT

AT PAAO E 11106 A TAATETTAT T OUAAT OOT OUT p bPijjl
TEAT Al TEAT 1 OETD
jJa | r1jJ3q| OBl
20 13 1,52
30 19 1,54
40 25 1,52
50 30 1,53
60 35 1,51
70 39 1,49

Tabulka 2:. Ai n GAT U AAOA DOI OLDI é
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6 A AERAPiI B EAEp OOODAIN GE A GAOMO GMER 1007 E(
Ol UET Ah DGEAEUUp TA GAAO AgOPAOGEI AT O OA OE
modelem zZAO¢é EA AUOGEEADODAILEIT DI OOpOEIE Al 1TAWRE
OEOOAeéT LI O1TUETAI O i1Lli EA8s | AwabiekA DPGAO
Al T OEU PGEAIT ELTA ¢m Al OubPITATU eAOTLi 1TADOI
EAATi OTEOGIp OOADIHOBGRERT UDORUPEGHKR nBDAGP UT O
OOAEODO 10661 O TA TDPOEAET O1I UETIT 8 |/ POEAET Ol UE
Al EOAAEAARh PI OOpOp Al zbamEp 1TAOAICIEH.G8 OEPAIUGTO
i TET O PGAépOO 1T UPEO 100 EDNG AOARERAAB &b 101 AR O
skupince, kdy jedenopa®T i OOp Op AT T/AHNEARETEGA OO AEG AODGN E
AGPbAOETI AT O EA DOI EAATTETN OGADIOHIERA AGAIVEARDIT |
)T OPEOAAA pOI OAT 61 AgpAded Rl HOGRG Al ROBIUT @
fyzikyj (1 OOUOEIT.OUh ¢mpo(Q

A U0UORO Oi OF é¢UOOE EA OOOAAIN®@AIT pHEAAWIAN
I DPOEAEiT OOOE!T iadh Gtaderdi (iti, E OA G pexp&ithentd sAOé EAI
T AODORATEHTEITEAAEAT T AT 1 06Qq OAEIT BT E UAEI Oi 611 6GAO
ApEU DI O1 01T UT p BDGAAAAI LAE AOI O AobAOEI Al Oj 8

0T UT W BoU OLpOATT CAIT Oi EOIEEEUR OUO8 OI A
TUEOAAA UA OF A0 DPOI GAUAT T E QAN DE 1 GO Oh A
obchodechsAAET OAAAT E ¢E T A ET OAOI AODS8

VDOOT pAE OAOUpAE DPOAAIGTGQHEHIE BRI dep CEOE
OAIT E8 +1TAA AOC¢eEA TABE T BT TERp OEDADAOAROA OUE
ZzECAIT EOT OiEGI BExUeESD AT 6OAHAIOTDAEIDAOET AT OO
1 AGAOT 6L PAPOOAE OA DPGE PDPOijAET AO EGEAI EBIT OL |
DOiT AT A EAT Oidénatpsd I ARG HIU @O OOAET ¢ AO0OT 1 ADPI A,
a0l AA OUDOEBAAOAT 8
324 1 UOO 0dO&ADA 11

OTTiidAEBAIERAG UA OET ATAal U 1T UAT AA OOAODO EOU
OEAUT OQODEITT AT @1 11701A0 Ai1 EI O vog 11 h OOpéEALI

4AGAOp U000 ADAOCIUAURIGOEARADADGp BABO&EIN piUT UI
ADbAOEI AT OOh EOADILATEPAI EBDAAILAE EBOGEAAOA 11 OCAI
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i 30T ATAA A EiT18 ¢mnmmph 08 ¢t1q8 O0GAOOUAAT L 1A
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velka nadoba

mala nadoba

— T SEE
laserové ukazovatko :%a{a sirky
/| AOUBAREIT i jAEU EA OGAOp ¢éUOOE
, ADApPOUT 0T alp AEAOA 11T O0CcUT U OBIILPOEA O AIAEH
T UAT AU OA OOAQGO TELIAOD S ASITE EQRbdk. SHPGCGEAKREL ER O
DGEDOAOD igdukrd dafjemesiol | ET OEiDT GIUAD AABOT T pAEUI A8
OUOOT GAT L AOGEAOT L OITUOITE 6T AADS® OREEADAp AE
OT UOT E BT 00daTnAa TUANITAIIKD ALCHI 6 ORBOT Ep AEAI
POl OOGAAph EAEIT L T pCOdedaf B EE @ bidiny & (EA ATAE OGO A
AUAET T TAIiAlTE AUIA ELAAOh AT E EAPATET O OO1TE
nepoved (Boxan, 2015)

, AOAOT OLI DPADPOOCEADODDp OPERIWO QAAAETOE 00T O
abl UT OOEp OOAEAEOQIAEEU DAPWOEIOh BEGREMADIAIOEE GOOI
DT OOWMERAIEFGEOOEA Oi AnOAT AT lih TUOI AAT A UAEOAOI

I AOUB&EDPOT i UAEGEOAT p
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I AOUUEBDBAAE OT pi 1T EOODO OAOT AREINLMT AmT A DI HAA
SAOEAOT LI QA BRAE DERADPAAOCET AMEBEBO . A UUEI
Dl Ul O OAT PAAEAEICGETOIT GIUGDED pfeBI00T OOGLEADOE BI A
slovy vVAAT Api TETT O U&AI Oi O1 1 OAOh DOT é OA 1 AOGAOI

