1 DIGITAL PHYSICS TEXTBOOK AS A TEACHING TOOL

Digital physics textbook (DPT) by PaedDr. Jozef Benuska contains educational presentations
to improve the teaching of physics at high school.

Educational presentations in digital physics textbook include graphical models — of visual or
sign character - sketches, graphic displays of physical quantities (animations, videos, photos,
images, charts, texts - definitions, basic knowledge, etc.) Everything is arranged in a logical

structure of a topic, what is the foundation for lasting knowledge.

The presentations allow students to acquire new knowledge to the maximum extent by
thinking independently and they actively enforce previously acquired knowledge. Animated
graphical models, videos and animations are leading to the constructive discussion between
teachers and pupils.

During the discussion, the teacher is expected to listen to proposed right solutions by students
about submitted, observed and perceived problems or to listen to students” ideas about the
observed physical phenomena. Teacher also by using active verbs (watch, suggest what you
expect, say your opinion on the observation of the phenomena etc.) encourages students to
work actively and support their opportunity to participate actively in the cognitive process.
Animations can be stopped at any time, or necessary portion can be repeated several times.
Pupils have time for the thinking and expressing their opinions. After getting the right
solution, it is confirmed by presentation, in graphical and written form. Pupils not only hear
the correct perspective - the solution which they found actively, but then they also see the

written statement proving the correctness of the solution.

Physical experiment has a large incentive effect, greatly affects the attention and activity for
the students is focused in a certain direction. Students expect the experiments from the teacher

because they complete the lesson of physics.
For the feedback information for the teacher and the affirmation of the subject matter at the
end of the lesson, the presentations contain revising test in the form of closed answers for test

questions.

What can educational presentations help in:



» drawing modelling situations together with a description of physical parameters, definitions,
» making the process of modelling the physical phenomena more dynamic,

* to support experimental work on lesson: image of the schema of connecting the electrical
circuit, image of the modelling situation, etc.

» making the lesson more interesting by using appropriate photographs, videos, real situations,
physical experiments etc.

* the possibility of including the appropriate historical aspects to teaching (with support of the

online database)



2 SUGGESTION FOR THE LESSON WHEN USING DIGITAL PHYSICS

TEXTBOOK

2.1 Lesson plan of the physics lesson

Table 1 Preparation of the lesson — Physics

Study programme

2675 M elektrotechnics

Class

I.LA

Thematical unit

Mechanical work, power, energy (8 hours)
. Mechanical work
. Power
. Efficiency, application of W, P, n by solving physical tasks
. Mechanical energy. Kinetic energy

. The law of conservation the energy
. Application of W, P, E by solving physical tasks
. Revision of mechanical work, power and mechanical energy

Objectives

1
2
3
4
5. Potential energy
6
7
8
S

tudents will learn:

* to describe and express mechanical work by the relationship,
to determine its unit

* to describe and express power, power consumption,
efficiency, to identify their units

* to describe the mechanical energy, determine its unit

* to describe and express kinetic energy by the relationship

* to describe and express potential energy by the relationship

* to express the relationship between changes in energy and
done mechanical work,

* to find the cost of electricity,

* to solve independently simple physical tasks about W, P and
E.

Performance standards

The pupil describes and expresses the relationship of the physical
quantities of the theme, identifies the units of physical quantities,
independently solves simple physical tasks.

Key competencies

The communicative and social interaction capabilities
* to formulate views and arguments
* to learn how to accurately reflect, formulate ideas simply and
clearly, justify the solutions
* to learn to think in physics,
* to use physical terminology and symbolism,
* to discuss the challenges faced, analyze problems,
* to find and process information,
Cognitive competences
* to formulate and solve problems,
* to think creatively and apply the results
The ability to creatively solve problems
* to solve the problem in terms of its accuracy, clarity and
effectiveness,
* to investigate and solve the given problem, discuss the results




of the solutions
* to evaluate the accuracy of the results
The capability to use informative technology
* to seek for appropriate information and resources, for
necessary information

Topic of the lesson

Power or ,,How to compare done mechanical work*

Cross-curriculum topics

Financial Literacy
Theme no.1 Person in the sphere of money
Sub-competence 5: to acquire what it means to live economically.

