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Introduction

This best practice guide is an innovative educational resource for teachers who
want to bring their contribution and best practices in science, technology, engineering and
mathematics (STEM) into their classrooms, including literature inspired by the great
works of literature. The guide offers lesson plans based on three famous Jules Verne
novels: Journey to the Center of the Earth, Five Weeks in a Balloon, and From the Earth
to the Moon. These engaging stories not only stimulate the imagination, but also provide
an ideal context to explore scientific and technological concepts in an engaging and
interactive way. Jules Verne, known as the "father of science fiction", combined fiction
with real scientific data, foreshadowing inventions and discoveries that would become
reality long after his time. Thus, his novels are a valuable source of inspiration for STEM
learning, providing the opportunity to explore topics such as cryptology, geology, physics,
aeronautics, and space technology. Through the lesson plans presented in this guide,
teachers can use these stories to introduce students to the fascinating world of science,
stimulating both critical thinking and creativity.

The three selected novels cover diverse themes that can be correlated with STEM
educational goals: "Journey to the Center of the Earth” offers a unique opportunity to
explore concepts in geology and cryptology, the structure of the Earth and natural
phenomena, “Five Weeks in a Balloon” invites students to discover the principles of
physics applied to aeronautics, exploration and balloon technology, “"From the Earth to
the Moon” provides an approach to space exploration, engineering and astrophysics,
providing insight into the technical and scientific challenges of space travel.

Through this guide, we aim to provide teachers not only with structured lesson
plans, but also with pedagogical strategies to adapt the material according to the needs
and knowledge level of the students. The proposed activities are designed to be interactive
and interdisciplinary, encouraging students to make connections between science and
literature, between theory and practical applications.

Essentially, this guide aims to turn learning into an immersive adventure where each
lesson becomes a journey of discovery, just like the pages of Jules Verne. We hope these
lesson plans will inspire teachers to bring classic stories to life and spark students’
curiosity about the fascinating world of science and technology.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

SCOALA GIMNAZIALA "MIHAI VITEAZUL”

ACTIVITATI STEM / STEM ACTIVITIES

CRIPTOLOGIA DE IERI SI DE AZI / CRYPTOLOGY YESTERDAY AND
TODAY

INVENTIILE LUI JULES VERNE PE CARE LE-A PREVESTIT /
JULES VERNE'S INVENTIONS THAT HE PREDICTED AHEAD OF HIS TIME

PLANURI DE LECTIE / LESSON'S PLANS
PROFESORI/TEACHERS
BAJENICA GIANINA

MOLDOVEANU GABRIEL
STROE DANIELA

Braila, 13 Decembrie 2022

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

STEM LESSON 1

DATE: 13" December 2022

TYPE OF LESSON: STEM Lesson within QUEST Erasmus Project
TOPIC: Cryptology, then and now
NO. OF STUDENTS: 18 (international group)

METHODS: creative thinking, brainstorming, learning through discovery, the heuristic exercise, the
creative journal

RESOURCES: sheets of paper, markers, phones, QR codes printed out, flipchart, ppt material, brochure,
worksheets.

BIBLIOGRAPHY:

Lucian Boia, Jules Verne. Paradoxurile unui mit. Ed Humanitas, Bucuresti 2005.
Ion Hobana, Jules Verne chipuri, obiceiuri si peisaje romanesti, Ed. Pro, 2005
Dinu Moroianu, Jules Verne si calatoriile sale, Ed. Tineretului, Bucuresti, 1962.

GENERAL AIMS: The purpose of the lesson is to ensure an educational climate suitable for learning
through cooperation and interrelationship, applying modern methods and participatory strategies in order
to discover Jules Verne's book and bring up to date the discoveries that laid the foundations of modern

science.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein




e ‘%"’:,-, o P o o gt
’R.: i e () ¥ o ~ -
E g 4 Trean® & L =k v I Erasmus+
LR% \ \: 2

2022-1-RO01-KA220-SCH-000088614

ACTIVITY 1: Let’s get to know each other © Please, introduce yourself!

AIM: to create an enjoyable atmosphere while getting students to know each other

PROCEDURE: Students will use the Phoenician alphabet to write the name, country, school of origin,
also state the date of birth, day, month, year and age, using hieroglyphic writing.

ACTIVITY 2: Journey to the Centre of the Earth

AIM: to learn about themes addressed in the novel Journey to the Centre of the Earth

PROCEDURE: Teacher provides the students a QR Code and they will discover the themes addressed in

the novel. Then, they will solve a small exercise using the learningapps.org application.

ACTIVITY 3: Cryptology, then and now!

AIM: the identification of the main types of writing, the time and space framing of the types of writing.

PROCEDURE: students will follow the ppt presentation, they will express their opinion on the types of

writing and solve a worksheet.

ACTIVITY 4: Cave paintings, the form of primitive art.

AIM: to find out more information about the cave paintings.

PROCEDURE: Teacher provides the students a QR Code, to watch and read the information and asks

them to name a cave in Europe where such paintings can be found.

ACTIVITY 5: Journey to the world of caves in our countries

AIM: to discover information about caves, to collaborate in groups, to develop their communication skills
in English.

PROCEDURE: Evaluation/Assessment

Students will work in groups, receive materials with information about the most famous caves in each
participating country and solve a puzzle on a flipchart sheet that they will present.

At the end of the activities, students will complete a creative journal.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
STEM LESSON 1

DATA: 13 Decembrie 2022

TIPUL LECTIEI Lectie de tip STEM

TITLUL: Criptologia de ieri si de azi

NUMARUL DE ELEVI: 18 (grup international)

METODE SI PROCEDEE: gandirea creativa, brainstorming, Invatarea prin descoperire, exercitiul

euristic, jurnalul creativ.

RESURSE MATERIALE: coli de hartie, markere, telefoane, coduri QR tiparite, flipchart, material ppt,
brosurd, fise de lucru.

BIBLIOGRAFIE:

Lucian Boia, Jules Verne. Paradoxurile unui mit. Ed Humanitas, Bucuresti 2005.
Ion Hobana, Jules Verne chipuri, obiceiuri si peisaje romanesti, Ed. Pro, 2005
Dinu Moroianu, Jules Verne si calatoriile sale, Ed. Tineretului, Bucuresti, 1962.

SCOPUL GENERAL: Scopul lectiei este de a asigura un climat educativ adecvat invatarii prin cooperare
si prin interrelationare, aplicand metode moderne si strategii participative in vederea descoperirii cartii lui

Jules Verne si aducerii in actualitate a descoperirilor ce au pus bazele stiintei moderne.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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ACTIVITATEA 1: Haideti sa ne cunoastem! © Prezentati-va, vi rog frumos!

SCOP: Crearea unei atmosfere placute, elevii se vor cunoaste unii cu ceilalti.
DESCRIEREA ACTIVITATII: Elevii vor folosi alfabetul fenician pentru a scrie numele, tara, scoala de

origine, precum si data nasterii, ziua, luna, anul, varsta, folosind scrisul hieroglific.

ACTIVITATEA 2: Calatorie spre centrul Pamantului

SCOP: Cunoasterea temelor abordate in romanul Calatorie spre centrul Pamantului.
DESCRIEREA ACTIVITATII: Profesorul pune la dispozitie elevilor un cod QR si acestia vor descoperi

temele abordate in roman. Apoi, vor rezolva un mic exercitiu, folosind aplicatia learningapps.org.

ACTIVITATEA 3: Criptologia, atunci si acum!

SCOP: Identificarea principalelor tipuri de scriere, incadrarea in timp si spatiu a tipurilor de scriere.
DESCRIEREA ACTIVITATIL: Elevii vor urmiri prezentarea ppt, isi vor exprima opinia asupra tipurilor

de scris si vor rezolva o fisa de lucru.

ACTIVITATEA 4: Picturile rupestre, forma artei primitive.

SCOP: Cunoasterea unor informatii despre picturile rupestre.
DESCRIEREA ACTIVITATII: Profesorul pune la dispozitie elevilor un cod QR, pentru a viziona si citi

informatiile si le cere sa numeasca o pestera din Europa unde se gasesc astfel de picturi.

ACTIVITATEA 5: Calatorie in lumea pesterilor din tirile noastre

SCOP: Descoperirea unor informatii despre pesteri, colaborarea in cadrul grupei, dezvoltarea abilitatilor
de comunicare in limba engleza.

DESCRIEREA ACTIVITATII: Evaluare

Elevii vor lucra pe grupe, vor primi materiale cu informatii despre cele mai faimoase pesteri din fiecare
tara partenera si vor rezolva un rebus pe o foaie de flipchart pe care il vor prezenta celorlalti. La
sfarsitul activitatilor, elevii vor completa un jurnal creativ.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

ACTIVITY 1

LET’S HAVE FUN!! SPECIFY THE DATE OF BIRTH (D/M/Y), NAME AND AGE, USING
HIEROGLYPHIC WRITING. ©

|ﬂ9I Bt e

1000 10000 100 000 1 000 000

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
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USE THE PHOENICIAN ALPHABET TO WRITE YOUR NAME, COUNTRY AND CITY

WHERE YOU LIVE. ©

PHOENICIAN ALPHABET
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
ACTIVITATEA 1
Haideti s ne distram!! Precizati data nasterii (I/l/a), numele si vérsta, folosind scrierea hieroglifici ©
R

-@-‘—-H; £,

s T | T
V= A
| X - Z
1 —— | ]

\ﬂ9if)ﬂaua

1000 10000 100 000

b i

1 000 000

Utilizati alfabetul fenician pentru a va scrie numele, tara si orasul in care locuiti.

©

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
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PHOENICIAN ALPHABET
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

ACTIVITATEA 2/ ACTIVITY 2

Elevii vor scana codul QR cu telefonul mobil si vor descoperi informatii despre romanul 0O cdlditorie spre
centrul pamdntului” / Students will scan the QR code with their mobile phone and discover information about
the novel "'A journey to the center of the earth"

EVALUARE:

EXERCITIU ©

Acceseaza link-ul si gdseste solutia corectal!

https://learningapps.org/display ?v=pvbkrqj4c22

QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
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ACTIVITATEA 2

Elevii vor scana cu telefonul mobil codul QR si vor descoperi informatii despre romanul O cdlatorie spre
centrul pamdntului”

EVALUARE:

EXERCITIU ©
Acceseaza link-ul si gdseste solutia corectal!

https://learningapps.org/display ?v=pvbkrqgj4c22

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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FISA DE ACTIVITATE / ACTIVITY SHEET

Observati tabelul si stabiliti pozitiile fiecarui tip de scriere. Look at the table and determine the positions of each

type of writing.
Exemplu: Scrierea pictografica se afla la pozitiile A1, B2, D3, C4. / Pictographic writing is at positions Al, B2, D3,

C4
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Scrierea pictografica: A1, B2, D3, C4.
Scrierea cuneiforma;
Scrierea hieroglifica:

Enigma cu trej rotoare:

Pictographic writing: Al, B2, D3, C4.
Cuneiform writing:

Hieroglyphic writing:

Enigma with three rotors:

ACTIVITATEA 4/ ACTIVITY 4
Elevii vor scana codul QR cu telefonul mobil si vor descoperi informatii despre picturi rupestre care se gdsesc
in unele pesteri din Europa. Apoi, vor cauta, folosind Internetul, pesteri din Europa in care se gdsesc astfel de

picturi, numind cel putin una.
Students will scan the QR code with their mobile phone and discover information about cave paintings found in
some caves in Europe. They will then search, using the Internet, for caves in Europe where such paintings are

Jound, naming at least one.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission

cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

ACTIVITATEA 5 CALATORIE iIN LUMEA PESTERILOR DIN TARILE NOASTRE

ITALIA

Pesterile Bossea

Grotte di Bossea, din municipiul Frabosa Soprana, din
provincia Cuneo, a fost una dintre primele destinatii turistice
speologice din tara, deschisd publicului in 1874 si declarata
rezervatie naturald in 2011. in interiorul acestor pesteri veti
gasi o priveliste minunatd: inaltimi ametitoare, stanci,
stalactite impunatoare, iazuri si cascade. Peisajul de basm
se desfasoara intr-o calatorie de aproximativ trei kilometri,
inainte si Thapoi, care va va duce cdtre adancurile pamantului.

In timpul vizitei veti avea, de asemenea, ocazia sd cunoasteti Ursus Speleo, ursul acestei pesteri
preistorice. Nu va faceti griji: a rdmas doar scheletul.

Grotta Gigante

Pestera Giant este situatd in inima orasului Trieste Karst
(Carso). Pestera are o latime de 65 metri si o lungime de 280 de
metri, cu un plafon boltit imens. Pe langa numeroasele stalactite
si stalagmite, Grotta Gigante este renumitd pentru concentratiile
ridicate de calcit care acopera toate zidurile sale si a fost inclusa
in 1995 in Cartea Recordurilor ca "pestera turistica cu cea mai
mare sald din lume". Traseul prin pestera va duce intr-un spatiu
enorm, unde puteti admira stalactite si stalagmite impresionante,

rosiatice datorate oxizilor de fier si impresionanta formatiune de stdnca Colonna Ruggero, de doisprezece
metri. Dacd nu suferiti de vertij, exista un loc din care va puteti bucura de o priveliste impresionanta
asupra acestei pesteri magnifice si a minunilor sale, situat la o inaltime de 95 de metri.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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POLONIA

Pestera Dragonului

Lungimea totald a pesterii este de 270 de metri. Indltimea salilor din pestera este de aproximativ 10 metri.
Aceasta este o pesterd legendard aflatd pe versantul vestic al dealului Wawel. Cea mai veche versiune a
legendei despre dragonul din Wawel, legatd de Inceputul mitic al F) s '
Cracoviei dateaza de la inceputul secolului al XIII-lea. Ajuns la o
intrare, pasesti in pesterd si strdbati tunelurile Intortocheate
aproximativ 150 de metri pana cand dai de statuia de bronz
Smok care sufld foc. Atractia principala o reprezinta sculptura in
forma de dragon care sufla flacari la fiecare trei, patru minute,
spre deliciul multimii care se aduna sa admire dragonul.

Pesterile de sare din Wieliczka

Salina Wieliczka se afla in orasul cu acelasi nume, in sudul Poloniei, la numai 10 km de centrul
Cracoviei. Legenda spune ca o printesa maghiara, pe nume Kinga, in timp ce se afla in voiajul de nunta
cu Contele Boreslaw in Polonia, a aruncat inelul de logodnd intr-o mina de sare. Printesa le-a spus
minerilor din Wielicka sa sape un put. Conform legendei, in primul bulgédre de sare scos din put se afla
inelul printesei Kinga. Mina este situatd la 15 km de Varsovia,
are o adancime de 327m, o lungime de 287 km, confinand
2040 de sali si 9 puturi. A fost construita in secolul al XIII-lea
si a produs sare de masa pana in anul 2007, fiind cea mai
veche mina in exploatare.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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PORTUGALIA

Pestera Benagil

Pestera Benagil este Inconjurata de nenumadrate plaje de nisip
frumoase si curate, asa cd nu va fi greu sa ne gasim plaja
favorita, sa vaslim in pesteri, singuri sau in grup, cu ghid. Si
de ce este numita una dintre cele mai frumoase pesteri din
lume? Stancile galbene de calcar se ridica din marea turcoaz,
astfel inct la prima vedere pare sa arate doar ca o faleza
oceanicd, frumos zimtatd, dar cand ajungem mai aproape, se
dezvéluie pesterile interesante: suntem in acelasi timp in
pestera si pe plaja, iar lumina soarelui este captatd de cupola
naturala.

Pestera Mira de Aire

Pesterile Mira de Aire sunt cele mai mari din Portugalia si sunt,
cu sigurantd, o optiune excelentd pentru cei care cautd un alt tip
de tur. Cu o intindere de 11 km, din care 600 metri pot fi
vizitati, pesterile au fost alese drept una dintre cele 7 minuni
naturale ale Portugaliei. Pestera are orientare descendentd, iar
turul avand 683 de trepte, desi pare mult, nu este greu, pentru ca
existd mai multe niveluri. Pe parcursul traseului se fac mai
multe opriri In diverse galerii, unde ghidul oferda explicatii
inclusiv despre modul in care se formeazd constant elementele
si rocile de acolo. Este o frumusete unica.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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SPANIA

Gruta de las Maravillas

In inima orasului Aracena, in lantul muntos cu acelasi g{:
nume situat in partea de nord a provinciei Huelva, se afla un :
sistem de pesteri descoperit de un cioban al locului in anul 1886.
La Gruta de las Maravillas, care se traduce ca" Pestera
Minunilor "a fost deschisa publicului in 1914, fiind prima pestera
turisticd din Spania, iar vizitatorii de astdzi pot vizita 1.200 de
metri de pesterd impartiti pe doud nivele. Desi aleile din grota
sunt foarte inguste si intunecate, plimbarea este usoara si placuta.

Mai mult decat atat, exista chiar si cateva lacuri subterane pe

care le puteti admira de-a lungul traseului, scurgandu-se printre roci.

Grutas del Aguila

Situate 1n valea Tiétar, la sud de provincia Avila, aceste
pesteri au fost descoperite intamplitor in Ajunul
Craciunului din anul 1963. Vanatorii din zona au intrat
printr-un tunel Tngust pe versantul sudic al lantului muntos
Sierra de Gredos si au descoperit pestera. Doar 53 de ani
au trecut de la descoperirea pesterii, dar se estimeaza ca ar
avea aproximativ 12 milioane de ani. Stalactitele atarnate
de tavan sunt un adevarat spectacol care meritd vazut, mai
ales in lunile de toamna. Este ciudatd formarea de bolti
naturale frumoase intr-o zond cu atdt de mult granit,

precum lantul muntos Sierra de Gredos care, de asemenea, merita explorat.