01T UT Wj HWAOOT ODABOOE OAAU AT AR 11AA EO AGPAOEI
DI i T Ap 1vodot AUIODEROT LT O1T AAL AT E AOGAE HAPAOIT I EI
I AOAU OOpéEU OEAp OAEiT EAT ApEU AQEAOTiI 1T O OI
T DOAOGA T BOAREDT WPGEEOOHT AODF BEOCEKET DO T A EAAIT
T UAT Aus

VI EOAOAODOGA OA ¢éTIADDOA OBA OEQIOMUIAT p@Il I AOA
DGAAI adDd T A OI Al p EI AAET U8 6AOHET A AOOI Oijj O
00T 1T O 1TUAT AUR EATEET L DPOT OAIT O Lychb@bDAOEI| A
AT A AEOGARITE OUOLPpO AAIT L bDi OAT A be sthdeity O1T A @1
pobavit. ZOT ET OI Aij OT AO OA DI AOIVADIDT O WEIOA O G A FAAE
DOAAT OT pAE 1 EOOQIj 8
325 4A1T OAOEAEL DBGAOAE

0O0AAT OTp 1TEOO EA 1 OEAT O1 6@l 1O AQIGGA AlTATEG A
TAREOAOT EAOQOUOOPT RAT i1 AOAUAI 8 O0GE OOALT OUTp |
OAEOT OU Al AEOOT I Acl AOE AvDIGH D ARIRT T OWARIpIET UP @
EOAOU OA HApGp PDBREpL O DEBADAA AOA OUAUI Al
Agbpi T ATAEUI T A EI AOU8 4AO01 OITA EA 6061 6i AT A
O1 11 01 1AIAI DEVAUAOGhR LA Al DOOCOHOEDEL T O EAODIOE ATC
ET11747T BEOAT p8 4AT O EAO OA TAULOUB2RO0AT AOAAT

3.3 Interference a difrakce OOn O1 A

re ~ re . A ~ e z A s s -

#p1 Al OT ET O OOAI T OEABHOEAARGMDAEED O0O06HA
VDOOT p 6UOOE EBAIT iDi ERAED WOOUOI Al pi EEOOIN
AZDAOEI AT 608 $AI Ap AOAA GIUAOOEA OAA IO BEREHBDINE LR
i GbLAAS
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332 1 UOGO pd 91 01 cCijO APAOEI AT O

oT T jABEWAI pT Ah OOEU Ai [ EEOI OOL BladvouUAT AT i
Ai TET O uvOKEIMNAIA v 1T7h éAOOATIT OIl AODAODOIAT ODER
650nmaO L ET 15 AW.

AEAI DPOOT p éUOOE OI ET O OOATT OEHORA OE O«
OLUTAITTL 91 01 Cij6 AgRdABEITHOMOh 9EOAQL POOEUUAIT h
o0on Ol i bl OAEO Al AEOQOIT T ARBAKR OBGHIPRAIAR OIBIT ILPp&d
ADbAOEI AT O 1 ACADGE OFFAUNITANUOEEE®@I OOLEUS8 01 i
OOEU UAZEE@I OUT U OAEh AAOAAUDRUOKARABIMARAI OF I
vievoQ8 O GE DT OOpAATp 1 AOGAOI OLI OEAOUBNBEAIT
OPOAOGI qh EAE O OULAAOGEA DPOOTp T EIT Oi 01 ¢é
T AEOAUOGEp AOA UAOI EAABUEADOART O1 ADET Al GODBD
OUTEETA EpORACGAOCANRODIH OLAAMEOILAMAE POIT OLEI 8

I AoUuBskeal AOi AAOAEI OOE UAEEQ@I OAT L AL
experimentu

VAAI Api TETT1 O OOOAAT OE UEEHT OEph EAE UUOI
011167 Ai1lAA DI OLEOIiEI 1 AOGAOO DBGE UAAET OUI
DGpHPAA EA 1T MEOOAUEBREHOROBROT Oi OEAUT AUBET L
OUAUIT ATT OO0 O1 OYIRUATADLAE TiAA BBIGIpiiadi TAIRIOAA BT Al A

30 ﬁh (3.2)
kde d EA OUAUI ATT 00 HOAMMAURAIUI ARUBOOO
ET OAOEAOMAOAUDAETOA PGE DI OLEOp éA0O0
OUA U iAD URNA)E

BEI H AA 0On
AT i EI

i 1 AOA
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OOAOGEOO8 *AEEAE T EIT 1 AT AEAN FEpI ABEO ATCE 111 AAORARD ALAE TTOA
I AOAUAA Uinalp THDOT OE DijOl ATQU@HA DT EIOAL A GEA(
T AAT OUialTp AOUOAE UA HEOHADpS

— DD
=1}

334 1 UOO o0dq $EAOAEAA OOAOI A T A T POEAET
ol T ijABRD ATi 1 AOAOT @il T OB 5GMnEAOL BT T Al
51 7h 1T POEAEBOLGBROEAOOOERNOATT TA o%$ OEOEUOT |
si AGp OESAN hse#ssh AOLUE TA #%$ A $6$ j OUOEROART
OAEUAATp 1 AOAOI 6i ET OEAUI OGUOEAhRh OOAOGEO TA O
VposleAl p ¢ UOOE OA KOBDAGAERODE OBAOEAEPT H 1 DPOEAE
UET O AEp OAT OI EAQT GEOMANTIE®OAQEOTGRE UEWUD OEAET
OUOEOET 6071 DOBPOR UBEOWB TE 1 AOGAOT OLI OEAUT 6UO
o0o0nTan OA TPOT OE DPGAAAET UpiATedliOAil A @B 10M URE G @
T UEOAAUI AT AGEpPAD OA (b®p ORIEDED | DOEBDAT OROUOH
EAEEAE OUAUI AT1 008
300AAT OE T AEAGpO UET O1I AEp OAI T OTL TAOAUAIZ
OUAUI AlGpa&Er) 1 AivOOERUOAAA 1T POEAET [ GpLEU TA