Extent

1 lesson

Technical conditions

* specialized classroom

* computers with the internet connection, data projector,
interactive whiteboard

* digital physics textbook

Form of the work

Collective

Methods of the work * information-receptive (presentation of information, explaining
the curriculum, teachers organize activities)
* reproductive (questions and tasks on knowledge reproduction)
* heuristic - solve simple tasks
Curricular mathematics
relations informatics
Evaluation Evaluating the students by points according their active
participation during the lesson
2.2 Lesson Plan
Table 2 Lesson plan
I o Time
Activities at the lesson Activation of the students )
(approximately)
revision oral answers of the students 8 min.
explaining the new subject o . . . . .
P & W subj active listening with the discussion 28 min.
matter
revision of the new .
oral answers of the students 4 min.
knowledge
assessment self-assessment by students 2 min.
assignment of the task homework 3 min.




3 PROCEDURE OF THE LESSON WHEN USING DIGITAL PHYSICS
TEXTBOOK

Motivational phase of the lesson: Revise the topic '"Mechanical work"

Questions the teacher asks the students:

* When does body make mechanical work?

» What indication/symbol has the physical quantity mechanical work?

* Draw the picture, if the force exerted on body has the direction of trajectory!

» What relationship is valid for the calculation of mechanical work, if the force applied to the
body has the direction of trajectory?

» Draw the image if the force exerted on the body shapes with the direction of the trajectory
angle a!

* What relationship is valid for the calculation of mechanical work if the force exerted on the
body shapes with the direction of the trajectory angle a?

* Does body do mechanical work if the force applied to the body shapes with the direction of
the trajectory angle of 90 °? Explain

* In what units do we express mechanical work?

» Write down Joule by using the basic units of SI system!

 Draw a graphical display of mechanical work if the stable force exerts on the body!

Exposure phase of the lesson: explaining the new curriculum by teacher with activating

students, data projector is displaying the main ideas from digital physics textbook (DPT)

1. Presentation (DPT)
* T (teacher): 1. Solve the task! (Modelling - animation)
* Sts (students) solve the first task - then the result is checked with textbooks.

Rieste ulohu: Rieste ulohu:
Starsi vysokozdvizny vozik zdvihne drevené hranoly Starsi vysokozdvizny vozik zdvihne drevené hranoly
s celkovou hmotnostou m = 900 kg do vysky h = 130 cm. s celkovou hmotnostou m = 900 kg do vysky h = 130 cm.

a1

w,

starsi

=11700J)

Vypocitajte pracu vykonanu vozikom.



2. Presentation (DPT)
* T: Solve the second task! (modelling - animation)
e Sts solve the 2nd task - then the result is checked with textbooks.

Rieste ulohu: Rieste ulohu:
Novsi vysokozdvizny vozik zdvihne drevené hranoly Novsi vysokozdvizny vozik zdvihne drevené hranoly
s celkovou hmotnostou m = 900 kg do vy3ky h = 130 cm. s celkovou hmotnostou m = 900 kg do vysky h = 130 cm.

“

W, . =11700)

novsi

Vypoditajte pracu vykonanu vozikom.

3. Presentation (DPT)
* T: Compare the mechanical work of trucks and work time! (modelling - animation)

¢ Sts compare the results of the 1st and 2nd tasks.

Porovnajte pracu vozikov pri zdvihani hranolov. Porovnajte pracu vozikov pri zdvihani hranolov.

Wiiarsi =Whowss =11700)

i

%

tstnr{l =10s tnovii =5s

Voziky vykonaju rovnaku pracu, ale za rozny cas.

4. Presentation (DPT)
e T: Trucks operate with different power. Compare the powers of trucks! Compare the

extents of the trucks powers! (modelling - animation)
e Sts compare the powers of trucks.

Voziky pracuju s rozlicnym vykonom. Voziky pracuju s rozliécnym vykonom.