- Erasmus+
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TURCIA
Pestera Damlatas

A fost descoperita, din intamplare, Tn anul 1948. Este
situatd aproximativ la 100 de metri deasupra marii. Se afla
langa Plaja Cleopatra, fiind deschisa publicului. Pestera este
plina de stalactite, faimoase pentru puterile sale
tamaduitoare, pentru tratarea astmului datoritd umiditatii
ridicate de peste 95% a nivelului crescut de dioxid de carbon
si a ionizarii naturale. Temperatura, In pestera, ajunge la 22
de grade.

Grotele din Capadocia

Loc de pelerinaj si rugiciune, Capadocia este o provincie
din Turcia cunoscutd pentru multitudinea de schituri si
manastiri rupestre, unde primii crestini se ascundeau de
romani. Lasand la o parte componenta religioasa a destinatiei,
Capadocia ofera niste peisaje incredibile, dintre care pesterile
prabusite partial sunt ireal de frumoase.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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ROMANIA

Pestera Ursilor

Se afla in judetul Bihor, in imediata apropiere a localitatii
Chiscau, comuna Pietroasa, la o altitudine de 482 m.
Interiorul se distinge prin diversitatea formatiunilor de
stalactite §i stalagmite existente, cat si prin cantitatea | _
impresionantd de urme si fosile ale ursului de caverna, care a | l‘ﬂ,' :
disparut acum 15.000 de ani. E

Pestera Muierii din Oltenia

Pestera Muierii este situatd in Baia de Fier, judet Gorj si
este prima pestera electrificatd din Romania. Numele acestei
pesteri provine de la faptul cd acest spatiu a constituit in
vechime o zonda de adadpost in timpul razboaielor pentru
femei si copii. Dar pestera fusese folositd ca addpost pentru
sateni de mii de ani, deoarece cercetarile au dezvaluit
existenta ramagitelor atdt umane, cét si animale care dateaza
din epoca paleolitica. Pestera Muierii este, de asemenea, este
faimoasa datoritd formatiunilor sale frumoase de stalactite si
stalagmite, precum si pentru coloniile sale de lilieci.
Localnicii spun ca, in interior, se intdmpld minuni si ca unele
locuri ale pesterii au proprietati curative deosebite.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

ACTIVITY 5: TRIP TO THE WORLD OF CAVES IN OUR COUNTRIES

ITALY

Bossea Caves

Grotte di Bossea, in the municipality of Frabosa
Soprana, in the province of Cuneo, was one of the first tourist
caves in the country, opened to the public in 1874 and
declared a nature reserve in 2011.Inside these caves you will
find a wonderful view: dizzy heights, boulders, imposing
stalactite columns, streams, and waterfalls. The fairy-tale
landscape unfolds in a journey of about three kilometers, back
and forth, that will take you to the depths of the earth. While
visiting you will also have the chance to meet Ursus Speleo, -
the bear of this prehistoric cave. But don't worry, it’s only the skeleton.

Grotta Gigante (Giant Cave)

The Giant Cave is set on the Italian side of the Trieste
Karst (Carso). The cavern is 65 meters wide and 280 meters
long with an extraordinary high ceiling. In addition to the
numerous stalactites and stalagmites, Grotta Gigante is also
famous for its rich calcite concretions that cover all its walls. In
1995 the cave was included in the Guinness Book of Records as
the world’s “largest show cave”. As you navigate through the
cave, you will encounter an enormous chamber where you can
admire astonishing stalactites and stalagmites, including reddish
ones due to the presence of different minerals and the impressive

twelve-meter rock formation Colonna Ruggero. If you don't suffer from vertigo, there is a place where
you can enjoy a stunning view of this magnificent cave and its wonders, located at a height of 95 meters.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

POLAND

Dragon’s Den/Cave

The total length of the cave is 270 meters. The height of
the chambers is about 10 meters. This is a legendary cave in the
western slope of Wawel Hill. The oldest version of a legend
about the dragon of Wawel, related to the mythic beginning of
Krakow, comes from the turn of the 13th century. When at the
bottom, you enter the cave and follow it through the winding
tunnels approximately 150 meters before emerging at the bronze Smok statue that breathes fire. The
highlight is watching the dragon sculpture outside blow a flame from its mouth every couple of minutes,
to the delight of the crowds which gather to admire the dragon.

The Wieliczka Salt Mine

Salt mine Wieliczka is located in the town of the same
name, in southern Poland, only 10 km from the center of | :
Krakow. The legend says that a Hungarian princess named |
Kinga, while on her wedding trip with Count Boreslaw in |
Poland, threw her engagement ring into a salt mine. The
princess told the miners of Wielicka to dig a pit. According to
the legend, in the first lump of salt taken out of the pit was the
ring of Princess Kinga. The mine is located 15 km from
Warsaw, has a depth of 327m, a length of 287 km, containing 2040 chambers and 9 pits. It was built in
the 13" century and produced table salt until 2007, being the oldest operating mine.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

PORTUGAL

Benagil Cave

Benagil Cave is surrounded by countless beautiful and
clean sandy beaches, so it will not be difficult to find our
favorite beach, to paddle in the caves, alone or in a group with
a guide. And why is it called one of the most beautiful caves in
the world? The yellow limestone cliffs rise from the turquoise
sea, so that at first glance it seems to look only like a
beautifully jagged ocean cliff, but when we get closer,
interesting caves are revealed: we are in the cave and on the
beach at the same time, and the sunlight is captured by the
natural dome.

Mira de Aire Caves

The Mira de Aire Caves are the largest in Portugal and
are certainly a great option for those looking for a different
tour. With 11km of extension, of which 600 meters can be
visited, the caves were elected as one of the 7 Natural
Wonders of Portugal. The tour is going descending, through
683 steps and although it looks a lot, it is not hard because
there are several levels. During the route several stops are
made in many galleries, where the guide gives explanations
including on how the elements in there are constantly formed.
It is a unique beauty.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

SPAIN

The Gruta de las Maravillas Cave

In the heart of the city of Aracena, in the mountain
range of the same name located in the northern part of the
province of Huelva, there is a system of caves discovered
by a local shepherd in 1886. La Gruta de las Maravillas,
which translates as "Cave of Wonders" was opened to the
public in 1914, becoming the first tourist cave in Spain, and
visitors today can visit 1,200 meters of cave divided over
two levels. Although the cave alleys are very narrow and
dark, walking is easy and pleasant. Moreover, there are

even some underground lakes that you can admire along
the route, flowing through the rocks.

Grutas del Aguila (The Caves of the Eagle)

Located in the Tiétar valley, south of Avila
province, these caves were discovered by chance on
Christmas Eve of 1963. Nearby hunters entered through a
narrow tunnel on the southern slope of the Sierra de
Gredos Mountain range and discovered the cave. Only 53
years have passed since the discovery of the cave, but it
is estimated to be about 12 million years old.

The stalactites hanging from the ceiling are a real

spectacle worth seeing, especially in autumn. It is
uncommon to see such beautiful natural arcade formed in an area with so much granite, like for example
the Sierra de Gredos Mountain range which is worth explor

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

TURKIYE

Damlatas Cave

The cave was discovered by accident in 1948. It is
located approximately 100 meters above the sea. It is located
next to Cleopatra Beach and is open to the public. The cave is
full of stalactites, famous for its healing powers, for treating
asthma due to the high humidity of over 95% of the increased
level of carbon dioxide and natural ionization. The
temperature in the cave reaches 22 degrees.

The Caves of Cappadocia

A place of pilgrimage and prayer, Cappadocia is a province
in Turkey known for its multitude of hermitages and rock
monasteries, where the first Christians hid from the Romans.
Leaving aside the religious component of the destination,
Cappadocia offers some incredible landscapes, among which the
partially collapsed caves are unreal beautiful.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

ROMANIA

Bears’ Cave

It is located in Bihor County, in the immediate
vicinity of the town of Chiscau, Pietroasa commune, at an
altitude of 482 meters.

The cave’s interior is distinguished by the diversity
of existing stalactite and stalagmite formations, as well as
by the astonishing amount of traces and fossils of the cave
bear, which became extinct 15,000 years ago.

The Women’s Cave

The Women's Cave is located in the Baia de Fier
commune, in Gorj County, and it is the first electrified cave
in Romania. The name comes from the fact that during wars
and times of need, women and children used the cave as a
temporary shelter. But the cave has been used as a shelter
for villagers for thousands of years, as research revealed
both human and animal remnants that date back to the
Paleolithic Age. Women’s Cave is also famous due to its
beautiful stalactite and stalagmite formations as well as for
its bat colonies. The locals say that miracles happen inside
and that some places of the cave have special healing
properties

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission

cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

ACTIVITY 5: TRIP TO THE WORLD OF CAVES IN OUR COUNTRIES

ITALY

Bossea Caves

Grotte di Bossea, in the municipality of Frabosa Soprana,
in the province of Cuneo, was one of the first tourist caves in the
country, opened to the public in 1874 and declared a nature
reserve in 2011.Inside these caves you will find a wonderful
view: dizzy heights, boulders, imposing stalactite columns,
streams, and waterfalls. The fairy-tale landscape unfolds in a
journey of about three kilometers, back and forth, that will take
you to the depths of the earth. While visiting you will also have
the chance to meet Ursus Speleo, the bear of this prehistoric
cave. But don't worry, it’s only the skeleton.

Grotta Gigante (Giant Cave)

The Giant Cave is set on the Italian side of the Trieste
Karst (Carso). The cavern is 65 meters wide and 280 meters long
with an extraordinary high ceiling. In addition to the numerous
stalactites and stalagmites, Grotta Gigante is also famous for its
rich calcite concretions that cover all its walls. In 1995 the cave
was included in the Guinness Book of Records as the world’s
“largest show cave”. As you navigate through the cave, you will
encounter an enormous chamber where you can admire
astonishing stalactites and stalagmites, including reddish ones due

to the presence of different minerals and the impressive twelve-meter rock formation Colonna Ruggero. If
you don't suffer from vertigo, there is a place where you can enjoy a stunning view of this magnificent
cave and its wonders, located at a height of 95 meters.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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POLAND

Dragon’s Den/Cave

The total length of the cave is 270 meters. The height of F‘
the chambers is about 10 meters. This is a legendary cave in the
western slope of Wawel Hill. The oldest version of a legend
about the dragon of Wawel, related to the mythic beginning of
Krakow, comes from the turn of the 13th century. When at the
bottom, you enter the cave and follow it through the winding
tunnels approximately 150 meters before emerging at the bronze
Smok statue that breathes fire. The highlight is watching the
dragon sculpture outside blow a flame from its mouth every
couple of minutes, to the delight of the crowds which gather to
admire the dragon.

The Wieliczka Salt Mine

Salt mine Wieliczka is located in the town of the same
name, in southern Poland, only 10 km from the center of
Krakow. The legend says that a Hungarian princess named
Kinga, while on her wedding trip with Count Boreslaw in
Poland, threw her engagement ring into a salt mine. The !
princess told the miners of Wielicka to dig a pit. According to
the legend, in the first lump of salt taken out of the pit was the
ring of Princess Kinga. The mine is located 15 km from
Warsaw, has a depth of 327m, a length of 287 km, containing

2 4
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2040 chambers and 9 pits. It was built in the 13" century and produced table salt until 2007, being the

oldest operating mine.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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PORTUGAL

Benagil Cave

Benagil Cave is surrounded by countless beautiful and
clean sandy beaches, so it will not be difficult to find our
favorite beach, to paddle in the caves, alone or in a group with
a guide. And why is it called one of the most beautiful caves in
the world? The yellow limestone cliffs rise from the turquoise
sea, so that at first glance it seems to look only like a
beautifully jagged ocean cliff, but when we get closer,
interesting caves are revealed: we are in the cave and on the
beach at the same time, and the sunlight is captured by the
natural dome.

Mira de Aire Caves

The Mira de Aire Caves are the largest in Portugal and
are certainly a great option for those looking for a different
tour. With 11km of extension, of which 600 meters can be
visited, the caves were elected as one of the 7 Natural Wonders
of Portugal. The tour is going descending, through 683 steps
and although it looks a lot, it is not hard because there are
several levels. During the route several stops are made in many
galleries, where the guide gives explanations including on how
the elements in there are constantly formed. It is a unique
beauty.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

SPAIN

The Gruta de las Maravillas Cave

In the heart of the city of Aracena, in the mountain
range of the same name located in the northern part of the
province of Huelva, there is a system of caves discovered
by a local shepherd in 1886. La Gruta de las Maravillas,
which translates as "Cave of Wonders" was opened to the
public in 1914, becoming the first tourist cave in Spain, and
visitors today can visit 1,200 meters of cave divided over
two levels. Although the cave alleys are very narrow and
dark, walking is easy and pleasant. Moreover, there are

even some underground lakes that you can admire along
the route, flowing through the rocks.

Grutas del Aguila (The Caves of the Eagle)

Located in the Tiétar valley, south of Avila
province, these caves were discovered by chance on
Christmas Eve of 1963. Nearby hunters entered through a
narrow tunnel on the southern slope of the Sierra de
Gredos Mountain range and discovered the cave. Only 53
years have passed since the discovery of the cave, but it
is estimated to be about 12 million years old.

The stalactites hanging from the ceiling are a real

spectacle worth seeing, especially in autumn. It is
uncommon to see such beautiful natural arcade formed in an area with so much granite, like for example
the Sierra de Gredos Mountain range which is worth explor

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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TURKIYE

Damlatas Cave

The cave was discovered by accident in 1948. It is
located approximately 100 meters above the sea. It is located
next to Cleopatra Beach and is open to the public. The cave is
full of stalactites, famous for its healing powers, for treating
asthma due to the high humidity of over 95% of the increased
level of carbon dioxide and natural ionization. The
temperature in the cave reaches 22 degrees.

The Caves of Cappadocia

A place of pilgrimage and prayer, Cappadocia is a province
in Turkey known for its multitude of hermitages and rock
monasteries, where the first Christians hid from the Romans.
Leaving aside the religious component of the destination,
Cappadocia offers some incredible landscapes, among which the
partially collapsed caves are unreal beautiful.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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ROMANIA

Bears’ Cave

It is located in Bihor County, in the immediate
vicinity of the town of Chiscau, Pietroasa commune, at an
altitude of 482 meters.

of existing stalactite and stalagmite formations, as well as by |
the astonishing amount of traces and fossils of the cave bear,
which became extinct 15,000 years ago.

The Women’s Cave

The Women's Cave is located in the Baia de Fier
commune, in Gorj County, and it is the first electrified cave
in Romania. The name comes from the fact that during wars
and times of need, women and children used the cave as a
temporary shelter. But the cave has been used as a shelter for
villagers for thousands of years, as research revealed both
human and animal remnants that date back to the Paleolithic
Age. Women’s Cave is also famous due to its beautiful
stalactite and stalagmite formations as well as for its bat
colonies. The locals say that miracles happen inside and that
some places of the cave have special healing properties

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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CROSSWORD PUZZLE

YOU VISIT THE BOSSEA CAVES, YOU GET THE CHANCE TO MEET URSUS...
2. THE LARGEST CAVES IN PORTUGAL ARE.....

3. CAVE DISCOVERED BY ACCIDENT, IN 1948, BEING LOCATED AT AN ALTITUDE OF
APPROXIMATELY 100 M ABOVE SEA.

4. CAVES SITUATED TO THE SOUTH OF THE PROVINCE OF AVILA, IN THE TIETAR
VALLEY, DISCOVERED IN 1963.

5. THE FIRST ELECTRIFIED CAVE IN ROMANIA.
6. CAVE IN THE WESTERN SLOPE OF WAWEL HILL.

7. NATURAL RESOURCE FOUND IN WIELICZKA SALT MINE.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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Activitatea S: JURNAL CREATIV

ADMIRA!

STUDIAZA! CONTEMPLA! CREEAZA! COMPLETEAZA!
1). Pestera ma duce cu gandul la

2). Sentimentul dominant este de

3). As vrea sa

4). Culoarea predominanta

5). Peste ani poate ca

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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Pestera Morakot sau Pestera din Smarald, Thailanda. Vizitatorii trebuie sa tnoate 70
de metri prin intuneric pentru a ajunge la plaja din mijlocul pesterii.
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Pestera Waitomo Glowworm, Noua Zeelanda.

ADMIRA! STUDIAZA! CONTEMPLA! CREEAZA! COMPLETEAZA!

1). Pestera ma duce cu gandul la

2). Sentimentul dominant este de

3). As vrea sa

4). Culoarea predominanta

5). Peste ani poate ca

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission

cannot be held responsible for any use, which may be made of the information contained therein
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Pestera de cristale din Naica, Mexic

ADMIRA!

STUDIAZA! CONTEMPLA! CREEAZA! COMPLETEAZA!
1). Pestera ma duce cu gandul la

2). Sentimentul dominant este de

3). As vrea sa

4). Culoarea predominanta

5). Peste ani poate ca

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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Pestera Son Doong, Vietnam

ADMIRA!

STUDIAZA!

CONTEMPLA! CREEAZA! COMPLETEAZA!
1). Pestera ma duce cu gandul la

2). Sentimentul dominant este de

3). As vrea sa
4). Culoarea predominanta
5). Peste ani poate ca

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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Pestera Albastra, Capri, Italia

ADMIRA!

STUDIAZA!

CONTEMPLA! CREEAZA! COMPLETEAZA!
1). Pestera ma duce cu gandul la

2). Sentimentul dominant este de

3). As vrea sa

4). Culoarea predominanta

5). Peste ani poate ca

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

Pestera lui Fingal, din insula Staffa, Scotia

ADMIRA! STUDIAZA! CONTEMPLA! CREEAZA! COMPLETEAZA!