I ACAUAA T A 0Ol ns

| AOUB®REOT | jAEU EA OGAOp ¢éU
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01 EOAI EOACEOABREOLEBADP UT ATOhDOEAET | GpLAA 1
AGDAOEI AT 08 2ET 1 BAOOTOO OBABDOYE | BAA Odypil @ REA A AOD
i GpLET O1T O EITITACATIAE® 88 *AEI  OOpT pOET OA OA
UAT AT ETT OAT U ¢é OOR®EBO LA IO AGp EAT DOT EA/
OUOOGELAT LI 1001 OAI DPOT O1T AATiT 1T AOAUATp TA

300AAT OE OE A1 A DI EUTIi OAOGOAOGp A@bPAOEI Al
OEAUT OUOEO AOil A1 iCARRBIOEA@AHh 1 AOGAOT OLL PAPOOAE
UOUT AT O T A maliru@EQGUAOT LGB IDIADGOEAI OUOOODPOE
zOEAUT OUGEA8 | OOOOED 1 UA TAOGI ¢éEO OAER AAU I 7
al AAép OO EAEEADUGMREUI AT T OO0 |

/| AOUBRES OPT GUAUT p A ADR®AI A TOWE O@@EEAHWO
6 UAUT ATT 00 O1 OWBAARATAAB AHOOAKIp LET OU ETT 00
vztahu
©OET Qh (3.3)
klekE mhpBAhGBA ADBDEOADBAA AAT EA DPIGEEAGTpE 1T EQ G C
Ol 1 OLp EAHIAOUAMAEOR AAEAET L UUEI AAR OOOAAT OE

OUAUI AT 1T OOE A abyimdhli pomdAQi iOWCEAEIOD T &l p&pALET O1 O
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k. maximum

(. maximum

OMLINILLS

-

| AOUBMES E £OAEAA GORGEAET |

konstantu CD &bl Oi  $BB®BH GO ODAEOIU ET AT T O O0ép DI é A
DGEDAAAEpP T A EAAAT 1 EIEIi AOOS

01T UT W FOWi UOT1TATT O OUAIH2A5dmAOT A$ST AAAGADP A
OUAUT AT 1T OO0 pisA g a85 BOAOARBRIaAOODANEBDpTI ORAE
ET AT T OO OUAEUUDp | Ghhptoipdpd THITAT GGAA Tph A DEBOARIABDL T &
pcw AOULAES

OGE (i AGATp 1 GpLET Oi EI T OOAT OU $6% i OO0pi A
OOpT pOEAR AAUAEI I ITEIE [ AQGEI A p8 GUAO TA
OUAUT AEDDIOEAUT A OUAUI AlpisOGyBAKiEd AAIma Al AT C
OUAEUUDp | GpLET OUbET3BOMAAOA DO OBESDPGEDPAAU p

5 O0UAET BT T OA OUAUI AT T OOE AOULAE TA #$ EA ¢
pcuv AOQULAE8S8 5 $6% OA OOUAp OUAUI ATT OO AOULA
AOULAE8 O0GE Oii O6i OO0PiI GUAUTp OA AU A@bPAOE
OUPT e AMIAGAT U ET ADUOCET 1 G630 U AMMSEREL% Op AA
i OEU OOAAAT L OLDI éAh 0e AN GIA qih A TOidOGA AdktOGG AAAT T
DGAOT DPAB AGE OOLAE OL BDAEOARE AU AT BHGIOBGEIN O Bp &
OLOI AAEO T A OOUAmKS%. ET ATT OU 1 Al Hp
3401 1 AOEUAAA 0OOnOI1 A
341 #EAOAEOAOEOOEEA O

01 OIl AATp OOAT T OEHOR OE
I p

H EDARAOCOBHABA Ap 1 O ORDIN A
UAA AT E OAE | UOI UA

EAOGO bi TERAEHTI EEAI O/
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(T LTT OOp DOAE OEEAEACH 6 EWDIORL B Rpc Ad | EAR BT IOIE UOUI
LEOT On 8
342 1 UOO pgqg 01T 1 AOEUT OATiT 0O0O6AOIT

0T i ij MMEGE EOOU DI 1 ACEDACIADEEAECEBRE AGeil BAIO
UOAAUES

ryle s polarizacni folii

| &

: polarizacni folie
/ AOUB®EO T | if AEU E DPOOTp €U0

0001 pi TETTAI OOOAAT Oifj T A OIEHIGTAOEWAMAIEN QHE H
Aemial ACCEEOEDE OT UAUT AO 1 ET AUCKGH i 8Dl 1UMARE Uil AORAp
AETTEE EOOGU DOGAREIOAT LAAE EhAAT OOA 00D aDOBOWBARE |
AEAGHOABEREEEAU EOIT@UGIU BEXFOREAFOTAOEAF OE O An
09038 $AI Hpi TEITAI EA UEEOOEOh Al CGAOAMXDAA A
EOI O OijéE ObAFh T Ol leldApii ATOGAOp 4&£&&1 EES