“

Py =1170° P, ~2340)
S S

Viykon novsieho vozika je P, = 2P, -



5. Presentation (DPT)
* T: Explanation - the concept of power, its unit (the unit watt expressed in SI system,
plus textbook).
e Sts write down the text of the new topic.

Fyzikdlna veli¢ina vykon je definovand vztahom

p=—
t

- kde W je praca vykonana rovhomerne za Cas t.

Jednotka vykonu

[P]:M “Hogs =1W (watt)
[t] 1s
Ciselna hodnota vykonu udava pracu vykonanl za
jednotku casu.
Pracovat s vykonom 100 W znamena za kazdd sekundu
vykonat pracu 100 J.

6. Presentation (DUF)
¢ T: Photo - James Watt

Vyndlezca parného stroja

James Watt (1736 - 1819), $kotsky fyzik

7. Presentation (DPT)
* T: Explanation of the power with proceeding of mechanical work. (modelling -
animation)
* Sts write down the text of the new topic.

Vykon pri rovhomernom konani prace Vykon pri rovhomernom konani prace
- posobiaca sila a rychlost maju rovnaky smer - posobiaca sila a rychlost majd rovnaky smer
W Fs s
W=Fs P=—=— =F— =Fv
t t t
s=vt
P=Fv

Qﬂ; IF Q]IL: IF

Vykon je uréeny sucinom velkosti sily a rychlosti.




8. Presentation (DUF)

* T: Explanation of the mechanical work by power (modelling - animation)
* Sts write down the text of the new topic.

Mechanicka praca pomocou vykonu

Ak vykon sily F je P, potom mechanicka praca...

w
P:T = W=Pt

[w]=[P]t] =1W.1s =1W.5 (watt sekunda)

)

) )

=

- je uréend sucinom vykonu a casu.

9. Presentation (DUF)

* T: Explains unit of work (energy) in the energy sector. Preview of electrometer at

home.

* Sts write down the text of the new topic.

Jednotka prace (energie) v energetike

kilowatt hodina

KRIZIK ® PRESOV

kilo=1000 kx kWh

=1 1kWh=2400 n F1 1‘1

1kW.h =1000W.h

Jednotka prace (energie) v energetike

kilowatt hodina

KRIZIK ® PRESOV

kilo=1000 K kWh
1h=3600s |

‘S=1 1kWh=2400 n Fﬂ.q

1kW.h =1000W.h =1000W.3600s
1kW.h=3,6.10°W.s

Fixation phase of the lesson: revision of the new curriculum by imaging tasks

with a choice of response through data projector (from digital physics textbook)

Students get to right answers thanks appropriate leading by teacher

10™ — 15" presentations (DPT)

Fyzikalna veli¢ina vykon je definovana:

a) podielom mechanickej prace W vykonanej za cas t,

b) podielom mechanickej prace W vykonanej za ¢as t
a tohto Casu t,

c) podielom mechanickej prace W vykonanej za ¢as t
a velkosti posobiacej sily F,

d) podielom mechanickej prace W vykonanej za ¢as t
a dréhy prejdenej telesom.

Ciselna hodnota vykonu udava:

a) pracu vykonant zariadenim,

b) pracu vykonanu silou F,

c) pracu vykonanu za jednotku casu,

d) pracu vykonanu pocas celého pracovného vykonu.



Defini¢ny vztah pre vykon je : Jednotka vykonu vyjadrena v zakladnych jednotkach
sustavy Sl je:

a) p:% b) P=% a) [P]l=1kgm’s
b) [P]=1kg.m’s™
o) [P]=1kgm>s?

c) P=Wt d) P=wt"
d) [P]=1kg.m?s?

3 4
Prevodny vztah medzi jednotkou watt sekunda a Vykon pri rovhomernom konani prace, ak posobiaca
kilowatt hodina je: sila a rychlost maju rovnaky smer, je dany vztahom:
a) 1kW.h=3,6.10°W.s a) P=WF
b) 1Ws=3,6.10°kW.h b) P=Fv
c) 1kW.h=3,6.10°W.s c) P=Wv
d) 1W.s=3,6.10°kW.h d) P=Fs

5 6

The diagnostic phase of the lesson: assessment of students
Students have the opportunity to assess their class activities. Their expression is confronted

with the opinion of the teacher.