1). Pestera ma duce cu gandul la

2). Sentimentul dominant este de

3). As vrea sa

4). Culoarea predominanta

5). Peste ani poate ca

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein

40




MALA 40, /
d,...h K"";. RIPS { .."
J 2 . =
3 QN — s
.9 ] A s AP RO abas TYOTT e :
> 'i 4! = Trpant® Givr |
o

2022-1-RO01-KA220-SCH-000088614

- Erasmus+

QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

Pestera Reed Flute, Guilin, China

ADMIRA! STUDIAZA! CONTEMPLA! CREEAZA! COMPLETEAZA!

1). Pestera ma duce cu gindul la

2). Sentimentul dominant este de

3). As vrea sa

4). Culoarea predominanta

5). Peste ani poate ca

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission

cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
Pestera Orda din Muntii Ural, Rusia

ADMIRA! STUDIAZA!

CONTEMPLA! CREEAZA! COMPLETEAZA!
1). Pestera ma duce cu gandul la
2). Sentimentul dominant este de

3). As vrea sa

4). Culoarea predominanta

5). Peste ani poate ca

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

Pestera Eisriesenwelt, Austria

ADMIRA! STUDIAZA! CONTEMPLA! CREEAZA! COMPLETEAZA!

1). Pestera ma duce cu gandul la

2). Sentimentul dominant este de

3). As vrea sa

4). Culoarea predominanta

5). Peste ani poate

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

ACTIVITY 5: CREATIVE JOURNAL

Morakot Cave or Emerald Cave in Thailand. Visitors must swim 70 meters through
the dark to reach the beach situated in the middle of the cave.

ADMIRE! ANALYZE! CONTEMPLATE! CREATE! FILL IN!

1). The cave makes me think of

2). My dominant feeling upon seeing the cave is

3). I would like to

4). Dominant colour

5). In a few years' time, maybe

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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Pestera Waitomo Glowworm, Noua Zeelanda.

ADMIRE! ANALYZE! CONTEMPLATE! CREATE! FILL IN!

1). The cave makes me think of

2). My dominant feeling upon seeing the cave is

3). I would like to

4). Dominant colour

5). In a few years' time, maybe

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein

ri - Erasmus+

45




AL 4G, % v
& “",‘.‘ - .=.‘

J 2 ~ 2 S
g % i | PR ooy 4 =7
R S C g

S Yoy

L=

L RS

b

2022-1-RO01-KA220-SCH-000088614

ADMIRE! ANALYZE! CONTEMPLATE! CREATE! FILL IN!
1). The cave makes me think of

2). My dominant feeling upon seeing the cave is

3). I would like to

4). Dominant colour

5). In a few years' time, maybe

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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Naica Crystal Cave in Mexico
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
Son Doong Cave from Vietnam

ADMIRE! ANALYZE! CONTEMPLATE! CREATE! FILL IN!

1). The cave makes me think of

2). My dominant feeling upon seeing the cave is

3). I would like to

4). Dominant colour

5). In a few years' time, maybe

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein

47




E ,h-:-\u ‘(-,‘f'cj - f‘ = v\\- ‘ .. :‘l
F, 3 = A ek . o/ o - -qlii
NR‘E G (2 Wan? - m
4 & *zb Erasmus+

2022-1-RO01-KA220-SCH-000088614
QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

The Blue Grotto in Capri, Italy

ADMIRE! ANALYZE! CONTEMPLATE! CREATE! FILL IN!

1). The cave makes me think of

2). My dominant feeling upon seeing the cave is

3). I would like to

4). Dominant colour

5). In a few years' time, maybe

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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Fingal's Cave on Staffa Island, Scotland

ADMIRE! ANALYZE! CONTEMPLATE! CREATE! FILL IN!

1). The cave makes me think of

2). My dominant feeling upon seeing the cave is

3). I would like to

4). Dominant colour

5). In a few years' time, maybe

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

Reed Flute Cave, Guilin, China

ADMIRE! ANALYZE! CONTEMPLATE! CREATE! FILL IN!

1). The cave makes me think of

2). My dominant feeling upon seeing the cave is

3). I would like to

4). Dominant colour

5). In a few years' time, maybe

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission

cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
Orda Cave from Ural Mountains, Russia

ADMIRE! ANALYZE! CONTEMPLATE! CREATE! FILL IN!
1). The cave makes me think of

2). My dominant feeling upon seeing the cave is

3). I would like to

4). Dominant colour

5). In a few years' time, maybe

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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Eisriesenwelt Cave, Austria

ADMIRE! ANALYZE! CONTEMPLATE! CREATE! FILL IN!

1). The cave makes me think of

2). My dominant feeling upon seeing the cave is

3). I would like to

4). Dominant colour

5) In a few years' time, maybe

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
ACTIVITATEA ,,PE DRUMUL PESTERILOR
LECTIA STEM 2

Propunator: prof. Urse Cornelia Florena, prof. Dinca Nicoleta
Data: 15 decembrie 2022

SCOP: promovarea activitdtii de parteneriat strategic KA2 Erasmus+, de colaborare internationala

COMPETENTE CHEIE / OBIECTIVE

C1 : Comunicarea intr-o limba strdind de intelegere interculturald

O1. Dezvoltarea capacitatii de comunicare constructiva cu ceilalti elevi din tarile partenere
C2 : digitala, utilizarea cu incredere si in mod critic a tehnologiei informatiei

0O2. Identificarea a cate 2 pesteri din fiecare tara partenera utilizand codul QR

0O3. Stimularea si antrenarea elevilor utilizand aplicatia digitala Learningapps

C3: Sociale si civice

O4. Stimularea capacitatii de relationare internationald a elevilor din proiectul european Erasmus cu
titlul QUEST

C4: In domeniul stiintei si matematicii
05. Invitarea STEAM fara frontiere
Grup tinta: 17 elevi
Desfasurarea activitatii
Exercitiu de dezghet: Jocul cu titlul CARTI DE VIZITA
Materiale necesare: pixuri, carti de vizitd cu titlu si sigla proiect si sigla Erasmus+
Scopul:
v’ cunoagtere i autocunoastere
v’ prezentare
v/ autocaracterizare
v formulare de intrebari si raspunsuri

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

Cum procedam: fiecare elev va primi o carte de vizitd cu urmatoarele rubrici in lb. engleza:
e Nume si prenume
e Virsta
e Tara de unde vine
e Pasiuni.
Elevii vor completa individual cértile de vizita cu datele personale;

Profesorul strange fiecare carte de vizita si le redistribuie elevilor, de data aceasta fiecare elev primind
cartea de vizitd a unui coleg si nu cartea sa de vizita;

Pe rand, elevii vor prezenta cartile de vizita in fata clasei.

Derularea activitatii

v Se formeazi 3 echipe de elevi astfel:
Prima echipa formata din 1 elev Portugalia, 1 elev Polonia, 1 elev Spania, 3 elevi Romania;
A doua echipa formata din 1 elev Polonia, 1 elev Spania, 1 elev Turcia, 2 elevi Roméania

A treia echipd formata din 2 elevi Turcia, 1 elev Italia, 3 elevi Romania

v' Se distribuie celor 3 grupe de elevi cite o harta a Europei cu tarile partenere colorate cu capitalele
mentionate si punctate si care au lipite cate 2 coduri QR aferente a doud pesteri

v" Elevilor li se distribuie fisa nr. 1 cu titlul ,,Pe drumul pesterilor
v" Elevii primesc fisa nr. 2 cu titlul Scara hartii
SARCINA DE LUCRU 1: Completarea fisei cu titlul ,,Pe drumul pesterilor

Elevii vor utiliza aplicatia QR cititor si vor scana cu telefonul codurile QR de pe harta si vor descoperi
care sunt pesterile din tarile partenere

v" Vor lipi postituri cu numele pesterilor pe harta
v" Elevii cautd pe wikipedia informatii sugestive despre pesterile selectate la intrebarile din fisa
v" Elevii vor completa pe fisa primita raspunsurile

v" Elevii vor folosi fisele in jocul prin aplicatia learningapps

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

SARCINA DE LUCRU 2: Calcularea raportului/ scara hdrtii

v Elevii masoara cu rigla distanta pe hartad dintre capitalele tarilor partenere ( ex. Bucuresti-
Ankara, Bucuresti-Roma, Bucuresti-Madrid, Lisabona-Ankara, Varsovia-Roma etc)

v" Elevii cauta distanta reala dintre capitale utilizind google maps

v" Elevii calculeaza scara hartii si completeaza datele in tabelele date

v" Elevii vor utiliza unele informatii in aplicatia Kahoot la evaluare
RESURSE MATERIALE:

hérti cu Europa, simboluri cu steguletele tarilor partenere, coduri QR, rigle, fise de lucru nr. 1 si fise nr.
2, pixuri, carioci, postituri, o colectie de emoji, carti de vizita.

RESURSE PROCEDURALE:

comunicare, descoperire dirijatd, observatie independentd, brainstorming

FORMA DE ACTIVITATE: individuala, pe echipe, frontala

EVALUARE - Jocul interactiv cu titlul ,,Curiozitati despre pesteri, prin utilizarea aplicatiei digitale
learningapps”

REFLECTIE : CUM TE-AI SIMTIT AZI LA ACTIVITATE? : elevii sunt invitati sd impartdseasca
cu ceilalti felul in care s-au simtit la activitate cu ajutorul unui emoji pe care il aleg de pe catedra si il
prind pe o foaie mare

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

FISA Nr.1 ,, PE DRUMUL PESTERILOR"
Cu aplicatia QR cititor scanati codurile QR si veti:
Veti descoperi numele la doud pesteri din fiecare tara din proiect
Veti lipi postituri cu numele pesterilor pe harta, in tarile respective
Veti afla informatiile necesare pentru a alege variantele corecte din fisa nr. 1
Alegeti varianta corectd.
1. In Pestera Ursilor se afla o sald/ galerie, numita:
a. Sala Plantelor
b. Sala Spaghetelor
c. Sala Umbrelelor
d. Sala Animalelor
2. in Pestera Sciirisoara din Romania, se afli:
a. Fosile de Ursus spelaeus
b. Cel mai mare ghetar subteran din tard
c. Guanoul liliecilor
d. Fosile de Archaeopteryx
3. Cappadocia este supranumita:
a. Capela Sixtind a Artei Preistorice
b. Tara cailor frumosi din Turcia
c. Pestera Vantului
d. Pestera de gheata
4. Ce film bazat pe o poveste populara a folosit Pestera Yarimburgaz, ca decor?
a. Aladdin
b. Ali Baba si cei 40 de hoti
c. Harry Potter

d. Calatorie spre centrul pamantului

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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S. Stalactitele si stalagmitele din Pestera Candelabrului, au forme de:

a.
b.
c.

d.

Pesti, arici de mare
Candelabre, meduze si cactus
Flori de mar, flori de cactus

Oameni

6. Pestera numita si Capela Sixtina, pentru ca contine unul dintre cele mai importante seturi
picturale ale Preistoriei:

a.
b.
c.

d.

Altamira din Spania
Altamira din Italia
Cuevas de Canelobre

Pestera Ursilor

7. Pestera turistica cu cea mai mare sala din lume, inclusa in Cartea recordurilor este:

a.
b.
c.

d.

Pestera Monezilor din Portugalia
Pestera din inima Cracoviei
Pestera Uriasa din Italia

Pestera primelor manastiri din lume

8. Pestera sculptata de forta vantului puternic, cu stalagmite si stalactite de diferite culori:

a.
b.
c.

d.

Vantului din Italia
De sare din Polonia
Marina din Portugalia

Ursilor din Romania

9. Catedrala de sare subterana Wieliczka, se afla, in:

a.
b.
c.

d.

Polonia
Romania
Portugalia

Turcia

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein
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10. Barlogul Dragonului este denumirea urmatoarei pesteri din Polonia:

11.

12.
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a. Benagil

b. Scarisoara

c. Vantului

d. Smocza Jama

Pestera marina din Portugalia, este:

a. Pestera Candelabrului

b. Benagil

c. Pestera Monezilor

d. Pestera Wieliczka

Despre Pestera Monezilor, se spune, ca:
a. Are multd sare si gheata

b. Temperatura este de 18 grade mereu, pentru cd nu este aerisita
c. In interior sunt multe stalactite colorate

d. Este sculptata de forta vantului

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use, which may be made of the information contained therein

58




WAL &g,
¥ %,

T = ar .
% = % s arrho b e
- LB AN
o o

LR

SO0,

Cappadocia Turcia

Altamira Spania Pestera Yarimburgaz Turcia
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Pestera Smocza Jama, Polonia

Pestera Benagil, Portugalia

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission cannot be

held responsible for any use, which may be made of the information contained therein

61




el 9
G* ";’._ 30 —~
,; .}- z \'Y- nm-.'m;l.-« -cn‘tr \i7 A
- o s
“ h

2022-1-RO01-KA220-SCH-000088614

FISA NR. 2 cu titlul SCARA HARTII
1. Masurati distanta dintre capitalele date utilizand rigla si harta Europei
2. Aflati distanta reald dintre capitalele mentionate in fisa, utilizand google maps

3. Calculati scara hartii

- o gt
Ay TR - Erasmus+

Nr. Capitale Distanta reala Distanta calculata pe | Scara hartii
Crt dintre capitale harta dintre capitale
1. Bucuresti - Roma

2. Roma-Madrid

3. Ankara - Roma
4. Madrid — Bucuresti
5. Lisabona- Bucuresti

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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FISA NR. 2 cu titlul SCARA HARTII

1. Masurati distanta dintre capitalele date utlizand rigla si harta Europei

2. Aflati distanta reald dintre capitalele mentionate 1n fisa, utilizand google maps

3. Calculati scara hartii

- Erasmus+

Nr. Capitale Distanta reala dintre Distanta Scara hartii
ital Iculata
Crt. capitale ca c13 a.a pe
harta dintre
capitale
1. Lisabona-
Bucuresti
2. Lisabona — Roma
3. Varsovia- Ankara
4. Bucuresti -Ankara
5. Lisabona-Madrid

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the

Commission cannot be held responsible for any use, which may be made of the information contained therein

63




o gl
pL.

‘J,t"‘\"l ALA “,,Q,.. = . s

B S p— <Y

3 TR N—— =X

= % A1 5 arr o sbess SceRT N SR

g ‘.Rﬂ B et \\u_/‘/ g\'
v vy &
o \

2022-1-RO01-KA220-SCH-000088614
FISA NR. 2 cu tithul SCARA HARTII

1. Masurati distanta dintre capitalele date utilizdnd rigla si harta Europei

2. Aflati distanta reald dintre capitalele mentionate in fisa, utilizand google maps

3. Calculati scara hartii

- Erasmus+

Nr. Capitale Distanta reala dintre Distanta Scara hartii
capitale calculata pe
Crt. P < 1 P
harta dintre
capitale
1. Bucuresti -Ankara

2. Lisabona-Madrid

3. Bucuresti —
Varsovia
4. Roma- Varsovia

5. Ankara - Lisabona

Curiozitati despre pesteri

https://learningapps.org/27988294
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STEM LESSON 2
THE ACTIVITY "ON THE ROAD TO THE CAVES”

Proponent: Teachers Urse Cornelia Florena and Dinca Nicoleta
Date: December 15“‘, 2022

PURPOSE: promoting the KA2 Erasmus+ strategic partnership activity, international
collaboration

KEY COMPETENCIES / OBJECTIVES
C1 : Communicating in a foreign language for intercultural understanding

O1. Developing the ability to communicate constructively with other students from partner
countries

C2: Digital competence, the confident and critical use of information technology
02. Identification of 2 caves from each partner country using the QR code

03. Stimulating and training students using the digital applicationLearningapps
C3: Social and civic competence

04. Stimulating the international communication skills of students from the European
Erasmus project entitled QUEST

C4: In the field of science and mathematics
OS. STEAM learning without borders

Target group: 17 students (2 students from Spain, 2 students from Poland, 3 students from
Turkey, 1 student from Italy, 1 student from Portugal, 8 students from Romania)

Carrying out the activity

Warm up exercise: The game with the title BUSINESS CARDS

Required materials: pens, business cards with title and project logo and Erasmus+ logo
The goal:

v knowledge and self-knowledge

v’ presentation

V' self-characterization

v’ formulating questions and answers

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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Method: each student will receive a business card with the following headings in English:
* Name and surname

* Age

 Country of origin

* Passions.

The students will individually fill in the business cards with their personal data;

The teacher collects each business card and redistributes them to the students, this time each
student receiving a classmate's business card rather than their own;

Students will take turns presenting their business cards to the class.
Activity development
v" 3 student teams are formed as follows:

The first team consists of 1 student from Portugal, 1 student from Poland, 1 student from
Spain, 3 students from Romania;

The second team consists of 1 student from Poland, 1 student from Spain, 1 student from
Turkey, 2 students from Romania

The third team consists of 2 students from Turkey, 1 student from Italy, 3 students from
Romania

v The 3 groups of students receive a map of Europe with the partner countries colored
with the capitals mentioned and dotted and which have 2 QR codes related to two
caves pasted

v’ Students are distributed sheet no. 1 with the title "On the way to the caves".

v" Students receive sheet no. 2 with the title Scale of the map

TASK 1: Completing the sheet with the title "On the way to the caves".

v" Students will use the QR reader application and scan the QR codes on the map with
their phone and discover which are the caves in the partner countries

v" They will stick post-its with the names of the caves on the map

v" Students search wikipedia for suggestive information about the caves selected for the
questions in the handout

v" The students will fill in the answers on the sheet received

v" Students will use the cards in the game through the learningapps application

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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TASK 2: Calculate the ratio/scale of the map

v' Students measure with a ruler the distance on the map between the capitals of the
partner countries (e.g. Bucharest-Ankara, Bucharest-Rome, Bucharest-Madrid,
Lisbon-Ankara, Warsaw-Rome, etc.)

v" Students look for the real distance between the capitals using google maps

v" Students calculate the scale of the map and fill in the data in the given tables

v" Students will use some information in the Kahoot app for assessment

MATERIAL RESOURCES: maps of Europe, symbols with the flags of the partner
countries, QR codes, rulers, two worksheets, pens, felt-tip pens, post-its, a collection of
emojis, business cards.