00T AAITHp TEIIT U EOIGAT UA éO0OADUOEPARAAEDGE ¢
DT 1 ACRAWAEBBI & AUl WLAORIT GLhE GBIOA O1  OnultipleduEp UAET
#E1T AT A #EOU EA OOCOODATAA T A £EEIT OA & 0i U0
- AOOAO )i ACA osh EOAOL ~&£O01 COEA ADA OMABE pEBOE
vbl OEUOT OAT LAE AOLI pAEBAOWIjKOIT GUAE GEsAAGAA AAG AA
EOOU 1 ETAUOTp DI 1T AOEUAeéeT p £&1 EAh EOAOT AUl U
TA POAGidi IETEO8 3O00AATGEI|OH reNykOAKLRT EOUVUIEL O
EOAOI UAOEBREEAGAOEAI P OUOpI AEp 1 ETAUOTA BT

- AUE UET Oi AT LApE ADAGG pEGDH AFPA B¢ $ EIOT IODOIHOM T Al
DPOUUAT i ET TpA®O EODOO8 : EEHOAT ph LA 1711EOI

polarizi OAT i ET O0OAOI Ah EA Aijl ALEOI DOT AAI Hp A
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| AOUBZRE&RT O COAZLEA UOAAUEDO O1 AdGiI AAU

OulbLpoOUs8 o001 OF EA Orddil pPREBARAE ARABOI OFEADE)
OOOAAT OE OAT OI EAEO OOnATIAGMAPARET PAT AE TAOAUC
T ET T8

#p1 Al AAT ApET TEIT 1O EA TAEAOEOh LA DIl A«
dopadu abT OOAEOh T A EOAOIi EI OREOIOAOI DI 1| AOODES
OOOAAT Oiji DOAEOEAET OUOLEOp DIl AOEUAéT pAE
UET OAp OAnl AO &1 OI COALZEE UOAAUEO BPGAO bilAC

OT UTUVBUART p ADAGT LERAE OEEOI UAE OAIT T E 11A,
DI OLpOUT p O1I ACGPpPAEP REUODAAEOGMINAQT EFAESTET" 90130,
Bring your own device). VI AHAT DGpPADLDODADOEOLNDE 11 AEITT
kZl Ol COAZEI OUTp UOAAUEEGADGEODL DT AA ODWA ¢ 10E A EE |
skupinkaOGp T AAT é OptiGOTO OOA AA B ij B G AABDA IEA U AGHG D ET1AA
TAREAEL AITONEADADUOAT 1T AEAA

OTTIiAEVUOPTI AAGEUAET pi E  ARGIEEATAEA L1 T1TAEAGT Oh /
TEIT IimOij BN AATi ET Bl AOGOOh DOij ET AAD QU GEl UAGEG AU
AOGAT 60UI T an AAI Ap DOjEI AATT DI AOGOT 601 DPGAAIAOD

$0O0EU €eUOO O1 PAOIUAAQAUIT OH FIIMAIOA Ad EOAE | EAGROF
UET OOIUUT T LATp 1T AAEATI EQEOED]I OADEOPAK OE 1 AED

e N 2 oA o~ N
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\ monitor ve stativu

 obal od CDlﬁ

&\_ pastelky
B R O =

Izicka Gihlomér

/| AQUBHEDT i ijAEU E AOOEiIT O (
vbOOl p éeUOOE OOAT TTOCEAGHME T EA U OF IABOOVEART T /
i pOOAAE EOI O EAATT Ol £iOUE (AU A BOMEAI OEAE OPAAN i
DGEDOAOGAT LAE 1T AOUUEI 8

. U01 AAGEpPAp TETT UETOIU UipOOLT i

zDbOUOEUGEAAR EOAOU AUI A PijOT AT A 0O0¢é
OLOEO 1indEBéeAER BUGBAAART OEpd®PAn O O1F AAOED
iTTEOI OO 060N COEDOVDOBEOMIT GR WIj VA Hp d Ad ABGBIAEQT G
iU OAl ARAARE @A Al pPijOEAl pEIOACOADDPR I BAEAT EA
asOpi OPT EATET O ARAOABAGART & pAE POI(IOAEBYILDHDI ECG O

soucastky z pryskyrice

| AOUBMBE- AAEAT EAET T APAOp O Oi 66 UOOA

344 1 UOO od 30UeATp O1T OETU BIlAO
OT T jAEWI 1 ACEUASTp namsAliehA i1 T EOT Oh EUC
vbi O1 AATp é¢UOOE OI ET O OOAT T OEAOA OOOAAT G

VUUOEOI 1T OOEOObPA DPIGERKADT EI A O toBod. Jdkd zdrdf UOAOU

DI 1 AOEUI OAT i &lli @OARTORETAT @AT B89 O BT OLpOU Apl A O

TETI O OOI é AibppU EERRE UAGN ¢ L bl BIAIOEAIAAT & -AEW B 00 A
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monitor ve stativu

polarizacni filtr
s thlomérem

| AOUBZEOED T | ij AEGA GPA OUOOE OOAT i

al TTEOGT O OOOAAT OE Oi p@dhI GhA AEG A BT AEQT BAO OG0 AC
DOl AEUUAEpPADpPE OOrOERAI ARNOA T EAEOIUDT ABOAUI T p
T EI O8