The application phase of the lesson: assignment of the homework by displaying

the tasks through data projector from digital physics textbook and also in words

Students write down the assignments of the homework thanks to the direction of teacher

The third task is given by teacher orally.

1st task: Riedte dlohu:

16. Presentation (DPT)

Urcte vykon cloveka, ktory zdvihol pomocou pevnej
kladky vrece cementu s hmotnostou m = 50 kg do
vysky 1,5 m za 7,5 s rovnomernym pohybom.

P=100W



2nd task:
17. Presentation (DPT) Rieste dlohu:

Traktor sa pri orbe pohybuje rychlostou 2,88 km.h a
ma vykon 110 kW.
Akou velkou silou posobi na pluh?

F=138kN

3rd task:
On the domestic electricity meter read the electricity consumption, twice a day (about 7 a.m. ,
and 10 p.m.) and on the internet find the electricity price! (Necessary information for the

solution of physical tasks for the next lesson)

4 Evaluation on the basis of observation and conversations with students

By observation I found that the implementation of digital physics textbook in the education
process of students caused increased activity, improved attention and concentration in the
cognitive processes as well as improved their learning outcomes. Pupils in physics classes
were actively reflecting the observed physical phenomena, modelled, animated; they were
expressing their views on the observed progress, actively solving physical problems.
Interesting for them was that immediately after the expression of their opinion/solution there
was a possibility to look at the right solution either in written or graphic form. They
confirmed the statement that "it is better to see once than to hear few times." They expressed
their satisfaction not only with learning physics in laboratories with equipment, which

replaced the ordinary class, but also with the more interesting forms of learning.



SLOVAK version:

1 DIGITALNA UCEBNICA FYZIKY AKO UCEBNA POMOCKA

Digitilna ucebnica fyziky (DUF) od PaedDr. Jozefa BenuSku obsahuje vyukové

prezentacie na podporu vyucovania fyziky na strednej Skole.

Vyukové prezentacie v digitalnej ucebnici fyziky obsahuju grafické modely — obrazovo-
znakové, nacrtky, grafické zobrazenia fyzikalnych veli¢in (animécie, videozaznamy,
fotografie, obrazky, grafy, text — definicie, zdkladné poznatky a pod.) v logickej Strukture

usporiadania danej latky, ¢o je zékladom trvalych vedomosti.

Prezentacie umozfiuju ziakom osvojovat si nové poznatky v maximalnej miere
samostatnym myslenim, aktivnym uplatiovanim uz skor osvojenych poznatkov. Grafické
animované modely, videozdaznamy a videoanimacie slizia na sprostredkovanie

konstruktivnej diskusie medzi ucitelom a ziakmi.

Pocas diskusie ucitel o¢akava navrhovanie spravnych rieSeni pozorovanych a vnimanych
predlozenych problémov, vyjadrenia ziakov k pozorovanym animovanym fyzikalnym
javom a pomocou aktivnych slovies (pozorujte, navrhnite, ¢o olakavate, vyslovte nazor
na pozorovany priebeh deja a pod.) nabada Zziakov k aktivnej cinnosti a podporuje ich
moznost aktivne sa zUcastfiovat na poznavacom procese. Animacie sa daju kedykolvek
zastavit, alebo potrebnu ¢ast mozno aj niekolkokrat zopakovat. Ziak ma ¢asovy priestor
na rozmyslanie a vyjadrenie svojho nazoru. Po dopracovani sa k spravnemu rieSeniu sa
potvrdi v prezentacii Gsudok ziakov v grafickej a pisomnej forme. Ziak nielen pocuje
spravny nazor, rieSenie ku ktorému sa aktivhou ¢innostou dopracoval, ale nasledne aj

vidi jeho pisomnu formulaciu.

Fyzikalny experiment ma velky motiva¢ny ucinok, vyrazne pbsobi na pozornost, aktivitu
a zameriava ¢innost Ziakov uréitym smerom. Ziaci experimenty od uditela oc¢akavaju,

pretoze dotvaraju vyucovaciu hodinu fyziky.