PROCEDURAL RESOURCES: communication, guided discovery, independent
observation, brainstorming

FORM OF ACTIVITY: individual, team, frontal

EVALUATION - The interactive game with the title,, Curiosities about caves, by using the
digital application learningapps

REFLECTION: How did you feel while doing the activity today?

Students are invited to share with others how they felt about the activity with the help of an
emoji they choose from the teacher’s desk and stick it on a large sheet of paper.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

SHEET No. 1
» ON THE ROAD TO THE CAVES"
With the QR reader app scan QR codes and you:
1.You will discover the name at two caves in each country in the project
2.You will stick posts with the names of the caves on the map, in the respective countries
3.You will find the necessary information to choose the correct variants from sheet no. 1

Choose the correct option.

1.In the Cave of the Bears, there is a hall/gallery, called:
a. Hall of Plants

b. Spaghetti Hall

c. Hall of Umbrellas

d. Hall of Animals

2.In the Scarisoara Cave, in Romania, there are:
a. Fossils of Ursus spelaeus
b. The largest underground glacier in the country
c. Bat guano
d. Archeopteryx fossils.
3.Cappadocia is nicknamed:
a. The Sistine Chapel of Prehistoric Art
b. The land of beautiful horses in Turkey
c. Cave of the Wind

d. The ice cave

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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4. Which film based on a folk tale used the Yarimburgaz Cave as a setting?

a. Aladdin

b. Ali Baba and the 40 Thieves

c. Harry Potter

d. Journey to the center of the earth

5. The stalactites and stalagmites in Pestera Candelabrului have the following shapes:
a. Fish, sea urchins

b. Chandeliers, jellyfish and cactus

c. Apple flowers, cactus flowers

d. People

6. The cave also called the Sistine Chapel, because it contains one of the most important
pictorial sets of Prehistory:

a. Altamira from Spain

b. Altamira from Italy

c. Cuevas de Canelobre

d. Cave of the Bears

7.The tourist cave with the largest hall in the world, included in the Book of Records is:
a. The Cave of Coins in Portugal

b. The cave in the heart of Krakow

c. Giant Cave in Italy

d. The cave of the first monasteries in the world

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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8. Cave carved by the force of the strong wind, with stalagmites and stalactites of
different colors:

a. The wind from Italy

b. Salt from Poland

c. Portuguese Navy

d. Bears from Romania

9. Wieliczka Underground Salt Cathedral is located in:
a. Poland

b. Romania

c. Portugal

d. Turkey

10. The Dragon's Lair is the name of the following cave in Poland:
a. Benagil

b. Staircase

c. Wind

d. Smocza Jama

11. The sea cave in Portugal is:

a. Candelabrum Cave

b. Benagil

c. Cave of Coins

d. Wieliczka Cave

12. About the Cave of Coins, it is said that:

a. It has a lot of salt and ice

b. The temperature is always 18 degrees, because it is not ventilated

c. There are many colored stalactites inside

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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d. It is carved by the force of the wind

SHEET NO. 2
"THE PAPER SCALE"

.
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1. Calculate/measure the distance between the given capital cities using the ruler and map of

Europe.

2. Find out the actual distance between the capitals mentioned in the handout using google

maps.

3. Calculate the scale of the map.

No. | The capitals The actual distance The distance
Crt. between the capitals calculated on
the map
between the
capitals

Map scale

1. Bucharest —
Roma

2. Rome-Madrid

3. Ankara - Rome

4. Madrid —
Bucharest

5. Lisbon -
Bucharest
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SHEET NO. 2
"THE PAPER SCALE".

- Erasmus+

1. Calculate/measure the distance between the given capital cities using the ruler and map of

Europe.

2. Find out the actual distance between the capitals mentioned in the handout using google

maps.

3. Calculate the scale of the map.

No. The capitals The actual distance | The distance Map scale
Crt between the capitals | calculated on
) the map

between the
capitals

1. Lisbon -

Bucharest
2. Lisbon - Rome
3. Warsaw -

Ankara
4. Bucharest -

Ankara
5. Lisbon-Madrid

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
Commission cannot be held responsible for any use, which may be made of the information contained therein

72




— %e”
’RY — VeV I - Erasmus+
2022-1-R001-KA220-SCH-000088614
SHEET NO. 2

"THE PAPER SCALE".

1. Calculate/measure the distance between the given capital cities using the ruler and map of
Europe.

2. Find out the actual distance between the capitals mentioned in the handout using google
maps.

3. Calculate the scale of the map.

No. The capitals The actual distance | The distance | Map scale
between the capitals | calculated on

Crt.
' the map
between the
capitals
1. Bucharest -
Ankara
2. Lisbon-
Madrid

3. Bucharest -

Warsaw

4. Rome -
Warsaw

5. Ankara -
Lisbon

Curiosities about caves

https://learningapps.org/27988294

lql

m]%
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
LECTIA STEM 3
Date: 15 Decembrie 2022

Profesor: Dascialu Daniela

Tipul lectiei: Lectie STEM in cadrului proiectului Erasmus+ QUEST

Topic: Journal STEM prin centrul Pamantului

Metode: gandire creativa, brainstorming, Invatare prin descoperire, jurnalul creativ;
Resurse: coli de hartie, markere, telefoane, laptop-uri, coduri QR, flipchart, foi de lucru;

Obiective generale: Scopul lectiei este de a asigura un climat educational propice Invatarii
prin cooperare si interrelatie, aplicind metode moderne si strategii participative pentru a
descoperi cartea lui Jules Verne si a aduce la zi descoperirile care au pus bazele stiintei
moderne.

Bibliografie:
Jules Verne, “Calatorie spre centrul pamantului”, Ed. Litera, Bucuresti, 2019.

https://edpuzzle.com/discover;

https://www.plickers.com/library.

Activitatea 1 Exercitii de spargere a ghetii
SCOP: crearea unei atmosfere placuta in timp ce 1i face pe elevi sd se cunoasca intre ei;
PROCEDURA: Fiecare elev va primi un jurnal in care va nota activitdtile desfasurate.

Elevii vor alege fiecare cate un cartonas cu un cuvant scris, se vor grupa in perechi si
vor aborda subiectul cite un minut.

Activitatea 2 Sa invdtam despre ce se afld in interiorul planetei noastre cu edpuzzle!

SCOP: Imputernicirea elevilor pentru a avea sa aiba un rol activ in Invatarea lor cu lectii
video interactive care starnesc creativitatea si curiozitatea.

PROCEDURA: elevii vor fi grupati in trei grupe si vor rispunde la intrebarile din aplicatia
edpuzzle despre structura internd a Pamantului.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

INTERNAL STRUCTURE

OF EARTH

Activitatea 3 Invati cu Plickers!

SCOP: utilizarea instrumentului digital Plickers folosit in educatie pentru a realiza scurte
chestionare la care elevii le raspund cu propriile dispozitive (de obicei un telefon mobil)
despre centrul pamantului;

PROCEDURA: elevii vor fi grupati in trei grupe si vor raspunde la intrebarile din aplicatia
plickers

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
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Activitatea 4 Stiati ca?

SCOP: pentru a afla mai multe informatii despre oamenii de stiinta care au folosit lucruri din
pesteri pentru descoperirile lor.

PROCEDURA: Profesorul oferd studentilor coduri QR, pentru a viziona si a citi informatiile
si le cere sd numeasca si sa arate pesteri din care oamenii de stiintd au folosit diferite lucruri
pentru descoperirile lor.

Activitatea S Caldatorie in centrul Pamdntului!
SCOP: Elevii sa-si foloseasca creativitatea

PROCEDURA: elevii vor lucra in trei grupe pe care le vor numi trecut, prezent si viitor si isi
vor crea propria masind care va ajunge in centrul pamantului din perspectiva grupelor.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

STEM LESSON 3
Date: 15" December 2022

Teacher: Dascalu Daniela
Type of lesson: STEM Lesson within QUEST Erasmus Project
Topic: Stem Journal through the center of the Earth

No. of students: 18 (international group)

Methods: creative thinking, brainstorming, learning through discovery, the creative
journal

Resources: sheets of paper, markers, phones, laptops, QR codes, flipchart, worksheets;

General Aims: The purpose of the lesson is to ensure an educational climate suitable for
learning through cooperation and interrelationship, applying modern methods and
participatory strategies in order to discover Jules Verne’s book and bring up to date the
discoveries that laid the foundations of modern science.

Bibliography:
Jules Verne, “Calatorie spre centrul paméantului”, Ed. Litera, Bucuresti, 2019.

https://edpuzzle.com/discover;

https://www.plickers.com/library.

Activity 1 Ice breaking exercises
AIM: to create an enjoyable atmosphere while getting students to know each other

PROCEDURE: Each student will receive a journal in which he will note the activities carried
out.

Students will each draw a card with a word written on it, they will group in pairs and address
the subject for one minute each.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
Activity 2 Let’s learn about what is inside our planet with edpuzzle!

AIM: Empower students to take an active role in their learning with interactive video lessons
that spark creativity and curiosity.

PROCEDURE: the students will be grouped into three groups and will answer the questions
from the edpuzzle application about the internal structure of the Earth.

INTERNAL STRUCTURE

OF EARTH

Activity 3 Learn with plickers!

AIM: using the Plickers digital tool used in education to make short quizzes that students
answer with their own devices (usually a mobile phone) about the center of the earth;

PROCEDURE: the students will be grouped into three groups and will answer the questions
from the plickers application.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

Activity 4 Did you know?

AIM: to find out more information about scientists who used things from caves for their
discoveries

PROCEDURE: Teacher provides the students QR Codes, to watch and read the information
and asks them  to name and show caves from which scientists used different things for their
discoveries.

Activity 5 Journey to the center of the Earth
AIM: Students to use their creativity

PROCEDURE: the students will work in three groups that they will call past, present and
future and they will create their own car that will reach the center of the earth from the
perspective of the groups

APPENDIX NO.1 - Words to talk about: mine, bear, diamonds, bats, metals, salt, lava,
mineral water, silver, stalagtites, stalagmites, scorpion, magma, sperologist, cave, gold,
vulcano, spring
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APPENDIX NO.2 - Journey to the Center of the Earth, by Jules Verne

In this novel, Jules Verne describes the unusual expedition of Professor Otto
Lidenbrock. Inspired by the discovery of a mysterious ancient scroll, he decides to explore the
center of the planet. The scientist is accompanied by his nephew Axel and a guide named
Hans.

They enter the underground world through the crater of an extinct volcano and
advance more and more towards the center of the Earth. They saw the interior of the planet as
a fantastic world, full of grottoes, passageways, tunnels and wells. They make this descent
very easily, the most important tool being a mobile lamp.

QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

The three approach the center of the Earth solving many difficult mazes. During the
journey, they discover a huge underground sea where magnetic and electric forces produce a
kind of aurora borealis that illuminates the interior of the Blue Planet, making the expedition
much more fascinating. Exploring the underground sea on a raft, the three travelers encounter
mythological creatures.

The team almost reaches their destination, when suddenly their access is blocked by a
huge block of rock. The three decide to destroy it with the explosive, although they know that
the explosion could have terrible consequences. In the end, Professor Lidenbrock and his
companions are thrown back to the surface by just such a volcanic eruption, reaching home
safely.

APPENDIX NO.3

Activity no.4 sheet

After reading the information generated by the qr codes, answer the following questions:
1.What is name of the famous inventor from:

a) Romania
b) Spain
c¢) Portugal
d) Turkey
. Calculate the age at which he died or how old is he

. What he invented?

. Name a material from which his invention is made.

| S N\

. Name a mine in the inventor’s country where the material used for the inventions is found.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

Great inventors

et

Jan Jozef Ignacy Lukasiewicz (b. 8 March 1822, Zaduszniki, Austrian Empire - d. 7
January 1882, Chorkéwka, Austria-Hungary) was a Polish pharmacist, pioneer of the oil
industry, builder of the world's first oil refinery in 1856. Among other achievements his
include the discovery of a technique for distilling kerosene from crude oil, the invention of the
kerosene lamp (1853), the introduction of the first street lamp in Europe (1853), and the
construction of the first oil well in Poland (1854). Lukasiewicz became rich from his
inventions and became a well-known philanthropist in Galicia.

After spending about 7 million euros on exploration activities, Central European
Petroleum (CEP), a Canadian firm, has found evidence that one of the largest undiscovered
deposits of gas and oil is located in Pomerania, between Swinoujscie and Miedzyzdroje, and
around the island of Wolin.

Right now, the company has only preliminary evidence indicating that that field could
be large enough to provide power for up to three decades.

Great inventors

Portugal

Manuel Anténio Gomes (9 December 1868 — 21 December 1933) was a Portuguese
Catholic priest, inventor and physicist. He was a very tall man, and was nicknamed Father
Himalaya (in Portuguese: Padre Himalaya), a name he proudly used frequently. He was born
at Santiago de Cendufe, Arcos de Valdevez in 1868 and died at Viana do Castelo in 1933.

He was avegetarian and was interested in naturopathy, particularly fitotherapy
and hydrotherapy. He studied in Paris with Marcellin Berthelot and developed mathematical
and astronomical theories to construct innovative ways of concentrating solar radiation in
order to maximise useful energy production.
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Gomes is the creator of the pyreliophorus, a series of reflecting mirrors to concentrate
sunlight towards a common point in order to melt materials.

He lived in the United States and Argentina between 1927 and 1932. In Argentina he
wrote a book about cosmology, his inventions and his innovative views on several areas of
science.

Optical mirrors are made of gallium. Current mirrors are made by spraying a thin layer
of aluminum or applying a layer of molten silver to the underside of a glass plate in a
hermetically sealed container. A mine of silver in Portugal is Sao Domingos Mine.

Great inventors

Romania

Traian Vuia Traian Vuia (b. August 17, 1872, Traian Vuia, Timis, Austria-Hungary -
d. September 3, 1950, Bucharest, Romania) was a Romanian inventor, pioneer of world
aviation. On March 18, 1906, he made one of the first self-propelled flights (without catapults
or other external means) with a heavier-than-air device.

Aluminum and aluminum alloys are still very popular raw materials in the
manufacture of commercial aircraft due to their high strength at relatively low density.
Currently, the high-strength alloy 7075, which contains copper, magnesium and zinc, is the
one predominantly used in the aeronautical industry.

Aluminum is obtained from about 95% of the mined bauxite, smaller quantities are
used in the production of chemical products containing aluminum, in the production of
abrasives and fire-resistant materials

In Romania, bauxite is found in the Dobroesti mine, Oradea.

Great inventors

]
Spain &‘-\-
N

Juanelo Turriano or Giovanni Torriani or Gionello della Torre, born in Cremona, then
in the Duchy of Milan, around 1500 and died in Toledo, Spain on June 13, 15835, is a famous
Spanish-Milan watchmaker, engineer and automaton maker of his time.

He is notably the inventor of a hydraulic system of water supply for the city of Toledo.
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The hydraulic drive system is a physical drive system composed of generator (pump),
engine and ancillary facilities. The generator (ie hydraulic pump) has the role of producing
hydraulic energy. The engine receives the energy in the form of a mass of liquid set in motion
by the generator and transforms it into mechanical energy. Ancillary facilities are secondary
elements that assist the main process of converting hydraulic energy into mechanical energy.
They can be: control pressure gauges, connections, rigid and flexible pipes, valves, filters,
radiators, pressurized tank, lubrication and drain holes, connection sockets. The resulting
mechanical energy is intended to set a final device in motion.

'\.\.:,'7

To create a hydraulic system we need pistons that are made of steel. Steel is an alloy
containing as main elements iron and carbon, having a carbon content below 1.7%.

Great inventors

Selcuk Bayraktar, the son-in-law of President Recep Tayyip Erdogan and chief
technology officer of Baykar Makina, which produces Bayraktar TB2 military drones, said on
a television program on Wednesday that Turkey’s drone and unmanned fighter jet projects
would fail if there is no political backing, putting his support behind the current government
before the upcoming elections in 2023.

The unmanned aerial vehicle (English unmanned aerial vehicle - UAV), also called a
drone, is an aircraft that does not have a human pilot on board, being guided either by a digital
automatic pilot on board, or by remote control from a ground control center or which is
located in another manned aircraft. Drones are used in the military field, but also in the civil
field. They have a payload on board.

Military drones are used for reconnaissance, surveillance, espionage or combat
purposes. Depending on the purpose, they have reconnaissance equipment and/or weapons as

their payload. Civilian drones can be commercial or recreational. Data buses in drones are
copper or fiber optic paths between sensors.