Dokyvetypg OOPT A DGEAUOAEIpAL i EGEDDOBBDIEDU AAT T L O
DGEAAT i ET AOGEOO8 01 EALAV DPGEAATT 1 LEéAA £
OO/ Ol Al PAWI Al ETET UI T phy ENAA&SEIOCO PAGEADA@AT T OA
UAUT AT AT AEp Uial O YTEI O TA OODARBRI Op UBEAT EODIGE
AOEO8 4 A1 01 bl 060D EAT pl PAKIT BAI AAOOEI |BREE
Zl AT AGAT LODEADABAOUDPOAAOEP COAZE UUOGEOI T OOE T |
bl ¢é00 1 LEEAE PGEAAT T ET AOEOO8 . A UUEI AAn CO¢
EAET Ol biBABA OEOOAeTEGPOE CEAAN ARAGGH TEMA BET L T EA
polarizace PGE DO AET AO 1T BDOEAEU AEOEOI pi OI UOT EA
roztoku c podle vztahu:

o (3.4)
kde EA | AGO0élE 3 OA O URD¥ENU EAO AIOU @A 0 OG @A U p &

01 UT Wj BeUAT EAA OA 1 OORAéEIT TA OAT O TEII
OOOAAT OE DPIATA PITOQUAEIT PADDI DPEEEGEAEM® AAU
rychleji rozpustit. Experiment byl vVOUUET OHAT UA OOQAIENG&RET OAijiOT A
AGEOAI h AT A TEAI OO0I éAlp DPAEOCOTBAURIj ORGEBDAL R
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- :
/| AOUBZES OPT GUAUT p ZAved Ay@edfal bdzicu@,
OPOAOT Oicikrul LEEEAI

iT 6eET OT ET AOEOO O EOij1 E GEAARIVOWITpAEHAETT TH
HEOT AO8
Vzhledem kOT i Oh LA T AbA GApOUD I AOEGEAGONROA DGE

EAATT AQAEiI T OODPI GUAITRGCEDYDAADIT AT GAAGTPAAEF Uh E
OAAOI ET OLI IHIOTT OWOUe EOTI OBE -BGAT PAABDAEGODOE
iTTET AEAEOI Oijh EA&0OUEH TUED®E ACNHEHITI GDA WAGTI EEAA

Dl OLEOTi ET DIl AOEOU®AIDIT B KODSGOAKA EA 1T AOpA
TEITTIAOR 1T A EEGOD T AEEA AChKIIPAEEIU AAp TTEHRGSEAT A EA €
OAT . DEBAOOT LA TAITAGATT 1T aA0T U OOQUEEODTI OO 1T AT Al
1 ETAUOT p UUOGEOIT OO TEI O OO0i éAlp OIOGET U bBII
VEALAT I DGpbPAAfto BhdetifiA DEETRADAAOT i1 1 AGAT pe¢
345 4 AT OAOEAEL DBGAOAE

, ETAUOT A DI 1T AOEUI OAT i o0o6n Ol 1 ijLAT A Up
%l AEOOEAEIT O OITLEO ETOATUEOGU AiI PAAAEpPADPEI
polarizace aAT O & @ O EE i(Strimiehskl. h  ¢.interqziG bude vb Oij Afi E O
EAODADO Oi AOAAE OOAET Uh AslIEM GAAGED bEDT IDASAE
aBET 11U OITLEA AQApAI PAEDOAATEB 6A DGE DOIijAET.
TADPI 1 AOEUT OAT1 0O00AdI T UAOCIZRAOEA T A DPI11T OET O

VDGpPAAR AOI O A£&81 Ep UA OAAT®p APA -EATAAGTUELC
UUET T AI

'O 'OAT ©h (3.5)

kdeloEA ET OAT UEOA bDi 1 AOEUIT OAT izEIA 0 ERGI A URIEIAAIT
TAOT éATp A1 Ep8 01 EOA OAAU PGEAUI A [T AUE AOr
Eil1iih OGAOp &8I EEHh T ijLATA OLOIAATT O EIT OA
- Al 601 OA UUETTA8 01 AT OAUAT p Oij Uide, AdkudT ET ij U
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bude DOT OOGAAT p DI il AGEBA&IOH OADKA K EAD fidhbud® T EAO
I OEAT O OAT UPEBEAT EABIOAOUE AT OELh ¢mmoeQ

Podle (35) AU EIT OAT UEOA DOTHIiTEI 00id0I A BDGE
AOT éAT LT E DI 1 AOEUA¢éITALIOE 144 11 BAIhEtodiAraleOE OOA ¢ |
AAT AEDWGO AG®DA 010k PBDAER DOOEADYOAPONT pE EOAIT E

35: AOCAAAT p TBPOEEU AT ) &,

00AAT OTp 1T EOOU DOIT 1dptiky vénikdyvA @ AA ddhaDET AT Oij
doUUGHEO ¢mpoe8 01 EAEEAE AT ETTéATp ANBhE DI LU
*AOT O1 AOG 2AEAEI bi AAOOGEAG LE WO GPhaE O ) &,
nedostatkyEAAT T O1 EOLAE OOAT T OEAT

4001 DBI éAOOGKR AAI EADOL AABIOOAATEGRAE UGHET
listopadu rokO ¢mpe UA DGpOTI OAAIODAD EACODIOEDAE |1 L1
OUDBT Ul O1T OAOH AEQRNOIECADDADBDT ¢é1i T A DOT OAAAT ph
smysl. . A UUBRIAARNT U DOT OAAAT U DYAAT QbipdhEAOU O
DI UIiATATU TAEOAOT DABAORTI UZLZRODPADEARAT @AUh EO/
O00ij E .TAAOADT UUOAAT p UimiiaE GAWEYD BA A TTAGTLE Od Ak
OLHAS

0f OAAEOI DEI I OctelehOptkal AUA p ADAOIGR & DAKEICEE 8
dubna2017D O twutdA @D AOCEI AT OUI T p OAAT OA MIWIERA IL AgEt ¢ ¢
HEBIA8 OAOHET A DBGpDAAI AUIAU BABIOT i1 TAL TAIO OA WIEMA 1
AOT ATi T AAT OOAGEU DPGAADAADP DI PAE £i BOORABB AE L
OAAE TAAUI U DPOI PAAGIT OA TP AGE DEEAIGRDA AT p 8
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4.6 LUEOI Ol EOO 1T UOHOAOU
AUUEEUI T p 1T AAT OAOIT GA
41#p ORAUEOI O