Pre spatno-vazbovu informaciu pre ucitela, zopakovanie a utvrdenie rieSenych problémov
v zavere vyucovacej hodiny, prezentacie obsahuju opakovaci test formou uzavretych

odpovedi na testovu otazku.
V ¢om mozu vyukové prezentacie pomdct’:

* v kresleni modelovych situécii spolu s popisom fyzikalnych veli¢in, definicii,

* v zdynamizovani priebehu modelovych fyzikalnych dejov,



* vpodpore experimentdlnej cinnosti na vyu€ovace] hodine. Obrazok schémy
zapojenia elektrického obvodu, modelove;j situacie a pod.,

* voziveni priebehu vyucovacej hodiny vhodnymi fotografiami, videozdznamami
redlnych situacii, fyzikalnych experimentov a pod.,

* vmoznosti vhodného zaradenia historickych aspektov do vyucovania

(s podporou internetovej databazy).



2 NéVRH VYUCOVACEJ HODINY S POUZITIM DIGITALNEJ]
UCEBNICE FYZIKY

2.1 Priprava vyucovacej hodiny fyziky

Tabulka 1 Priprava vyucovacej hodiny FYZ

Studijny odbor

2675 M elektrotechnika

Trieda

I.LA

Tematicky celok

Mechanickd praca, vykon, energia (8 hodin)

Mechanicka praca

Vykon

Utinnost, aplikacia W, P, ) rieSenim fyzikalnych tiloh
Mechanické energia. Kineticka energia

Potencialna energia

Zékon zachovania mechanickej energie

Aplikacia W, P, E rieSenim fyzikéalnych tloh

Opakovanie mechanicke; prace, vykonu a mechanicke;j
energie

e T

Ciel

Ziak ma vediet:

* popisat’ a vyjadrit vztahom mechanicklli pracu, urcit’ jej
jednotku,

* popisat’ a vyjadrit’ vztahom vykon, prikon, G¢innost’, urcit’ ich
jednotky,

* popisat’ mechanickl energiu, urcit’ jej jednotku,

* popisat’ a vyjadrit’ vztahom kineticka energiu,

* popisat’ a vyjadrit’ vztahom potencialnu energiu,

* vyjadrit' stvislost medzi zmenami energie a vykonanou
mechanickou pracou,

* vyhl'adat’ cenu elektrickej energie,

* rieSit’ samostatne jednoduché fyzikalne ilohy na W, P a E.

Vykonovy Standard

Ziak popisal avyjadril vztahom fyzikalne veli¢iny daného
tematického celku, wurcil ich jednotky fyzikdlnych veliin,
samostatne riesil jednoduché fyzikalne ulohy.

KTIacoveé kompetencie

oKomunikativne a socidlno-interakéné sposobilosti
* formulovat’ svoj ndzor a argumentovat’,
* nau¢it sa presne vyjadrovat, formulovat mySslienky
jednoducho a jasne, zdovodnit’ postup rieSenia,
* naucit’ sa fyzikalne mysliet,
* pouzivat’ fyzikdlnu terminoldgiu a symboliku,
* diskutovat’ o rieSeni Ulohy, analyzovat problém,
* vyhl'adavat’ a spracovat’ informécie.
oPoznavacie sposobilosti
* formulovat’ a riesit’ problémy,
* mysliet tvorivo a uplatnit’ jeho vysledky.




oSchopnost’ tvorivo riesit’ problémy
e rieSit dany problém zhladiska jeho  spravnosti,
jednoznacnosti a efektivnosti,
* skimat’ arieSit zadané ulohy, diskutovat o vysledkoch
rieSenia,
* vyhodnocovat’ spravnost’ vysledkov.
oSposobilost’ vyuzivat’ informacné technologie
* vyhl'addvat’ vhodné informacné zdroje a potrebné informécie.

Téma vyud. hodiny

Vykon alebo ,,Ako porovnat’ vykonani mechanicku pracu‘

Prierezova téma

Finan¢na gramotnost’
Téma €. 1 Clovek vo sfére penazi
Ciastkova kompetencia 5: Osvojit’ si, ¢o znamend zit' hospodarne.