The Murgul mine is a large mine in the east of Turkey in Artvin Province 465 km east
of the capital, Ankara. Murgul represents one of the largest copper reserve in Turkey having
estimated reserves of 40 million tonnes of ore grading 1.25% copper.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

ADANCUL PESTERILOR
LECTIA STEM 4

Date: 15 Decembrie 2022

Profesor: Poasca Angelica

Tipul lectiei: Lectie STEM in cadrul proiectuluii Erasmus + QUEST
Topic: Jurnalul STEM in centrul paméantului

No. of students: 18 (international group)

SCOP: dezvoltarea competentelor transversale prin asctivitati experientiale STEM
COMPETENTE CHEIE / OBIECTIVE

C1 : Comunicarea intr-o limba straina de intelegere interculturala

O1. Dezvoltarea capacitatii de comunicare constructiva cu ceilalti elevi din tarile partenere
C2 : digitala, utilizarea cu incredere §i in mod critic a tehnologiei informatiei

O 2. Determinarea densitatii corpurilor utilizand platforma Phet colorado

0O3. Verificarea legii a doua a refractiei utilizand platforma Phet colorado

O4. Stimularea si antrenarea elevilor utilizand aplicatia digitala Plickers

C3: Sociale si civice

OS5. Stimularea capacitatii de relationare internationald a elevilor din proiectul european
Erasmus -QUEST

C4: In domeniul stiintei si matematice
06. Invitarea STEAM fira frontiere

Grup tintd: 18 elevi ( elevi din Spania, 2 elevi din Polonia, 3 elevi din Turcia, elev din Italia,
1 elev din Portugalia , 8 elevi din Romania)

RESURSE MATERIALE: fise de lucru , pixuri, postituri, o colectie de emoji, globulete,
pahare Berzelius, spatule, substante chimice, fire de 1ana, agrafe, baghete de sticla

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

RESURSE PROCEDURALE: comunicare, descoperire dirijatd, observatie independenta,
brainstorming

FORMA DE ACTIVITATE: individuald, pe echipe, frontala
DESFASURAREA ACTIVITATII
Exercitiu de dezghet: Jocul cu titlul ABC-ul cunoasterii
Materiale necesare: pixuri, globuri cu titlu si sigla proiect si sigla Erasmus+
Scopul:
v’ cunoagtere si autocunoastere
v’ prezentare
v’ autocaracterizare
v’ formulare de intrebari si raspunsuri
Cum procedam: Fiecare elev va primi o cate un globulet cu urméatoarele rubrici in lb. engleza:
e Nume §i prenume
e Virsta
e Taranatald
e Pasiuni.
Elevii vor completa individual globuletul cu datele personale;

Profesorul strange globuletele si le redistribuie elevilor, de data aceasta fiecare elev primind
globul unui alt coleg si nu globul sdu;

Pe rand, elevii vor prezenta globul in fata clasei, apoi il prind in bradul clasei.
Activitatea 1

» Elevii sunt invitati la un tur al pesterilor din Romania urmarind o prezentare power
point

» Elevii descoperd reactiile chimice care stau la baza formarii stalactitelor si
stalagmitelor urmarind filmul pe youtube
https://www.youtube.com/watch?v=wFd3YmS-VBA

» Elevii efectuaza practic un experiment ce are ca scop obtinerea in laborator a
stalactitelor si stalagmitelor.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

SARCINA DE LUCRU 1  ,Stalactite si Stalagmite — in laborator”

Elevii primesc fisa de lucru si urmeaza instructiunile mentionate in aceasta.

Activitatea 2
Luam diferite corpuri din pesteri si le analizdm din punct de vedere fizic

v" Elevilor li se distribuie fisa nr. 1 cu titlul ,,Determinarea densitatii unui corp ,, pe baza
careia vor identifica substanta din care este confectionat.

v" Elevii primesc fisa nr. 2 cu titlul ,,Refractia luminii”

SARCINA DE LUCRU 1: ,, Determinarea densitatii unui corp”

Elevii vor utiliza platforma Phet colorado si vor efectua experimentele prezentate
identificand care dintre corpuri este gheata, compenenta de baza a Ghetarului de la Scarisoara.

SARCINA DE LUCRU 2: ,,Refractia luminii”

Elevii observa devierea fasciculului de lumina la trecerea prin bucata de gheata si vor
descoperi legile refractiei.

EVALUARE - In urma vizionarii filmului despre pesterile din Romania, elevii vor juca
Jocul interactiv cu titlul ,, Curiozitati despre pesteri”, prin utilizarea aplicatiei digitale Plickers

https://www.plickers.com/seteditor/6383c25ff3c4f800116f8ebd

REFLECTIE : CUM TE-AI SIMTIT AZI LA ACTIVITATE? : elevii sunt invitati sa
impartdseasca cu ceilalti felul in care s-au simtit la activitate cu ajutorul unui emoji pe care il
aleg de pe catedra si 1l prind pe o foaie de flipchart.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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STALACTITE SI STALACMITE
FISA DE LABORATOR —nr 1

1. Scopul lucrdrii — obtinerea in laborator a unor formatiuni asemanatoare
stalactitelor si stalagmitelor din pesteri

2. Fundamentarea teoretica

Apa saturatd de carbonat de calciu (sau alte minerale in unele cazuri) se scurge incet pe
peretii pesterilor. Evaporarea apei lasa in urma doar mineralul, care in timp se aduna si
formeaza depozite. Cand acest lucru se Intampla cu apa ce curge din tavan, apar stalactitele.

Stalagmitele cresc datorita apei ce curge pe podeaua pesterii; cand o stalactita si o stalagmita
se unesc, dau nastere unei coloane.
) /
/
!
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Inca mai incurcati cele doua formatii calcaroase intre ele? latad cum stau lucrurile...

Experimentul de fatad isi propune sa ne construiasca propriile formatiuni. Evident, acest lucru
se va Intampla mult mai rapid decat in cazul procesului natural, care dureaza mii de ani — rata
medie de crestere a stalactitelor si stalagmitelor este de ceva mai mult de o zecime de
milimetru pe an.

3. Materiale necesare:
e doud pahare Berzelius de minim 500 ml

e sare solubild in apa ca sulfatul de magneziu sau carbonat de sodiu (soda pentru spalat

rufe)
e apa
e spatula

o fasie de bumbac sau de lana cu o lungime de 50 cm si 3-4 cm latime (se poate tdia un
prosop vechi)

e douad piulite la capetele fasiei pentru contragreutate

e tava pe care sa curga picaturile

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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4. Mod de lucru

Umplem trei sferturi din fiecare pahar Berzelius cu apa fierbinte. Asezam paharele pe
tava. Addugam sarea aleasa amestecand pand cand apa este atat de saturatd Incdt nu se mai
dizolva si ramane pe fundul recipientului. Punem fiecare capat al fasiei de material in cate un
pahar, si asezam recipientele pe tava astfel incat mijlocul fasiei sa se afle la o inaltime de 4-6
cm. Depozitdim montajul experimental intr-un loc unde nu va fi deranjat timp de o
saptdmana. Stalactitele i stalagmitele vor incepe incet sa se formeze, iar dacd avem noroc
chiar se vor uni ntr-o coloana.

Formarea unei coloane in laborator. Animatie.

Explicatia experimentului

Experimentul aratd cum se formeazd depozitele in pesteri. Apa contindnd saruri
dizolvate curge de-a lungul fasiei de material poros. Cand se evapora, cristalele sunt
depozitate. Cresterea formatiunilor are loc de jos in sus pentru stalagmite si de sus in jos
pentru stalactite.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
DETERMINAREA DENSITATII UNUI CORP
FISA DE LABORATOR nr 2

1. Scopul lucrarii determinarea densitatii unor corpuri din materiale /substante
necunoscute

2. Fundamentarea teoretica

Densitatea unui corp este o marime fizica care se exprima matematic prin relatia p =m/v, unde
m -masa corpului

V- volumul corpului
Unitatea de masura < p>=kg/L
3. Materiale necesare

Pentru investigare vom folosi aplicatia Phet pe care poti sa o deschizi accesand linkul de mai
jos, alegand sectiunea MISTER

https://phet.colorado.edu/sims/html/density/latest/density ro.html

4. Modul de lucru

Determina masa corpului paralelipipedic asezandu-1 pe cantarul din stanga si noteaza valoarea
obtinuta in tabelul de mai jos.

Citeste volumul de lichid indicat ce se afla in vas.

Aseaza cubul A in vasul cu lichid si citeste volumul final ( dacéd corpul pluteste fiind partial
scufundat, trage de corp vertical in jos astfel incat sa-1 scunfuzi complet).

Calculeaza si noteaza in tabel valoarea obtinutad a volumului corpului, prin difernta dintre cele
doua citiri.

Calculeaza densitatea corpului A cu formula p =m/v

Se repeta etapele de mai sus si pentru corpurile B,C,D,E , trecandu-le valorile in tabel.

QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
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PARALLELIPEDIC m Vv p=m/V Material/
CORP (Kg) L) <p>=kg/L substanta

5. Prelucrarea datelor experimentale

Utilizand tabelul cu densitati, identificati materialul din care sunt confectionate corpurile

1 b dent

6. Concluzii

Identificati care corp este din gheata si daca contine si alte impuritati.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
REFRACTIA LUMINII
FISA DE LABORATOR nr. 3

1. Scopul lucrarii — observarea devierii fasciculului de lumina la trecerea prin bucata de
gheata

2. Fundamentarea teoretica

Refractia luminii este fenomenul in care lumina isi schimba directia de propagare atunci cand
traverseaza suprafata de separatie dintre doud medii transparente diferite.

In vid lumina se propagi cu viteza de 300.000.000 m/s si se noteaza cu litera "c" si nu
cu "v", ca la viteza. Cu "v" notdm viteza luminii in celelalte medii (substante transparente). In
alte medii viteza de propagare a luminii este mai mica.

Deci lumina isi schimba viteza de propagare in functie de mediul traversat.

Indicele de refractie (notat cu n) al unui mediu transparent este dat de raportul dintre viteza
luminii in vid (c) si viteza luminii in mediul respectiv (v).

n==
v

Indicele de refractie este o constanta de material, care se ia dintr-un tabel, fiind specific
fiecarei substante transparente(vezi tabelul de mai jos.

Indicii de refractie ai unor materiale

| Substanta | Indicele de refractie (n)
Vid [1

| Gaze la 0°C si | atm
Aer 1.000293
Heliu 1,000036

|Hidrogen_ 11.000132

| Dioxid de carbon 1,00045

Lichide la 20°C

| Apa 1.333
Etanol 1.36
Ulei de masline 1.47

[ Solide
Gheata 1.309
Plexiglas 1.49

| Sticla "Crown" 1,52
Safir 1.77
Zirconiu 2.15
Diamant 2.42
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Pentru a vedea cum trece lumina in cel de-al II-lea mediu, adica cum se refracta, avem
doua cazuri:

Cazul I: Cand n; < n,

Adica indicele de refractie al primului mediu este mai mic decat indicele de refractie al
mediului II (exemplu: aer-apd, apa-sticla, aer-sticla, aer-diamant, apa-diamant etc.), raza
refractatd se apropie de normald si unghiul de refractie (r') este mai mic decat unghiul de
incidenta (1).

Notatii (legenda) pentru desenul de la refractia luminii :
SI = raza incidenta

RI = raza refractata

NI = normala la suprafata de separare

i = unghi de incidenta

r’ = unghi de refractie

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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Adica indicele de refractie al primului mediu este mai mare decat indicele de refractie al
mediului II (exemplu: apa-aer, sticla-apa, sticla-aer, diamant-aer, diamant-apa etc.), raza
refractata se departeaza de normald si unghiul de refractie(r') este mai mare decat unghiul de

incidenta(i).

oWn

n;>n:

I mediu (ny)

1l mediu (n2)

3. Materiale necesare

Pentru investigare vom folosi aplicatia Phet pe care poti si o deschizi accesand linkul de

mai jos

https://phet.colorado.edu/sims/html/bending-light/latest/bending-lisht en.html

4. Modul de lucru

- madsoard unghiul de incidenta si unghiul de refractie corespunzator utilizand raportorul

- modificd unghiul de incidenta si obseva cum se modificd unghiul de refractie

completeaza tabelul de mai jos

compara rapoartele din tabel
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Nr i r sin i R ger N gheata ﬂ‘—gﬁem.‘ﬂ
sinr Naer
crt (unghi de | (unghi de
incidenta) refractie)
1
2
3
4
5
5. Concluzii
"gheata Fin i

Comparati rapoartele :
m aer gEinr

Ce observati?

Raportul dintre sinusul unghiului de incidenta (i) si sinusul unghiului de

refractie (r':' ) este egal cu raportul dintre indicele de refractie absolut al
mediului al II-lea si indicele de refractie absolut al I mediu :
sini _ ny

. e 1]
sir/ ny

m; = indicele de refractie relativ al mediului al II-lea fata de primul

- Erasmus+
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
STEM LESSON 4

Date: 15™ December 2022

Teacher: Poasca Angelica

Type of lesson: STEM Lesson within QUEST Erasmus Project

Topic: Stem Journal through the center of the Earth

No. of students: 18 (international group)

PURPOSE: the development of transversal skills through experiential STEM activities
KEY COMPETENCES / OBJECTIVES

C1 : Communicating in a foreign language of intercultural understanding

Ol1. Develop the ability to communicate constructively with other students in partner
countries

C2 : Use laboratory equipment and computer technology to study properties/phenomena
Ol. Preparation of saturated solutions

O 2. Determination of density of bodies using the Phet colorado platform

03. Verification of the second law of refraction using the Phet colorado platform

O4. Stimulate and train students using the digital application Plickers

C3: Social and civic

O4. Stimulating the international networking skills of pupils in the Erasmus -QUEST
European project

C4: Science and mathematics
05. STEAM learning without frontiers
CONDUCT OF THE ACTIVITY
Defrosting exercise: The game with the title ABC of knowledge
Materials needed: pens, globes with title and project logo and Erasmus+ logo
The goal:
» knowledge and self-knowledge;

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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» presentation;

> self-characterization;

» formulating questions and answers

How we proceed: each student will receive a globule with the following rubrics in 1b. English:
v" Name and surname;
v Age;
v Country of origin;
v" Passions.
Students will individually fill in the globule with their personal data;;

The teacher collects the globules and redistributes them to the students, this time each student
receiving another classmate's globule and not their globule;

One by one, the students will present the globe in front of the class, then catch it on the class
tree.

Activity 1:
» Students are invited to a tour of the caves in Romania by accessing the presentation.

» Students discover the chemical reactions that underlie the formation of stalactites and
stalagmites by watching the video on youtube
https://www.youtube.com/watch?v=wFEd3YmS-VBA;

» The students practically carry out an experiment aimed at obtaining stalactites and
stalagmites in the laboratory.

ASSIGNMENT 1 "Stalactites and Stalagmites - in the laboratory"

The students receive the worksheet and follow the instructions mentioned in it.
Activity 2

We take different bodies from the caves and analyze them physically

» Students are distributed sheet no. 1 with the title "Determining the density of a body"
on the basis of which they will identify the substance from which it is made.

» Students receive form no. 2 titled "Refraction of Light"
WORK TASK I: "Determining the density of a body"

» Students will use the Phet colorado platform and perform the presented experiments
identifying which of the bodies is ice, the basic component of the Scarisoara Glacier.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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ASSIGNMENT 2: "Refraction of light"

» Students observe the deflection of the light beam when passing through the piece of
ice and will discover the laws of refraction.

ASSESSMENT - After watching the film about the caves in Romania, the students will play
the interactive game with the title "Curiosities about caves" by using the digital application
Plickers

https://www.plickers.com/seteditor/6383c25ff3c4£f800116f8ebd

REFLECTION: HOW DID YOU FEEL AT THE ACTIVITY TODAY? : students are invited
to share with others how they felt about the activity with the help of an emoji they choose
from the classroom and stick it on a large sheet of paper.

STALACTITES AND STALACMITES

LABORATORY SHEET - No 1

1. Aim of the work - to obtain stalactite and stalagmite-like formations in caves in the
laboratory
2. Theoretical background

Water saturated with calcium carbonate (or other minerals in some cases) flows slowly down
cave walls. Evaporation of the water leaves behind only the mineral, which over time collects
and forms deposits. When this happens to the water flowing from the ceiling, stalactites
appear.

Stalagmites grow because of the water flowing on the cave floor; when a stalactite and a
stalagmite join, they form a column.

slalachila

0

/Yalag;mxté
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£ sl confusing the two limestone formations with each other? Here's the thing...

This experiment aims to build our own formations. Obviously, this will happen much faster
than the natural process, which takes thousands of years - the average growth rate of
stalactites and stalagmites is just over a tenth of a millimetre a year.

3. Materials needed:

two Berzelius glasses of at least 500 ml

water-soluble salt such as magnesium sulphate or sodium carbonate (washing soda)
water

spatula

a strip of cotton or wool 50 cm long and 3-4 cm wide (an old towel can be cut)

two nuts at the ends of the strip for counterweight

YV V. V ¥V V VY V

a tray to drip the drops onto

4. How to work

Fill three quarters of each Berzelius glass with hot water. Place the glasses on the tray. Add
the salt of your choice, stirring until the water is so saturated that it no longer dissolves and
remains at the bottom of the container. Place each end of the strip of material in a glass, and
place the containers on the tray so that the middle of the strip is 4-6 cm high.

Store the experimental set-up in a place where it will not be disturbed for a week. The
stalactites and stalagmites will slowly begin to form, and if we are lucky they will even join
into a column

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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Forming a column in the laboratory.
5. Explanation of the experiment

The experiment shows how deposits form in caves. Water containing dissolved salts flows
along the strip of porous material. When it evaporates, the crystals are deposited. The growth
of the formations occurs from bottom to top for stalagmites and top to bottom for stalactites.

DETERMINATION OF THE DENSITY OF A BODY
LABORATORY SHEET No. 2

1. The purpose of the work is to determine the density of bodies made of unknown
materials/substances

2. Theoretical foundation

The density of a body is a physical quantity that is expressed mathematically by the relation p
= m/v, where m - mass of the body

V- body volume
The unit of measure < p>=kg /L

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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3. Required materials

For the investigation we will use the Phet application, which you can open by accessing the
link below, choosing the MISTER section

https://phet.colorado.edu/sims/html/density/latest/density_ro.html
4. Working method

Determine the mass of the parallelepiped by placing it on the scale on the left and note the
value obtained in the table below.

Read the volume of liquid indicated in the container.

Place the cube A in the container with liquid and read the final volume (if the body floats
being partially submerged, pull the body vertically down so as to submerge it completely).

Calculate and note in the table the obtained value of the body volume, by the difference
between the two readings.