GOAABT OIOEHAT UAUA
I

o0F OPOH®@A1T
i OAAU T A 2GpET A

optiku PGEHAI 1

OOGAAT HET 1 OEQGE

iU OAIT AoPAOEI AT OWPUDAODE
E

i po E
OB AT ©ij APOejE)T T p 1 A
Dl OT UOiI Al p OUAOAT LI b o

iih OA EOAOLIE
42- AOT ATT1T T CEA OLUEOI O

00T DI OGAAU OLUEOI 6 AUl WAICELN AEOAIAED ODGE
teorie. Tento designi U UA Apl CAT AOT OAO I1datedtij & OBIGHHOEE U
EAITTOU A EFTROhAICOpOARAODOAAMBEAGUHM LT E T OUUEA
i DGp2)i EELOAOCQUOADIGAIOT RAER AT T AAT DT TApD Ee Al
T AUUGEOI LAE. OLUEOI T p Eij

6 LUEOI &AOAKKMIEOODOA Addijp OAL OEL AEZICEHAEIWUEDF
39T AOHOp OEIVdOGARNE T ARAG®HET UAE

4300ijAAE T UOHOAOU ) &,

0001 p OEOPET A pu 0OQa®kdhd Di7.£11 Akesidpa@iEP A ) &,

T UOHOAOOh EOAOU bDHOT AREI A IAL Blhvykle tahghi@ E DESLAAé A O
TUOHOANOI O )&, MARUUEEOODDBAEODT EAOAZdRtkyDOI OO
bl GUAAT LAE +AOAAOI O AEAAEBBEEE UEUDE EAA ETOA OiA C
Karlovy.

SttA AT OE AUIIRT Olé ARG AGIEDDEN A E Brientbdaly dd O E
OOAT 1T OEH OdurAzt al: TUIEG® 1 00K OUAT A T AOAURh UAUI i AOn

Interference aA E £FOAEA A0 TAONGE AMAAA OOn Ol A8 S$QOEAU O1T 1 O
jednaé UOO O Cefikdldvil GiA POOIAKOA GE OA AOnil A UAABOPE AL
EOAOT Al OAUAPHIEEQIET BITAAAPOU EOT O OUIT EE AOBOEUN
O1 UET Ah  AOTABZEOMOEANEATIGOLA OOAéAT p O1 OET U DIl
AEQGE O1 p ABhli jsieltdkEgB O1 OT UOAO 1T ADPT On AEsAADQAAT Oij
konceptem VIFL setkali, sOfA | Eh EIORIGp&, OA AAOEAT Eh 1T AAT ) &
Oij AAAS
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$17T OAUT p&& AUIOEDPET i UAAUTT AOGBADAEABEAGE OQ

t.c8 AGAULZAIj @mAQs8soAp LAE WBET T AR EAET 1 ADPG8 b
pi A6 O6i 61 OGpAUh TAITET ALO Al OAUT pE UAAUI
OOOAAT dijps QA AU AOOT EI 1T OFAGAEAALHAP ABDEOOOGOARED

OGpIAUB T A OUDPIT AT p EAECAVAPRAD hi DANBEIAETE OOOAA
do 25 minut.

$AT Ap AOfo 16 AN BEdettechDGEHI U GRAp OOADAHB AGA
¢cmpx8 A TéeAT Al OLOEOR®]I EIOE AAEAEDBOEIO OLKODE
experimentovalyl A OOAT T OEHOp AET | OEDDi OBARAPAIUAGAU
AOimOOAT T OEHAOp A EdiflfakcORDERGANiabe @ On Ol GBHT EBAOL
AUl bPiI DPOOGI pi UAAUTp UETATT AAT EABT OBAABT L
AREAI OLOEUT AAOOPROUG ADe YO8 pA ®A BT A AOCOd A T O 4
hobl OUA ¢t O6QOALDPAET UpAE A p OOOAAT Oh EOAOL

AEAT UADUOUDP ONT p AT OAUT pEij AUI A BT AAIT I

DOUAABAAT OE AUITE AOAUT WUAREED IIGE EMA POAOEAI U PO
EAEl EA 1T ADPG8 UUEAU 1 PEOI OUT p s

/| GUU +8&A I ADT Ofi
A |300AAT O DI BpHA OHAAEI U EAOUR
DGE OUTEEO AOEUh OA ODPOUOT I
B |300AAT O UipTpEI ABABDAOUE 0OOdAOI
C |300AAT O OOAAA POUOA AOA EAOU
1 b1 300AAT O Uipip AEODAOUETOI UEI A
Pl BDpHA
D2 |300AAT O Uipip 111 OOAOI A8
D3 |3 00AAT O Uipip TAOAU OO0l A8
E |300AAT O OOGAARAGBAART LUART OUd
F 300AAT O Uipip O1IOUITPp T AOAUS
2 G |300AAT O Uiplp PIT OUA 1T AOAUS8
H |[300AAT O OOGAAA AEUATT TAAT 1AC
| 300AAT O AAUAEUAT A DI PpHA OUTE
obrazce.
] 3Q©§A1QAAAUAEUgﬁﬁobOEAGAl@umE
iU APAOGT T ¢éE LUATiT 0OUOOAOI AT ¢
3. K 300AAT O OUOOAOI p OUTEE ET OAO/
obrazce.
L 300AAT O OOAAA AEUA[T TAAT T AC
I ADT bpHA ET OAOEAOAT é1p T AOAUA
M 300AAT O MAWAHBRAT A-A T POEAEU A
polarizace.
4. N 300AAT O 6UOOAéI A Di DpHAA OOUEZ
O |300AAT O OOGAAA AEUATIT TAAT 1TACG