Rozsah

1 vyucovacia hodina

Technické podmienky

* ucebna Strojnictva

* pocitaova zostava s pripojenim na internet, dataprojektor,
interaktivna tabula

* digitdlna ucebnica fyziky

Forma prace

hromadna

Metody prace * informacno-receptivna (prezentdcia informacii, vysvetlovanie
uciva, organizacia ¢innosti ucitel'om)
* reproduktivna (otazky a tlohy na reprodukovanie poznatkov)
* heuristickd - rieSenie jednoduchych uloh
Medzipredmetoveé matematika
vztahy informatika
Hodnotenie bodové hodnotenie Ziakov za aktivitu na vyuc€ovacej hodine

2.2 Plan vyucovacej hodiny

Tabulka 2 Plan vyucovacej hodiny

Cinnost’ na vyuCovacej Aktivizécia Ziakov Cas
hodine (pribliZzne)
opakovanie uciva ustne odpovede ziakov 8 min.
vysvetl'ovanie nového u€iva | aktivne pocCivanie s diskusiou 28 min.
opakovanie nového uciva ustne odpovede ziakov 4 min.
hodnotenie sebahodnotenie ziakov 2 min.
zadanie ulohy domadca praca ziakov 3 min.




3 Priebeh vyucovacej hodiny s vyuzZitim digitalnej ucebnice fyziky

Motivacna faza vyucovacej hodiny: opakovanie uciva ,,Mechanicka praca"

Otazky ucitel'a polozené Ziakom:

* Kedy teleso kond mechanickt pracu?

* Ake oznaCenie ma fyzikalna veli¢ina mechanicka praca?

* Nacrtnite obrazok, ak sila posobiaca na teleso ma smer trajektérie!

* Aky vztah plati pre vypocet mechanickej prace, ak sila posobiaca na teleso ma smer

trajektorie?

* Nacrtne obrazok, ak sila pdsobiaca na teleso zviera so smerom trajektérie uhol o!

* Aky vztah plati pre vypo€et mechanickej prace, ak sila posobiaca na teleso zviera so

smerom trajektorie uhol a?

* Kona teleso mechanickii pracu, ak sila pdsobiaca na teleso zviera so smerom

trajektorie uhol 90°? Odovodnite!

* V akych jednotkédch vyjadrujeme mechanicku pracu?

* Joule zapiSte pomocou zékladnych jednotiek SI ststavy!

* Zakreslite grafické vyjadrenie mechanickej prace, ak na teleso posobi stala sila!

Expozicna faza vyucovacej hodiny:
zobrazovanie

s aktivizaciou Ziakov,
z digitalnej ucebnice fyziky (DUF)

Prezentacia 1. (DUF)

vysvetlovanie nového uciva ucitelom
hlavnych myslienok dataprojektorom

o U (ucitel’): Rieste 1. tlohu! (modelovanie - animacia)
e Ziak riei 1. ulohu — nasledne je vysledok skontrolovany s u¢ebnicou.

Rieste ulohu:
Starsi vysokozdvizny vozik zdvihne drevené hranoly
s celkovou hmotnostou m = 900 kg do vysky h = 130 cm.

Rieste ulohu:
Starsi vysokozdvizny vozik zdvihne drevené hranoly
s celkovou hmotnostou m = 900 kg do vysky h = 130 cm.

wl )

Sl

w,

starsi

=11700J

Vypocitajte pracu vykonanu vozikom.



Prezentacia 2. (DUF)
o U: Rieste 2. tlohu! (modelovanie - animéacia)
e Ziak riesi 2. ulohu — nésledne je vysledok skontrolovany s u¢ebnicou.

Rieste dlohu: Rieste ulohu:
Novsi vysokozdvizny vozik zdvihne drevené hranoly Novsi vysokozdvizny vozik zdvihne drevené hranoly
s celkovou hmotnostou m = 900 kg do vysky h = 130 cm. s celkovou hmotnostou m = 900 kg do vysky h = 130 cm.

i

w,

novsi

=11700)

Vypocitajte pracu vykonanu vozikom.