Calculate the density of body A with the formula p =m/v

The steps above are repeated for bodies B, C, D, E, entering their values in the table.

Parallelepipedic body m \Y% p=m/V Material/ substanta
(Kg) @) <p>=kg/L
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5. Experimental data processing

Using the table of densities, identify the material of which the bodies are made
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6. Conclusions

Identify which body is made of ice and if it contains other impurities.

REFRACTION OF LIGHT

LABORATORY SHEET no. 3

1. The purpose of the work — observing the deflection of the light beam when passing through
the piece of ice

2. Theoretical foundation

Refraction of light is the phenomenon in which light changes its direction of propagation
when it crosses the separating surface between two different transparent media.
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In a vacuum, light propagates at a speed of 300,000,000 m/s and is denoted by the letter "c"
and not by "v", as in speed. With "v" we denote the speed of light in the other media
(transparent substances). In other media the speed of light propagation is lower.

So light changes its propagation speed depending on the medium it crosses.

The refractive index (denoted n) of a transparent medium is given by the ratio of the speed of
light in a vacuum (c) to the speed of light in that medium (v).

n=-
v

The refractive index is a material constant, which is taken from a table, being specific to each
transparent substance (see the table below.

Indicii de refractie ai unor matenale

' Substanta Indicele de refractie (n)
Vid 1

i Gaze la 0°C si | atm
Aer 1.000293
Heliu 1.000036

'Hidrogen 1.000132

| Dioxid de carbon 1,00045

l Lichide la 20°C

[Apa__ 1333

| Etanol 1.36
Ulei de masline 1.47

I Solide
Gheata 1,309

| Plexiglas 1.49

| Sticla "Crown" 1,52

| Safir 1,77
Zirconiu 2.15

| Diamant 2.42

To see how light passes through the second medium, i.e. how it is refracted, we have two
cases:

Case I: When nl <n2

That is, the refractive index of the first medium is lower than the refractive index of the II
medium (example: air-water, water-glass, air-glass, air-diamond, water-diamond, etc.), the
refracted ray approaches the normal and the angle of refraction (r') is smaller than the angle of
incidence (i).
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Notations (legend) for the light refraction drawing:

SI = incident radius
RI = refracted ray

NI = normal to the parting surface
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Case II: When nl > n2

i.e. the refractive index of the first medium is greater than the refractive index of medium II
(e.g. water-air, glass-water, glass-air, diamond-air, diamond-water, etc.), the refracted radius
deviates from normal and the angle of refraction(r') is greater than the angle of incidence(i).

oW

n;>n:

I mediu (n;)

EEREE

11 mediu (n2)
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3. Materials required

For the investigation we will use the Phet application which you can open by clicking on the

link below,

https://phet.colorado.edu/sims/html/bending-light/latest/bending-light en.html

4. How to work

- measure the angle of incidence and the corresponding angle of refraction using the

protractor
- change the angle of incidence and see how the angle of refraction changes
- complete the table below

- compare the ratios in the table

sin i

Nr i T nair | nice ice
crt | (angle of | (angle of sinr Mgir
incidence) refraction)
1
2
3
4
5

Conclusions- Compare the ratios n_ice/n_aer and (sin i)/sinr

What do you observe?
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

LECTIE STEM 5

DATA: 15 Decembrie 2022

PROPUNATOR: prof. BOGOI COSTEL

TIPUL LECTIEI: Activitate STEM parte a proiectului Erasmus+ QUEST
SUBIECT: Vanatoarea de comori

NR. DE ELEVI: 54 ( grup international)

METODE: Gandirea creativa, brainstormingul, Invatare prin descoperire

RESURSE: romanele lui Jules Vernes, puzzle-uri, markere, regulamentul jocului, fise de
lucru

OBIECTIVE GENERALE

Scopul activitatii este asigurarea unui climat educational propice Invatarii prin
cooperare si descoperire, imbunatatirea colaborarii, stimularea comunicarii, aplicarea unor
metode moderne si strategii participative pentru a descoperi misterele romanelor lui Jules
Verne si a aduce la zi descoperirile care au pus bazele stiintei moderne.

Activitatea stimuleaza gandirea analitica si creativa, testeaza unitatea echipei, formata
din membri din fiecare tard si presupune adaptabilitate la schimbari, realizarea unei strategii
cat si comunicare eficientd. Impartiti in echipe, participantii vor trebui si parcurgi zona de
desfasurare a activitdtilor pentru a gési si rezolva indiciile care 1i vor ajuta sa descopere
comoara ascunsd. Aceastd activitate este una complexd deoarece misiunile din care este
compusa presupun atat logica cét si curaj.

Regulile jocului

La acest joc participd 6 echipe formate din 9 elevi din tari diferite. Scopul jocul este
acela de a rezolva in echipa cat mai repede misiunile astfel incét sa ajungeti primii la sfarsitul
jocului. Cine ajunge primul va avea prima sansa la gasirea cheilor ce vor deschide comoara.
Alegerea cheilor ce deschid comoara nu este intamplatoare. Fiti atenti la indiciile de pe
parcursul jocului. Ele va vor ajuta sa descifrati mai repede misterul si s gasiti comoara mult
visata.

La fiecare proba vor participa cel putin 3 elevi din fiecare echipa. Munca in echipd va
fi un plus pentru a rezolva sarcinile cat mai repede. La sfarsitul jocului fiecare elev din fiecare
echipa trebuie sa fi participat la cel putin 2 probe.
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PROBA 1- ECUATIA

Piratul a fost foarte stringitor toatd viata lui. Intreaga comoara a fost numarati de
foarte multe ori, de aceea matematica a devenit un punct forte al piratului. Crezi ca te pricepi?
Daca da, mai alegi 2 colegi priceputi si Incercati sa rezolvati cat mai repede ecuatia
matematicd. Aceasta se afla n plicul numarul 1 dupa masa. Raspunsul corect reprezinta codul
de acces la urmatoarea probd. Dacad nu reusesti o poti lua de la capat. Nu este greu. Te poti
folosi de un instrument ajutator contra unei sarcini suplimentare. ( Va trebui sd executi 10
genunflexiuni). Cine termind primul are avantaj la proba urmatoare. Succes!

(3+3:3)x(18-9x2+3°x9+7x 7+3x 1 I X\25)

PROBA 2 - PUZZLE

Piratului i-a placut dintotdeauna sa rezolve mister. Gaseste si alege una din cutiile cu puzzle-
uri si rezolval cel mai repede. Gaseste si 2 colegi care sa te ajute pentru a fi mai rapid. Cine
termind primul are avantaj la proba urmatoare. Succes!

PROBA 3 - LOGICA

Logica a fost punctul forte al piratului. Dacad consideri ca te pricepi, mai gaseste 2 colegi cu
care sd faci cea mai buna si rapidd echipa. Cine termind primul are avantaj la urmatoarea
proba. Vei avea de rezolvat 5 enigme, aflate in plicul numarul 3, pentru a putea trece mai
departe. Dacd nu reusesti, trebuie sd Incerci din nou. Daca consideri cd nu te descurci, vei
putea cere ajutorul unui coechipier contra unei probe sportive. ( Va trebui sa executi 10
genunflexiuni). Succes!
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Echipa:

Elevul care participa la aceasta proba:

1. Intr-un sat fara electricitate in care copiii nu au in case computere, tablete sau telefoane ,
locuiesc sapte frati.

Primul citeste o carte, al doilea a plecat sa duca vaca la camp, al treilea joaca sah, al patrulea
rezolva un rebus dintr-un almanah vechi, al cincilea pune masa, iar al saselea umfla o minge.
Ce face al saptelea dintre frati?

RASPUNS:

2. Doi tati si doi fii au gasit, in padure, trei comori. Totusi, fiecdruia i-a revenit cate o
comoard. Cum a fost posibil?

RASPUNS:

3. In care directie merge autobuzul?

E o problema de logicad destul de simpla si foarte raspandita in cartile cu probleme de logica,
probleme cu care sunt obisnuiti copiii, dar care le dau mare bataie de cap adultilor.

Deci, in care directie merge autobuzul? Cum ti-ai dat seama?

RASPUNS:

4. Tu conduci un tren. In el se afla 10 persoane, 5 coboara la prima statie si se urca 2.
Cati ani are soferul trenului?

RASPUNS:

5.Sunt trei camere, alege una in care sd supravietuiesti.
1) o camerad plina cu criminali care sunt gata sa te omoare.
2) o camera cu lei nemancati de 5 ani

3) o camera cu gaz toxic care te-ar omora.

Ce camera alegi?

RASPUNS:
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PROBA 4 - MISTERUL CARTILOR

Gaseste si alege una dintre carti si rezolva codul secret. Doar daca ai descoperit cele 6
cuvinete poti trece mai departe. Fiecare elev va trebui sd giseasca 2 cuvinte dupa
modelul/exemplul dat, dupa care paseaza stafeta urmatorului coleg din echipa. Prima echipa
care gaseste cele 6 cuvinte poate trece mai departe.

PRIMUL ROMAN AL DOILEA ROMAN
Un bilet de loterie VULCANUL DE AUR
Farul de la capatul lumii
PS5 R 12 w9 CALATOR P41 R 10 W8 RUFURI
P22 R 6 W35 P89 R 15 W8
P31 R 15 w3 P116 R3 W6
P 68 R9 W7 P 142 R9 W6
P93 R 13 W9 P170 R 16 Wil
P116 R 19 W13 P216 R 21 W9
P 139 R7 W13 P275 R3 W6
Legendﬁ = Rf W= . Legenda P= R= =
PAGINA |RAND | CUVANT | PAGINA |RAND | CUVANT
AL CINCILEA ROMAN AL SASELEA ROMAN
COPIII CAPITANULUI GRANT TINUTUL BLANURILOR
Pll R 8 W4 OM P 158 R 25 W3 ASTRONOM
P 36 R 14 W6 P 137 R28 W7
P61 R7 W8 P117 R 36 W4
P82 RY W4 P9 R39 Wil
P 101 R 29 W4 P62 R3 w7
P112 R 12 W4 P37 R22 w7
P 125 R9 W s P14 R19 Wé
Legenda | P= R= W= Legendi | P= R= WL
PAGINA | RAND CUVANT PAGINA | RAND CUVANT
AL TREILEA ROMAN AL PATRULEA ROMAN
INSULA MISTERIOASA 20000 DE LEGHE SUB MARI
P14 R9 w2 EXPANSIUNI P21 R 13 w7 CA?ALOT
P30 R 13 W8 P63 R 18 W10
P36 RO W§ P82 R 14 W4
P83 R 12 W7 Pll4 R 14 w9
P120 R 17 w3 P 138 R 13 Wil
P 141 R17 W10 P 158 R21 W R
P172 R 21 Wi P 196 R 43 W R
Legenda | P= R= W= Legenda |P= R= =
|PAGINA | RAND | CUVANT PAGINA |RAND | CUVANT
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PROBA 5 - MATE + LOGICA

Piratul stie cum sa te pund in incurcatura. Tocmai de aceea ti-a pregatit un nou test.
Desfa plicul numarul 5, unde o si gisesti 3 poze. Impartele cu alti doi colegi si incercati si
rezolvati misterul. La sfarsit asezati corect rezultatele astfel incét sa aflati codul secret care va
va permite sa treceti la urmatoarea proba. Succes!

-9 V=0 P.P.-P-2
@+ +he =18l [~ R
L - 80 =21 o N/ = 2

'-l»m-l-'\. =33 c+§+l;'?

PROBA 6 - GHICITOAREA

Piratului i-au placut mereu misterele. De aceea a scris foarte multe ghicitori. Gaseste
ursul misterios, care ascunde o parte din ghicitorile piratului. Extrage una si incearcd sa o
rezolvi. Daca ai reusit lasdi locul urmatorului coleg din echipd. Rezolva 3 ghicitori pentru a
putea trece mai departe. Fiecare elev va trebui sa rezolve cate una, daca consideri cd nu stii, iti
poti intreba colegii contra unui mic schimb. ( Va trebui sa executi 10 genunflexiuni). Cine
termind primul va avea avantaj la proba urmatoare.
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1. Care roati nu se misca cind o masina face dreapta?

2. Ce zboara cand vine pe lume, sti nemiscat cand este viu si
curge cand moare?

3. Cu cét scoti mai mult din ea, cu atiat devine mai mare. Ce?
4. Numai creste, nu scade niciodata. Ce?

S. Cine merge si rimine nemiscat?

6. Ce nu este nici In casa, nici afara, ci este si In casa si afara?
7. Cine zboara fara sa zboare?

8. Cine face un pas inainte si se dd inapoi, dar nu merge
niciodata?

9. Peste tot in lume gasesti cinci frati cu acelasi nume. Cine
sunt?

10. in fata cui trebuie si-si scoati fiecare piliria?

11. Ce are patru picioare dar nu poate merge?

12. iti apartine, dar prietenii tii il folosesc mai mult. Ce este?
13. Ce merge doar inainte si nu se intoarce niciodati inapoi?
14. Ce trebuie spart inainte de utilizare?

15. Ce are cuvinte dar nu vorbeste niciodata?

16. Ce inconjoara curtea, dar nu se misca?

17. Unde poti gasi strazi, magazine, orase, drumuri, dar nu si
oameni?

18. Ce este plin de gauri, dar inca tine apa?
19. Ce calatoreste in toata lumea, dar sta intr-un colt?

20. Ce are cinci degete, dar nicio viata?

1. Roata de rezerva
2. Fulgul de nea
3. Groapa
4. Varsta
5.Ceasul
6. Usa si fereastra
7. Pasagerii avioanelor
8. Usa
9. Degetele
10. Frizerul
11. Masa si scaunul
12. Numele tau
13. Varsta
14. Oul
15. Cartea
16. Gardul
17. Pe harta
18. Burete
19. Timbrul
20. Manusa
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Felicitari!!!

Ai gasit comoara piratului!!!!
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STEM LESSON 5

DATE: 15" December 2022

TEACHER: BOGOI COSTEL

TYPE OF ACTIVITY: STEM activity part of the QUEST Erasmus Project
TOPIC: TREASURE HUNT

NO. OF STUDENTS: 54 (international group)

METHODS: creative thinking, brainstorming, discovery learning

RESOURCES: Jules Verne novels, paper puzzles, markers, game rules, worksheets.
GENERAL OBJECTIVES:

The purpose of the activity is to ensure an educational climate conducive to learning
through cooperation and discovery, improving collaboration, stimulating communication,
applying modern methods and participatory strategies to discover the riddles of Jules Verne's
novels and bring up to date the discoveries that put the foundations of modern science.

The activity stimulates analytical and creative thinking, tests the unity of the team,
made up of members from each country, and involves adaptability to changes, making a
strategy and effective communication. Divided into teams, the participants will have to go
through the activity area to find and solve the clues that will help them discover the hidden
treasure. This activity is a complex one because the missions it is composed of require both
logic and courage.

Rules of the game

6 teams of 9 students from different countries participate in this game. The goal of the
game is to solve the missions as quickly as possible as a team so that you reach the end of the
game first. Whoever arrives first will have the first chance to find the keys that will open the
treasure. The choice of the keys that open the treasure is not accidental. Pay attention to the
clues throughout the game. They will help you decipher the mystery faster and find the long-
dreamed-of treasure.
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At least 3 students from each team will participate in each test. Teamwork will be a plus to
solve tasks as quickly as possible. At the end of the game, each student in each team must
have participated in at least 2 trials.

TEST 1 - EQUATION

The pirate was very tight-lipped all his life. The entire treasure was counted many times, so
mathematics became a strong point of the pirate. Do you think you can do it? If so, choose 2
more skilled colleagues and try to solve the mathematical equation as quickly as possible.
This is in envelope number 1 behind the desk. The correct answer is the access code to the
next test. If you don't succeed, you can take it from the beginning. It is not difficult. You can
use a helpful tool against an additional burden. (You will need to perform 10 knee bends).
Whoever finishes first has the advantage in the next round. Good luck!

(3+3:3)x(18-9x2+3°x9+7x7+3x11X25)

TEST 2 - PUZZLE

The pirate has always liked solving mysteries. Find and choose
one of the puzzle boxes and solve it the fastest. Also find 2
colleagues to help you to be faster. Whoever finishes first has an
advantage in the next race. Good luck!

TEST 3 - LOGIC

Logic was the strong point of the pirate, if you think you're good at it, find 2 more colleagues
with whom you can make the best and fastest team. Whoever finishes first has the advantage
in the next round. You will have to solve 5 puzzles, located in envelope number 3, in order to
move on, if you fail you must try again. If you think you can't handle it, you will be able to
ask a teammate for help against a sports challenge. (You will need to perform 10 knee bends).
Good luck!
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Team:

The student who participated in this test:

1. Seven brothers live in a village without electricity where the children do not have
computers, tablets or phones in their homes.

The first is reading a book, the second is off to take the cow to the field, the third is playing
chess, the fourth is solving a puzzle from an old almanac, the fifth is preparing dinner, and the
sixth is inflating a ball. What does the seventh brother do?

ANSWER:

2. Two fathers and two sons found three treasures in the forest. However, everyone got a
treasure. How was it possible?

ANSWER:

3. In which direction does the bus go?

It's a fairly simple logic problem and fairly common in logic problem books, problems that
kids are used to, but they give kids a lot of trouble.

So which way is the bus going? How did you solve it?

ANSWER:

4. You drive a train. There are 10 people in it, 5 get off at the first station and 2 get on.

How old is the train driver? How did you solve it?
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ANSWER:

5. There are three rooms, choose one in which to survive.
1) a room full of criminals who are ready to kill you.

2) aroom with lions that have not eaten for 5 years.

3) a room with toxic gas that would kill you.

Which room do you choose?