Tabulka 3:0 GAEI AA E&Aij DI OLEOLAE DGE
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44+ 8 AT OUT p

01 UAAUTp BOOKRpPI PEODBI rOAOM@{EHE@AUE)(pHpAE
Ol T LATp AOOI BDEAGOIOAANT @AM BOUAA A ODPI 1 Aé /
DT OLpOAT LAE EéAi b QabulkhB)AOIGEU G UETGAUTAD EUT p AU
EALAT T APl ORAE DPGEGAUAT EAAET L Eg&gAS8

. AUUOGEOI A byyA UBGIAMAR OBRAET U A Hod fabuiky E U
UAUT AT AT UT o EBADOY AEAGOGAH ECA I 1T APl OShddpi OAOE
VEE AT @HIAABLOEPI 1 p&iP8AOIGAPAAUR OA EOAOLAE 1,
AUl U TAETTAA ODBwholioteriy. DOT AOUT U A
453 EOI OOp POUUEOED U

"AEAI DOEEpOOUp pAT ADT O Aypd UDA @B YdTFBEDOQT AUI
UAEDp OEODAICITIEGDON AUAET | po2dna®iAD i GBEUAEGO Eeé Aij DO
studentyh EOAGp 1 Al @byl Ad EddQdup tAbUlka 4 aCOA AU 1T pL A
(I AOUMIARE 1 ij LENITAOOAOT OGAOR LA O BQd&itiptuddnO UUEU 1
OOAT T OEAGCAT DOREDREAA¢ HBADBATOEKO®DET UAE OA O bIi
AOGEU 11 AUEIT DI OUA TA AEOPAOUE OOAOI A j DI b
AAOAOGT i OI 1 L E®Iqihd ORIl [EIUE 1€ A OB IET 1D GEGRDT A M OIAWI 1
O1 AT p .ERABAIASBUA OOOAKDIT GEOILAVIAPDIABI OO1T EOG O1 AT

podil 1. otazka podil 2. otazka:

studentit (%) vznik duhy studentd (%) optické vlakno
80 80
70 70
60 60
50 50
40 4 40
0 t+————— 30
20— 20
L . 10 - .
0 - 0 T T
A B C D1 D2 D3 E F G H
Byli na stanovi§ti  m Nebyli na stanovisti Byli na stanovisti W Nebyli na stanovisti
podil 3. otazka POdil 4, otazka
studend (%) dvojstérbinovy experiment Spudentl B¥) staceni roviny polarizace
80 80
70 70
60 60
50 50
40 40
30 30
20 +— = 20
10 +—— I 10 . —
0 . : : ot — N :
1 L M N 0
Byli na stanovidti  m Nebyli na stanovisti Byli na stanovidti M Nebyli na stanovisti

/| Aovuwkaoi AAT OOUITp UAOOT OPAT p E&/



A 0 éAO0 OOOAZ

30AT T OEROT

TA OOAT 1T OBAODI
AT T AOOEAEU 22 24
61 110U 1TPO 17 29

Tabulka 4:017 ¢ OU OOOAAT Oij bPOI
-AUE T ADPT OAi i E T A b OHKEvavaly ipdny Gakddifréke é AOOI
aOl UPOQUI éAGHO1I ApLBI A OUOI AEOh LA ToOgEdOOAAT O
Pl Ul O1T 6GAO E O AAi ApAE 1T OUUAES
Podle grafu KAOOET OBAUUABAKh LA OOOAAT OEh EOAGp b

odraz, AT EUUAT E T 1TTEAT 1ipPA DPibpOAO DPOET AED A£OI1E
zl EAE T ADPT OnAfl T HAHAAOER OBAPEDIiIAAEBEBAGU OOAT |
I APT ORART T HDPAROGOAA! ©@ijj AAA 1 ¢

#1 OHAE UA OAI T OTiET E8AIOGHWIAp TAHEARDSE AdQ
OOOAAT Oijh EORBOE DAL IO AGEWEEERAAD®ICETI T EA O00i i1 O

il AOUUAERh EOCADQADAOT AARMDEGONOEDDETEN Gl 1 ET 1T 1
studenOijh OAOHETT O AUl A1 A OLOAUTA TAITEATL 1A
skupiny. Objevovalosel ABDG8 O @71 il AQITUHTAIT PAE UAET 6061 OA
odraz nemohl nastatvD OOT p OEOPET A OAODPI T AAT Oif OA OAEi
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Dotaznik k navstéveé v IFL

VdZeni studenti,

do ruky se Vdm dostal dotaznik, ktery by mél napomoci k vyhodnoceni vlivu ndvstévy Interaktivni fyzikdIni
laboratore (IFL) na zpusob, jakym si vysvétlujete nékteré optické jevy. Dotaznik je anonymni a jeho vysledky
budou pouZity v mé diplomové prdci. Prosim, vypliite tento dotaznik co nejpodrobnéji.

Dékuji za Vasi spoluprdci.

Jana Machalickd

Jsem: Muz O  Zena X Navétivil/a jsem IFL: ANO NE O
V IFL jsem pri své nav§tévé pouzival /a tyto pomiicky:

X pilvalec, optické vlakno, zrcatko, hranol, kulové akvarium

O dratek, polarizaéni folie, optickd m¥izka, CD, monitor

O IFL jsem nenavstivil /a.