Prezentacia 3. (DUF)
o U: Porovnajte mechanickt pracu vozikov a ¢as prace! (modelovanie - animéacia)
 Ziak porovna vysledok 1. a 2. ulohy.

Porovnajte pracu vozikov pri zdvihani hranolov. Porovnajte pracu vozikov pri zdvihani hranolov.

W,y =W, =11700)

i

n

@

tstnr!}l =10s tnovii =5s

Voziky vykonaju rovnaku pracu, ale za rozny cas.

Prezentacia 4. (DUF)
o U: Voziky pracuju s réznym vykonom. Porovnajte vykony vozikov! Porovnajte
vel'kosti vykonov vozikov! (modelovanie - animéacia)
e Ziak porovna vykony vozikov.

Voziky pracuju s rozlicnym vykonom. Voziky pracuju s rozlicnym vykonom.

@

Py =11702 Py =2340°
S S

Viykon novsieho vozika je P, = 2P, -

novsi



Prezentacia 5. (DUF)
o U: Vysvetlenie - pojmu vykon, jednotka vykonu (vyjadrenie wattu v SI sustave —

doplnenie ucebnice).
e Ziaci si zapisu text nového uciva.

Fyzikalna veli¢ina vykon je definovana vztahom

p=—
t

- kde W je praca vykonana rovhomerne za as t.

Jednotka vykonu
w| 1)
[P]=U =""=1Js' =1W(watt)
[t] 1s
Ciselnd hodnota vykonu udava pracu vykonanud za
jednotku c¢asu.

Pracovat s vykonom 100 W znamena za kazdu sekundu
vykonat pracu 100 J.

Prezentacia 6. (DUF)
o U: Ukazka fotografie — James Watt

Vyndlezca parného stroja

James Watt (1736 - 1819), $kotsky fyzik

Prezentacia 7. (DUF)
o U: Vysvetlenie vykonu pri rovnomernom konani mechanickej prace. (modelovanie -

animacia)
e Ziaci si zapisu text nového uciva.

Vykon pri rovhomernom konani prace Vykon pri rovhomernom konani prace
- pbésobiaca sila a rychlost maju rovnaky smer - posobiaca sila a rychlost maju rovnaky smer
W Fs s
W =Fs P=—=— =F= =Fv
t t t
s=vt
P=Fv
J v H F Q v H F
! s | l S !

Vykon je urceny stcinom velkosti sily a rychlosti.



Prezentacia 8. (DUF)

o U: Vysvetlenie mechanickej prace ur¢enej z vykonu. (modelovanie - animacia)

* Ziaci si zapiSu text nového uciva.

Mechanickd praca pomocou vykonu

Ak vykon sily F je P, potom mechanicka praca...

w

P=—" = W=Pt
t

[w]=[P]t] =1W.1s =1W.s (watt sekunda)

F

oo S

- je ur¢ena sucinom vykonu a €asu.

Prezentacia 9. (DUF)

o U: Vysvetlenie jednotky prace (energie) v energetike. Ukéazka elektromera v

domacnosti.
* Ziaci si zapiSu text nového uciva.

Jednotka préce (energie) v energetike

kilowatt hodina

KRIZIK ® PRESOV

kilo=1000 Kx kWh

=1 1kWh=2400 n F1 I‘i

1kW.h =1000W.h

Jednotka préce (energie) v energetike

kilowatt hodina

KRIZIK ® PRESOV

kilo=1000 K> kWh
1h=3600s |

‘Sﬂ 1kWh=2400 n F11.q

1kW.h =1000W.h =1000W.3600s
1kW.h=3,6.10°W.s

Fixacna faza vyucovacej hodiny: opakovanie nového uciva zobrazovanim uloh
s mozZnostou vyberu odpovede dataprojektorom z digitdlnej uéebnice fyziky

Ziaci na pokyn u¢itel’a slovne vyjadruju spravne odpovede.