ANSWER:

TEST 4 - THE MYSTERY OF BOOKS

Find and choose one of the books to read and solve the secret code. Only if you have
discovered the 6 correct ones can you move on. Each student will have to find 2 words
according to the given example, after which they leave their place to the next colleague in the
team. The team that finds the 6 words first can move on.

BOOK 1 BOOK 2
A lottery ticket The golden
The lighthouse at the end of the world volcano
Ps R 12 WO CALATOR pal R10  [ws | RUFURI
P22 R6 WS P89 R 15 WS
P 3l R 15 W3 P16 R3 We
P68 RO w7 P 142 R W6
P93 R13 we P170 R 16 w1l
P 116 R 19 W13 P 216 R 21 wo
P 139 R7T w3 i p27s R3 W6
P R: W pP- TR = Tw=
Legend i 0 Legend :
PAGE ROW WORD PAGE ROW WORD
BOOK 3 BOOK 4
THE MYSTERIOUS ISLAND 20000 LEAGUES UNDER THE SEA
P4 R9 [w2 EXPANSIUNI P21 RI3 W7 CATALOT
P30 R 13 WS P63 R18 wiwo |
PS6 RO ws | Ti P82 R 14 w4
P83 R 12 EEK P14 R 14 WO
P 120 R17 E P 138 R13 Wil
P 141 R 17 W10 P 158 R 2l WS
P172 R 21 Wl P 196 R 43 [Ws
= = W= P= R~ W
Legend PAGE ROW | WORD Legend PAGE ROW | WORD
BOOKS BOOK 6
CHILDREN OF CAPTAIN GRANT THE LAND OF FUR
P11 RS W3 OM P 138 R 2% WS ASTRONOM
P36 R 14 W6 P 137 R 28 ki
P61 R7 W P17 R 36 wa
P2 RO w4 Pod R 39 Wl
P01 R 29 w3 P&z R3 W7
P112 R 12 W4 P37 R 22 W7
Thi| P 125 R9 W3 sean Commission. Tl p 14 TR19 W6 1the
Cor h may be made of tk
P= R= W= p= R= W=
Lawmd PAGE ROW | WORD Legend PAGE ROW | WORD 115
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TEST 5 - MATHS + LOGIC

The pirate knows how to mess you up. That's exactly why he prepared a new test for you.
Open envelope number 5, where you will find 3 pictures. Share with two other colleagues and
try to solve the mystery. At the end, place the results correctly in order to find out the secret
code that will allow you to move on to the next test. Good luck!

9+ ®-00 9-9.9-w
@+t =186 [~ IR
- N0 =2lei o N = 2

‘+m+'-v=?? Qoa*;.r*?

TEST 6 - THE RIDDLE

The pirate always liked mysteries. That's why he wrote a lot of riddles. Find the
mysterious bear, which hides part of the pirate's riddles. Draw one and try to solve it. If you
succeeded, leave the place to the next colleague in the team. Solve 3 riddles to move on. Each
student will have to solve one, if you think you don't know, you can ask your colleagues for a
small exchange. (You will need to perform 10 knee bends). Whoever finishes first will have
the advantage in the next round.
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1. Which wheel does not move when a car turns right?

2. What flies when it comes into the world, stands still when
alive and flows when it dies?

3. The more you take out of it, the bigger it gets. What?
4. Only increases, never decreases. What?
5. Who walks and stays still?

6. What is neither in the house nor outside, but is also in the
house and outside?

7. Who flies without flying?
8. Who steps forward and steps back but never walks?

9. Everywhere in the world you find five brothers with the
same name. Who?

10. Before whom should everyone take off his hat?
11. What has four legs but can't walk?

12. It belongs to you, but your friends use it more. What is
it?

13. What only goes forward and never goes back?
14. What must be broken before use?

15. What has words but never speaks?

16. What surrounds the yard, but does not move?

17. Where can you find streets, shops, cities, roads, but not
people?

18. What is full of holes, but still holds water?
19. What travels all over the world, but sits in a corner?

20. What has five fingers but no life?

1. Spare tire

2. Snowflake
3. Pit

4. Age

5. The clock

6. The door and
window

7. Airplane passengers
8. Door

9. Fingers

10.
11.
12.
13.
14.
15.
16.

The barber
Table
Your name
Age

Egg

Book

The fence
17.
18.
19.
20.

On the map
Sponge
Stamp
Glove

the
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

Congratulations!!

You found the pirate's treasure!!!!
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

JULES VERNIE, creatorul viitorului
LECTIE STEM 6

DATA: 13 decembrie 2022

PROFESOR: Mariana Caplea

TIPUL LECTIEI: Lectie STEM 1in cadrul Proiectului QUEST Erasmus
SUBIECT: Inventiile lui Jules Verne pe care le-a prezis Tnainte de vremea lui
NR. DE ELEVI: 20 (grup international)

METODE: aruncarea zarului, gandire creativa, brainstorming, cdutare si potrivire

RESURSE: coli de hartie colorate, markere, telefoane, zar, coduri QR tipdrite, carti cu
imagini, carti de inventii

WEBLIOGRAFIE: https://interestingengineering.com/culture/prophet-or-futurist-7-
technologies-jules-verne-predicted-leagues-ahead-of-his-time;
https://www.byarcadia.org/post/jules-verne-his-impact-on-the-future-and-his-hand-in-
shaping-it

OBIECTIVE GENERALE:

> sa starneasca curiozitatea elevilor fata de opera literara si stiintifica a lui Jules Verne;

» sa dezvolte abilitati de echipa si de vorbire in public intr-un cadru de proiect ca urmare
a nevoii de adaptare la situatii care schimba viata;

» sa ofere studentilor instrumente STEM eficiente pentru cresterea creativitatii lor
dincolo de mediul clasei.

PROBLEME ANTICIPATE:

Elevii s-ar putea simti putin nelinistiti la inceputul activitatii pana cand se obisnuiesc cu noul
mediu de lucru, dar pe masura ce inaintam, ajung sa se amestece si sa colaboreze unii cu altii
pentru a-si indeplini sarcinile.

ACTIVITATEA 1: Incdlzirea - Doar lucruri frumoase..
SCOP: de a crea o atmosfera placuta pentru ca elevii sa se cunoasca intre ei

PROCEDURA: Elevii, asezati in cerc, 1si iau putin timp sd se observe, apoi se prezintd pe
rand si fac schimb de complimente. In acest fel ei ajung sa se familiarizeze unul cu celalalt,
ceea ce creeaza atmosfera pentru activitatile de grup care urmeaza.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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ACTIVITATEA 2: 8 minuni de Jules Verne
SCOP: a afla despre descoperirile lui Jules Verne

PROCEDURA: Profesorul oferi elevilor un zar mare ciptusit cu coduri QR pe toate pirtile .
In grupurile lor, elevii vor descoperi imaginile descoperirilor lui Jules Verne, aruncand zarul o
data pe rand. Toate progresele tehnologice ale lui Jules Verne vor fi enumerate pe tabla pentru
ca toate echipele sa le vada.

*Fiecarei echipe i se atribuie 2 descoperiri.
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ACTIVITATEA 3: Cartea inventiilor (pe baza descrierii inventiei)
SCOP: de a selecta informatii specifice legate de inventiile lui Jules Verne

PROCEDURA: Vor fi 8 foi de carton (cu informatii despre inventiile mentionate anterior)
imprastiate in clasd, pentru ca elevii sa mearga si sa le gaseasca pe cele care se potrivesc cu
imaginile lor (descoperite prin QR-uri). Dupa identificarea acestora (2 per grup), elevii vor
trebui sa completeze informatiile potrivite din Cartea de inventii. La sfarsitul activitatii ei vor
trebui sd puna si sd raspunda la intrebari legate de descoperirile lor.

ACTIVITATEA 4: Fii tu insuti un inventator!|Pe urmele lui Jules Verne...
SCOP: de a determina elevii sa-si exploreze latura creativa utilizand abilitatile STEM

PROCEDURA: Elevii vor primi cartonase cu 2 obiecte pe care vor trebui sd le combine intr-o
singurd inventie, folosindu-si imaginatia. Apoi, ei vor trebui sa-si prezinte ideea

celorlalti studenti, convingandu-i pe ceilalti de utilitatea acesteia, la fel cum a facut Jules
Verne in scrierile sale.

Elevii 1si vor schita inventia pe carton colorat de la profesor.
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ACTIVITATEA 5: Stiai ca?...
SCOP: pentru a-si completa cunostintele despre viata si opera autorului

PROCEDURA: Pentru aceasti sarcini de colaborare, elevii vor trebui si giseasca informatiile
lipsa pentru a finaliza diagrama ,,Stiai ca?” a lui Jules Verne, prin desfacerea straturilor unui
cadou pe rand, acordand atentie si indiciilor date pe spatele ambalajului.

STEM LESSON 6

DATE: 13™ December 2022

TEACHER: Mariana Caplea

TYPE OF LESSON: STEM Lesson within QUEST Erasmus Project
TOPIC: Jules Verne’s inventions that he predicted ahead of his time

NO. OF STUDENTS: 20 (international group)

METHODS: dice rolling, creative thinking, brainstorming, search and match

RESOURCES: coloured sheets of paper, markers, phones, dice, QR codes printed out, picture
cards, invention books

WEBLIOGRAPHY: https://interestingengineering.com/culture/prophet-or-futurist-7-
technologies-jules-verne-predicted-leagues-ahead-of-his-time;
https://www.byarcadia.org/post/jules-verne-his-impact-on-the-future-and-his-hand-in-
shaping-it

GENERAL AIMS:
-to stir students’ curiosity about Jules Verne’s literary and scientific work;

-to develop team and public speaking skills in a project setting as a result of the need to adapt
to life-changing situations;

-to give students effective STEM tools for increasing their creativity beyond classroom.
ANTICIPATED PROBLEMS:

Students might feel a little uneasy at the beginning of the activity until they get used to the
new working environment, but as we go along, they get to mingle and collaborate with one
another in completing their tasks.
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ACTIVITY 1: Warm-up| What a nice thing to say!

AIM: to create an enjoyable atmosphere while getting students to know each other

PROCEDURE: Students, seated in a circle, take a little time to look around at one another ,
then take turns introducing themselves and exchanging compliments. In this way they get to
familiarize with each other, which sets the atmosphere for the group activities to come.

ACTIVITY 2: 8 Marvels by Jules Verne

AIM: to learn about Jules Verne’s discoveries

PROCEDURE: Teacher provides the students with a big dice padded with QR codes on all its
sides. In their groups, the students will discover the pictures of Jules Verne’s discoveries by
rolling the dice once at a time. All the technological advances by Jules Verne will be listed
down on the board for every team to see.

*Each team is assigned 2 discoveries.

ACTIVITY 3: Invention Book(based on Invention Description)

AIM: to select specific information connected with Jules Verne’s inventions

PROCEDURE: There will be 8 sheets of cardboard (with information about the inventions
previously mentioned) spread around the classroom for the students to go around and find the
ones matching their pictures(discovered through QRs). After identifying them( 2 per group),
students will have to fill out the suitable information in the Invention Book. At the end of the
activity they will have to ask and answer questions connected with their discoveries.

Cardboard used:
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ACTIVITY 4: Be an inventor yourself!|Following into Jules Verne's footsteps...

[P
AIM: to get students exploring their creative side by making —
use of STEM skills

PROCEDURE: Ss will be given cards with 2 objects that they
will have to combine into a single invention, by using their
imagination. Then they will have to pitch their idea to the rest
of the students, convincing those of its utility, similarly to how
Jules Verne did in his writings.

Students will draft their invention onto coloured cardboard
from the teacher.

ACTIVITY 5: Did you know?..

AIM: to round off Ss’ knowledge about the author’s life and
work

PROCEDURE: For this collaborative task, Ss will have to find the missing information in
order to complete Jules Verne’s “Did you know?” chart, by unwrapping the layers of a gift
one at a time while also paying attention to the clues given on the back of the packaging.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

AGRUPAMENTO DEESCOLAS ANTONIO ALVES AMORIM
LOUROSA PORTUGAL
STEM ACTIVITIES

LESSON'S PLANS

TEACHERS
CEU GONCALVES
ANTONIA CUNHA
SANDRA GONCALVES
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STEM LESSON 7
DATE:8 May 2023

Class type: Practical class with demonstration

Topic: Water electrolysis

Number of Students: 28 students from 6 nationalities

Method: Demonstration of the water electrolysis experiment for students to try.
Resources: Voltameter; Spatula; Water; connection cables, Power supply
(battery) and Sodium bicarbonate.

BIBLIOGRAPHY:
(26) Eletrodlise da dgua — YouTube

Objectives:

The objectives of water electrolysis are to decompose water into its basic components,
hydrogen and oxygen, through the application of an electric current.

ACTIVITY 1: Demonstration of the experience by students from the host school. The
students will carry out the experiment themselves and present a video of the preparation of the
experiment they carried out.

Experimental Procedure:
1.Install the electrical circuit, using the voltmeter, the power supply and the connection wires;

2.Add water to the voltmeter, ensuring that the test tubes are inverted, sealed and completely
filled with water;

3. Add a spatula of baking soda to the water, stirring until dissolved;
4. Turn on the electrical circuit and wait, observing what will happen over time.

https://youtu.be/Go3j A2-jzk

Preparation:

Material and reagents:

- Voltameter, Spatula, Water, Connecting wires, Power supply (battery), Baking soda
In 2 groups the students answer to a QR code about water electrolysis.

Video of preparation of the experience made by the students

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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ACTIVITY 2: solving a questionnaire in Google forms

Procedure: The activity and learning will be evaluated through responses to the questionnaire
and communication between students.

Questionnaire — Electrolysis of water

Hydrogen is a clean fuel with a high calorific value and water is the only product of
combustion. The electrolysis of water is a relatively simple process for the production of
hydrogen. In the electrolysis of water, the gases hydrogen and oxygen are obtained by the
application of electric current that promotes the dissociation of the water molecule through
oxidation-reduction reactions.

1- Select the option that correctly completes the next sentence.
"An electrolysis is a reaction in which ....

(A) ... a substance reacts by giving rise to two or more substances, by the action of
electricity."

(B) ... two substances govern by giving rise to a substance, by the action of electricity."
(C) ... a substance reacts by giving rise to two or more substances by the action of heat."

2- Look at the image and answer the questions:

\
]
X7

2.1. Select the correct option.

"This chemical reaction happened....

(A) ... by the action of heat." (C) ... by the action of electric current."
(B) ... by mechanical action." (D) ... by joining substances."

2.2. In which of the test tubes is hydrogen produced?

2.3. In which of the test tubes is oxygen produced?

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

Challenge:

1- Imagine that you only had liquid hydrogen as fuel. How would you use it to raise your
balloon?

2- In your opinion, what is the fuel that you consider most advantageous for our planet? Why?

Inquisitiveness:

Also in rockets that use liquid dihydrogen as fuel a
combustion reaction occurs. The reaction with the
dioxygen is explosive, which allows obtaining the
energy for the launch of the rocket. In this non-
polluting reaction, water vapour, H20, is formed.

Hydrogen + oxygen = water
2H; )+ 02 (g) > 2H0(g)
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

STEM LESSON 7

DATA:8 maio 2023
Tipo de aula: Aula pratica com demonstra¢do

Topico: Eletrolise da dgua

N° de Estudantes: 28 estudantes das 6 nacionalidades

Método: Demonstragdo da experiéncia da eletrélise da dgua par a seguir os alunos experimentarem.
Recursos: Voltdmetro; Espdtula; Agua; cabos de ligacio, Fonte de alimentagio

(bateria) e Bicarbonato de sddio.

BIBLIOGRAPHY:

(26) Eletrolise da dgua — YouTube

Objetivos Gerais:

O objetivo principal da experi€ncia da eletrdlise da dgua é decompor a dgua nos seus constituintes,
hidrogénio e oxigénio, através da ligacdo a corrente elétrica.

Atividade 1: Demonstragdo da experiéncia pelos alunos da escola de acolhimento. Os alunos
realizardo, eles proprios a experi€ncia e apresentardo um video de preparacdo da experiéncia realizada
pelos mesmos.

Procedimento Experimental:

1- Instalar o circuito elétrico, utilizando o voltimetro, a fonte de alimentacio e os fios de ligacdo;

2- Adicionar dgua ao voltimetro, garantindo que os tubos de ensaio estejam invertidos,
vedados e completamente cheios de dgua;

3- Adicionar uma espdtula de bicarbonato de s6dio a dgua, mexendo até dissolver;

4- Ligar o circuito elétrico e aguardar, observando o que vai aconter ao longo do
tempo.https://youtu.be/Go3j A2-jzk
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ACTIVIDADE 2: resolugdo de um questiondrio no Google forms

Procedimento: A atividade e as aprendizagens serdo avaliadas através das respostas ao
questiondrio e da comunicacio entre os alunos.

Questionario — Eletrolise da agua

Introducao

O hidrogénio € um combustivel limpo com um elevado poder calorifico e a d4gua é o Unico produto da
combustdo. A eletrdlise da dgua é um processo relativamente simples de realizar para a obtencao de
hidrogénio. Na eletrdlise da dgua, os gases: hidrogénio e oxigénio s@o obtidos pela ligacdo a corrente
elétrica, promovendo a dissociagdo da molécula de dgua através de reagdes de oxidagdo-redugdo.

1- Selecione a opcao que completa corretamente a frase seguinte.

“A eletrolise ¢ uma reagdo em que...

'

(A) ... uma substancia reage dando origem a duas ou mais substancias, por acdo da eletricidade.’

(B) ...duas substancias dissociam-se dando origem a uma substancia, por acdo da eletricidade."

(C) ... uma substancia reage dando origem a duas ou mais substancias por acdo do
calor."

. N - 1 2
2- Observa a imagem e responde as questdes:

£
_/

X

¢
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2.1. Selecione a opc¢do correta.
"Esta reagdo quimica aconteceu...