1. PopiSte co nejpresnéji, k jakym optickym jeviim dochazi ve vodni kapce p¥i vzniku duhy.
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2. Popiste co nejpiesnéji princip funkce optického vlikna a chod paprsku optickym vlidknem.
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3. Na dvé azké blizké Stérbiny posvitite laserovym ukazovatkem. Co pozorujete na stinitku za nimi? Co

nejpodrobnéji vysvétlete, prot se to déje.
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4. PopiSte co nejpodrobnéji, co se déje s linedrné polarizovanym svétlem pfi priichodu riizng
koncentrovanymi opticky aktivnimi roztoky.
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Dotaznik k ndvstévé v IFL

VdZeni studenti,

do ruky se Vdm dostal dotaznik, ktery by mél napomoci k vyhodnocenf viivu ndvstévy Interaktivni fyzikdini
laboratore (IFL) na zptsob, jakym si vysvétiujete nékteré optické jevy. Dotaznik je anonymni a jeho vysledky
budou pouzity v mé diplomové prdci. Prosim, vypliite tento dotaznik co nejpodrobnéji.

Dékuji za Vasi spoluprdci.

Jana Machalickd

Jsem:  Muz O  Zena & Navitivil/ajsem IFL: ANO B NE O

V IFL jsem pfi své navstéve pouZival /a tyto pomicky:
[ piilvalec, optické vldkno, zrcatko, hranol, kulové akvarium

[X dratek, polarizatni folie, optick4 mFfzka, CD, monitor

O IFL jsem nenavstivil/a.

1. Popite co nejpiesnéji, k jakym optickym jeviim dochazi ve vodni kapce pfi vzniku duhy.
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2. PopiSte co nejpiesnéji princip funkce optického vidkna a chod paprsku optickym vldknem. ¥
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3. Na dvé Gzké blizké Stérbiny posvitite laserovym ukazovatkem. Co pozorujete na stinitku za nimi? Co
nejpodrobnéji vysvétlete, pro¢ se to déje.
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4. Popiste co nejpedrobnéji, co se déje s linedrné polarizovanym svétlem pii priichodu riizng
koncentrovanymi opticky aktivnimi roztoky.
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Dotaznik k navstévé v IFL

Vazeni studenti,
do ruky se Vdm dostal dotaznik, ktery by mél napomoci k vyhodnoceni vlivu ndvstévy Interaktivnf fyzikdinf
laboratore (IFL) na zptsob, jakym si vysvétlujete nékteré optické jevy. Dotaznik je anonymni a jeho vysledky
budou pouZity v mé diplomové prdci. Prosim, vypliite tento dotaznik co nejpodrobnéji.
Dékuji za Vasi spoluprdci.
Jana Machalickad

Jsem: Muz ®  Zena O Navstivil/a jsem IFL: ANO & NE O
V IFL jsem pfi své navstévé pouzival /a tyto pomicky:

[ pilvélec, optické vlakno, zrcétko, hranol, kulové akvarium

vy

A dratek, polarizaéni folie, opticka m¥izka, CD, monitor

O IFL jsem nenavstivil /a.

1. PopiSte co nejpiesnéji, k jakym optickym jeviim dochazi ve vodni kapce pti vzniku duhy.
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2. PopiSte co nejpresnéji princip funkce optického vldkna a chod paprsku optickym vldknem.
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3. Na dveé tzké blizké §térbiny posvitite lasero

vy¥m ukazovatkem. Co pozorujete na stinitku za nimi? Co
nejpodrobnéji vysvétlete, pro¢ se to déje.
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4. PopiSte co nejpodrobnéji, co se déje s linedr

né polarizovanym svétlem pti priichodu riizné
koncentrovanymi opticky aktivnimi roztoky.
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Dotaznik k ndvstévé v IFL

VdZeni studenti,

do ruky se Vdm dostal dotaznik, ktery by mél napomoci k vyhodnoceni viivu ndvstévy Interaktivni fyzikdini
laboratoFe (IFL) na zpusob, jakym si vysvétlujete nékteré optické jevy. Dotaznik je anonymni a jeho vysledky
budou pouZity v mé diplomové prdci. Prosim, vypliite tento dotaznik co nejpodrobnéji.

Dékuji za Vasi spoluprdci.

Jana Machalickd

jsem: Muz X Zena O Navitivil/a jsem IFL: ANO J  NE X
V IFL jsem pfi své navstéve pouZival /a tyto pomiicky:

/ﬁpﬁlvélec, optické vldkno, zrcatko, hranol, kulové akvéarium

[ dratek, polariza¢ni folie, optickd mtiZka, CD, monitor

[X] IFL jsem nenavitivil /a.
1. Popiste co nejpiesnéji, k jakym optickym jeviim dochazi ve vodni kapce pfi vzniku duhy.
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2. PopiSte co nejpresnéji princip funkce optického vlakna a chod paprsku optickym vldknem.

Ujﬂ["w‘u &5 f:‘ k{VOV-lonsz0y+Lfﬁ Tt Zﬁ’éwﬂ +¢c£\ V(q’LL“(
90{%&'5" 06/ 5‘!f: \/”"‘(L“" {Ebf\ z g y/op‘/afw\( (7/;/

82



3. Na dvé zké blizké Stérbiny posvitite laserovym ukazovatkem. Co pozorujete na stinitku za nimi? Co
nejpodrobnéji vysvétlete, proé se to déje.
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4. PopiSte co nejpodrobnéji, co se déje s linedrné polarizovanym svétlem pi#i priichodu rizné
koncentrovanymi opticky aktivnimi roztoky.
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