Prezentacia 10. - 15. (DUF)

Fyzikalna veli¢ina vykon je definovana:

a) podielom mechanickej prace W vykonanej za ¢as t,

b) podielom mechanickej prace W vykonanej za ¢as t
a tohto ¢asu t,

c) podielom mechanickej prace W vykonanej za cas t
a velkosti posobiace;j sily F,

d) podielom mechanickej prace W vykonanej za ¢as t
a drahy prejdenej telesom.

Ciselna hodnota vykonu udava:

a) pracu vykonant zariadenim,

b) pracu vykonanu silou F,

c) pracu vykonanu za jednotku casu,

d) pracu vykonanu pocas celého pracovného vykonu.



Defini¢ny vztah pre vykon je : Jednotka vykonu vyjadrena v zakladnych jednotkach
sustavy Sl je:

a) p:% b) P=% a) [P]l=1kgm’s
b) [P]=1kg.m’s™
o) [P]=1kgm>s?

c) P=Wt d) P=wt"
d) [P]=1kg.m?s?

3 4
Prevodny vztah medzi jednotkou watt sekunda a Vykon pri rovhomernom konani prace, ak posobiaca
kilowatt hodina je: sila a rychlost maju rovnaky smer, je dany vztahom:
a) 1kW.h=3,6.10°W.s a) P=WF
b) 1Ws=3,6.10°kW.h b) P=Fv
c) 1kW.h=3,6.10°W.s c) P=Wv
d) 1W.s=3,6.10°kW.h d) P=Fs

5 6

Diagnosticka faza vyucovacej hodiny: hodnotenie Ziakov

Ziaci maji moznost zhodnotit svoju aktivitu na vyudovacej hodine. Ich vyjadrenie je

konfrontované s nazorom vyucujuceho.

Aplikacna faza vyucovacej hodiny: zadanie domacej ulohy zobrazovanim uloh
dataprojektorom z digitalnej ucebnice fyziky a slovnhym zadanim

Ziaci si na pokyn uéitel’a zapi$u zadanie domécej ilohy z DUF.

Tretiu ulohu ucitel’ zada slovne.

Prva uloha:

Prezentacia 16. (DUF) Rieste lohu:

Urcte vykon cloveka, ktory zdvihol pomocou pevnej
kladky vrece cementu s hmotnostou m = 50 kg do
vysky 1,5 m za 7,5 s rovnomernym pohybom.

P=100W



Druha uloha:
Prezentacia 17. (DUF) Rieste Glohu:

Traktor sa pri orbe pohybuje rychlostou 2,88 km.h a
ma vykon 110 kW.
Akou velkou silou posobi na pluh?

F=138kN

Tretia uloha:
Na domacom elektromere dvakrat po€as dna odCitajte spotrebu elektrickej energie (rano
07,00 h, vecer 022,00 h) a na internete vyhladajte cenu elektricke; energie! (potrebna

informacia pre rieSenie fyzikalnych uloh na nasledujucej hodine).

4 Zhodnotenie na zaklade pozorovani a rozhovoru so Ziakmi

Pozorovanim som zistila, Ze implementaciou digitalnej ucebnice fyziky do vyucovacieho
procesu som u ziakov dosiahla zvySeni aktivitu, lepSiu pozornost’ a sustredenost’ pri
pozndvacom procese ako aj zlepSenie Studijnych vysledkov. Ziaci sa na hodinach FYZ
aktivne vyjadrovali k pozorovanym modelovanym animovanym fyzikalnym javom,
vyjadrovali svoj nazor na priebeh pozorovaného deja, aktivne rieSili fyzikalne problémy.
Zaujimave pre nich bolo to, ze si ithned’ po vyjadreni svojho nazoru mohli v prezentacii
pozriet’ spravne rieSenie ¢i uz pisomne alebo graficky. Potvrdili vyjadrenie, Ze: ,, je lepSie raz
vidiet, ako niekolkokrat pocut™. Vyjadrili svoju spokojnost’ nielen s vyucovanim fyziky
v odbornej ucebni s didaktickou technikou, ktord nahradila kmenovu triedu, ale aj spokojnost’

so zaujimavejSou formou vyucovania.