(A) ... por agdo do calor." (C) ...por acdo da corrente elétrica.”

(B) ... por agdo mecanica." (D) ... juntando substancias."

2.2. Em qual dos tubos de ensaio é produzido hidrogénio?
2.3. Em qual dos tubos de ensaio é produzido oxigénio?
Desafio:

1- Imagine que s6 tinha hidrogénio liquido como combustivel. Como o usaria para levantar o seu

baldo?
2- Imagine que s6 tinha hidrogénio liquido como combustivel. Como o usaria para levantar o seu
baldo?
Curiosidade:

Também nos foguetdes que utilizam dihidrog ambém nos
foguetdes que utilizam dihidrogénio liquido como
combustivel ocorre uma reagdo de combustdo. A reagdo com
o dioxigénio é explosiva, o que permite obter a energia para o
lancamento do foguetdo. Nesta rea¢do ndo poluente forma-se
vapor de dgua, H,O. combustao.

Hidrogénio + oxigénio—> dgua

2H (1) + 02(g) > 2H0 (g)
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STEM LESSON 8
DATE:8 May 2023

Type of class: Exposition of content and practical mathematics class.

Topic: Conversion of Units of Measurement between the Imperial System and the
International System

Number of Students: 28 students of 6 nationalities.

Method: Expose the content to students through a presentation on the Genially platform,
explaining the conversion between the International System (SI) Units of Measurement and
the Imperial System Units

International Sistem (IS)

his Sistem s used in most countries

Metric system Length:
Milimeter Centimeter | KM; hm; dam; m, dm; cm; mm
Length Meter Kilometer :
Mass:
Milligram Gram
posnis Kilogram mg; cg; dc; g, dag; hg; kg
Capacity Liter Capacity:

Kl; hi; dal; |; dl; cl; ml

Resources: Presentation with explanation in English was prepared in the Genially format

https://view.genially.com/643f0a4c42d43d001 1d4eSba/learning-experience-didactic-unit-
matherasmusprojectquest

Bibliography: https://www.youtube.com/watch?v=AVC-426M6V0&t=15s

General Objectives:
Understand that there are different units to measure and we can convert one unit to another.

ACTIVITY 1: Demonstration of the two Unit Systems in which students in groups will
practice with some examples.
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ACTIVITY 2: Answer to a questionnaire carried out in the school space, in which students
will take the necessary measurements to calculate areas, perimeters, etc...

PROCEDURE:

Assessment through the responses of each group and communication with students from the
Reception School who were prepared to help with the correction.

Attachment:
Length Area
Metric US or Imperial Metric US or Imperial
1 millimeter [mye ] —_— 039 Lsgomicm 1 P el 1550 in
' 2l Q¢ 2 ——p 35 Z
1 centi f | - 19497
a hal 0f) rr b A =
1 00 -4 109 v
50 b [ 1 1 hs — 561 miled
1 lom km)] |1000 m *=* 06214 milk

US or Imperial Metric
US or Imperial Metric
S or Imper 3 2 ot | e 4516 o
1 inch [in - 254 cn
1 sqfact [t 144 e )929 ™
1 toce [tt] 12 in - 18 n
' 1 sy = Q it oy 836 -
wd | f — V144 m .
l el { A t acre 4345 vd - ane -
1 mile 1760 vd -t 33 by 1 Be {imile 20 3cres . "W 3 55 krrd
1 it nautical mul 025.4 yd | =9 A52 &
Mass Volume/Capacity
Metric US or Imperial Metric US Meoasure  Tmperial
L miligram [ma] = | 0,0154 grain % - 0410
i gram [g] 1.000 mg | ™% | 0,0353 oz - g
nete -9 1
1 kilogram Tkg] 1.000 g - 2,2046 b Rew.Up ! il
— 7598 pt
1 tonne [t] 1.000 kg | ™= | 1,1023 short ton
1 tonne [t) 1.000 kg | ™ | 0,9842 long ton
US Measure Imperial Metric
] - 2
US or Tmperial Metric ! cu foor [7) - oo
1 ounce [oz] 437,5 grain | ™% (28,35 ¢ P 1.5enE L A -
1 pound [Ik] 160 =%  0,4536 ky ot () A / - 04
1 stone 14 15 =+ 6,3503 kg 199 731 in?) | 0.832 - o

)ean Commission. This
1 may be made of the |
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

Evaluation

Group

Activity 1:

You must go outside and look for the Lemon tree patch. Measure the sides and calculate:

a) The drea of that space in ft*.

b) The perimeter in feet (ft).

Help

1m?---10,76 ft2

1m — —3,28 ft

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
Commission cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
Activity 2:
Go to the library and weight that is on the table.

Calculate the weight of the book in pounds (Ib).

Help
1kg — 1000g

1lb—0,4536Kg

Activity 3:
In front of the door of buiding number three, we have a drinking fountain.

Take measures and calculate the maximum capacity of water in liters (1) and
in gallons it can contain.

Help

1lem?® — 0,001dm?
1dm3—11

1gallon ® 4,551

10,76 ft2

1m ——3,28 ft

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

Activity 4:
Celsius to Fahrenheit: (°C x j )+ 32 =°F
Fahrenheit to Celsius: (°F — 32) x & = °C

In your phone, you can see the temperature in °C.

Convert this temperature in °F.

Congratulations!

You finished the Activity.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
Commission cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

STEM LESSON 8
DATA:8 maio 2023

Tipo de aula : Exposicao do contetido e aula pratica de matematica.

Topico: Conversao de Unidades de Medida entre o Sistema Imperial e o Sisteama Internacional
N° de Estudantes: 28 estudantes de 6 nacionalidades.
Método: Expor os contetidos aos alunos através de uma apresentaciao da plataforma Genially,

explicando a conversao entre as Unidades de Medida do Sistema Internacional (SI) e as

Unidades do Sistema Imperial

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
Commission cannot be held responsible for any use, which may be made of the information contained therein
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Imperial Sistem
US Standard Unit Used in USA and United Kingdom and other countries of the Commonwealth

Length | Inch Foot vard mile | Length: Injft; ya; mi...

Mass: |b ( pound); oz (ounce); st(stone)...

Capacity: Pint; Gallon...

Measurement dystems —-—

International Sistem (IS)
This Sistem is used in most countries

Metric system Length:
Length | Millimeter Centimeter Km; hm; dam; m, dm; cm; mm
ng Meter. Kilometer
Mass:
Milligram Gram
i Kilogram mg; cg; dc; g, dag; hg; kg
Capacity tter | Capacity:

Kl; hi; dal; [; di; cl; ml

Recursos: Apresentacdo com a explicagdo em Inglés foi preparada na palatforma Genially

https://view.genially.com/643f0a4c42d43d001 1d4eSba/learning-experience-didactic-unit-
matherasmusprojectquest

Bibliografia: https://www.youtube.com/watch?v=AVC-426M6VO0&t=15s

Objetivos Gerais:

Compreender que existem unidades diferentes para medir e podemos converter umas unidades nas
outras.

ATIVIDADE 1: Demonstragdo dos dois Sistemas de Unidades em que os alunos em grupo
praticardo com alguns exemplos.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
Commission cannot be held responsible for any use, which may be made of the information contained therein

137



https://view.genially.com/643f0a4c42d43d0011d4e5ba/learning-experience-didactic-unit-matherasmusprojectquest
https://view.genially.com/643f0a4c42d43d0011d4e5ba/learning-experience-didactic-unit-matherasmusprojectquest
https://www.youtube.com/watch?v=AVC-426M6V0&t=15s

a \u‘o"’, * -
p AL
H §EL N Erasmus+
"'q . b "'lll“
LS

2022-1-RO01-KA220-SCH-000088614

ATIVIDADE 2: Resposta a um questiondrio realizado no espago escolar, em que os alunos fardo as
medicGes necessarias para calculo de areas, perimetros, etc...

PROCEDIMENTO:

Avaliacao através das respostas de cada grupo e da comunicag@o com os alunos da Escola de

Acolhimento que estavam preparados para ajudar na correcao.

Avaliacao

Grupo

Atividade 1:
Deve sair para o exterior e procurar o canteiro de limoeiros.
Meca os lados e calcule:

, . . . . P Z 2 2
a) a drea desse canteiro, indicando a medida da drea em pés” (ft°)

Ajuda:

1m2.-10,76 ft2

1m ——3,28 ft

b) O perimetro em pés (ft).

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
Commission cannot be held responsible for any use, which may be made of the information contained therein
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Atividade 2:
V4 até a biblioteca e pese o que estd em cima da mesa

Calcule o peso do livro em libras (Ib).

2 g
7 - Erasmus+

-
&>

Ajuda

1kg — 1000g

11b—0,4536Kg

Atividade 3:

Em frente a porta do pavilhao trés, temos um bebedouro.

Tome medidas e calcule a capacidade méxima de dgua em litros (1) e em galdes que o

bebedouro pode conter.

Ajuda
1em? — 0,001dm?
1dm®—11

1gallon ~ 4,551

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
Commission cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

oF

Atividade 4:
Celsius to Fahrenheit: (°C x j ) + 32
(°F — 32) x = = °C

Fahrenheit to Celsius: o

No seu telemovel, pode ver a temperatura em °C.

Converta esta temperatura em °F.

Parabéns!

Terminou a atividade com sucesso.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
Commission cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

STEM LESSON 9
Date:11 May 2023

Class type: Expository and Experimentation

Topic: Properties of air.

Number of Students: 28 students of 6 nationalities

Method: Demonstration and explanation of the properties of air

Resources: PowerPoint presentation prepared by Portuguese students who explain this
subject to the other students.

BIBLIOGRAPHY:
https://youtu.be/ABsVP41-EeY

GENERAL OBJECTIVES:
* Understand the properties of air at different temperatures.
* Understand why a pilot must heat the air inside a balloon.
* Understand how a balloon descends again.
Activity: “Let’s make a balloon goes up”
Students should heat the air inside the bag and then release the bag, checking if it rises.
Material:
v’ Plastic bag;

v’ Hairdryer.

Experimental procedure:

v’ Try tightening the bag entrance with 2 small knots;

v Hold the plastic bag over a hair dryer. Turn on the device and wait a minute until it
warms up before filling the bag with air;

v" When it starts pulling, release it. The hot air inside will make it float.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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Attention: You must turn off the hair dryer before letting go of the balloon.

Maths Class: Isometries and Biodiversity

Objective:
e Use the isometries that we learn in Math into the real life. In his case, we will create a
Digital painting, like in the tiles.

15 ~ Isometries | . 5
Isometries are tnnsformations in- Re fl e Ct' o n

geometry that preserve the shape and .

size of an object. ; ,,
A refiection is a type of sometry
Isometrlés can be of different t types in which a figure i reflected
$ reﬂ“ﬂons. acroas a line or plane, resulting In .
. W/ Y a minor image of the odiginal

- fouﬂonsl N ’ " - Ngu!PJ i '-"/'7 :
- translations; - 5 == Sy -
X gllde reﬂectldns. \\ W [" a 7T '\"\A'u "eed‘?t. have an Image and 2 ‘-,_\ ',.'

| \ line of refloction ¢

,Each type of isometry has its own set of
roperties and rules that govern how: It

,transforms an object.

Rotation Translation

Atranslotion 1s a type of iIsametry that moves an oblect a certain
SLance ¥ By MecuoOr
Rowations are a type ¢ tflsometry in which a Nigure e t ymed or rotated distance in 8 certain J ection

aound a fixed point called the center of rotation, without changing
25 slre p._’,L Specifically, a transtation moves every paint of an abject by the same
We need to now the center of rotition and the angie distance and in the same direction

Far example, If you transiate = triangle 3 units to the right, every paint

of the triangle will be moved 3 units ta the right

In & wranslaton we must deline a vector ( direction and ||"|v,’{¥||

Glide Reflection AR

A A A

St | v W
¢ V V V
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Some notes To help the students With Geogebra

¢ You must choose image and import your image;

A PR W - 5| oy | RS
oMl Do (o L N o
-n
" ] Lo
> o
ABC Toxt
[ IR /
o« | Button
/% Check B
=1 Input Box

e With your image you choose the isometry that you want;

R lled L7 Pl @D & .' LR
-+ - "»v‘ >
- x Rallsct Object in Line

.-' Reflect Object in Point

.' Refiect Object in Circle

': « Rotate around Paoint
.

o7 Transiate by Vector

- ° Entarge from Point

e You can clear the gridline and change the background colour;

NIE=: Pl T Y

Click here and choose "Background

colour
This project has be .. ..., ..__..._.,andthe
Commission cannot be held responsible for any use, which may be made of the information contained therein
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e When your composition is done, you must use this tool from the computer ;

e Save the image with your name on the desktop of the computer.

Congratulations!

You finished the Activity.

Example of a panel with rotations:

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
Commission cannot be held responsible for any use, which may be made of the information contained therein
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

STEM LESSON 9
Data:11 maio 2023

Tipo de aula: Expositiva e Experimentacao

Topico: Propriedades do ar.

N° de Alunos: 28 alunos de 6 nacionalidades

Método: Demonstragao e explicacao das propriedades do ar

Recursos: Apresentagdo em PowerPoint elaborado pelos alunos portugueses que explicam esta matéria
aos restantes alunos.

BIBLIOGRAPHY:

https://youtu.be/ABsVP41-EeY

OBJETIVOS GERALIS:

e Compreender as propriedades do ar sob diferentes temperaturas.
e Compreender porque € que um piloto deve aquecer o ar dentro de um balao.

e Compreender como um baldo volta a descer.
Atividade:

Vamos fazer subir um balio...

Procedimento Experimental:

Os alunos deverdo aquecer o ar dentro do saco e depois soltd-lo, verificando se o baldo sobe.
Material:

v" Saco de plastico leve.
v" Secador de cabelo

Procedimento Experimental:

e Experimente apertar a entrada do saco com 2 pequenos nés; segure o saco de
pléstico sobre um secador de cabelo.

e Ligue o secador de cabelo e aguarde um minuto até que aquega o ar antes de .
encher o saco com ar quente; ‘

e Quando comecar a puxar, solte o saco. O ar quente dentro dele fard com que
flutue.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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Atencio: E necessario desligar o secador de cabelo antes de soltar o baldo.

Apds a demonstracdo, todos os alunos fardo a mesma experiéncia e explicardo aos restantes alunos o
que acontece e porque € que acontece.

Data:11 maio 2023
Tipo de aula: Exposicio do contetido Isometrias e aula pratica de matematica.

Topico: Isometrias

N° de alunos : 28 alunos de 6 nacionalidades

Método: Exposicao do contetido através de uma apresentacao dindmica — Nearpod,
explicando:

v" O que é uma isometria;

v' Apresentar exemplos praticos dos diferentes tipos de isometrias.

v Referir a aplicagéo pritica deste contetido em vérios contextos do nosso quotidiano.

Recursos: A apresentacdo com a explicagdo e exemplos foi preparada na plataforma
Nearpod

https://np1.nearpod.com/sharePresentation.php?code=353b7d8da604fe1a243befe564b1bfd5-
1&oc=user-created&utm_source=link

BIBLIOGRAFIA: Manual de Matematica do 8°ano — Matematica em A¢do da Raiz Editora

Objetivos Gerais:

v" Utilizar os conceitos matematicos noutros contextos, como a arte;
v" Perceber que os conceitos mateméticos se aplicam a situagdes do quotidiano
Atividade: Aprender a utilizar a APP Geogebra;

Algumas notas para ajudar na utilizacao da APP Geogebra

Devem escolher uma imagem das fotos que foram tirando no nosso pais;

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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e Com a imagem escolhida, escolher a isometria que pretendem utilizar;
R|eA 7 PO L[N]= ¢
+ =V X Raflsct Object in Line
,*" Rsflect Object in Point
\2_ Refiect Object in Circle
': « Rotate around Point
.;' Translate by Vector
o Enfarge from Point
e Podem e devem retirar o quadriculado e se pretenderem podem alterar a cor do fundo
. #HacC P&
Click here and choose "Background .o
colour e Quando a vossa composicio
com isometrias estiver
completa podem recortar um painel com a ferramenta indicada abaixo;
[ ]

Gravar o ficheiro obtido no ambiente de trabalho do vosso computador.

Exemplo de um painel criado com uma foto de uma planta do Parque Ornitolégico de Lourosa.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

BOSTANCI ATATURK ORTA OKULU
ISTANBUL TURKIYE

STEM ACTIVITIES

LESSON'S PLANS

TEACHERS
DERYA ALP
SIBEL GEZER
SEVDA UYANIK
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

STEM LESSON 10

TEACHER DERYA ALP

THE MOON SURFACE AND MAKING THE MOON CRATER

OBJECTIVES

1. Understanding the Moon ‘s surface structure (dark and bright parts)

2. Understanding how the craters are formed on the surfaces of planets and their satellites,
3. Understanding, why the craters are in different shapes.

PREPARATION

Do you like tales?

The Moon has always been an inspiration for poems,books and tales.

Have you ever heard tale about the moon?

Let’s watch a tale about moon.Rabbit in the Moon.(The Legend Of The Moon Rabbit
youtube video is going to be watched)

After watching the video, shapes on the moon pages are given. The students are going to be
asked to choose a shape.They are going to be asked to create the shape they chose, with their
body. The group that finishes in the shortest time and most similer figure is selected as the
winner.

MATERIALS

The Moon Maps Shapes on the moon pages , Table, Strafor, Flour, Cocoa, 1 strainer, Cake
sprinkles (decorations), 1 spoon, Stones (different size), moon map

RESOURCES
https://youtu.be/hM1XKhO5SKkU (The Legend Of The Moon Rabbit youtube video )

nationalgeographic.com (Why Do People See Faces in The Moon)
NASA/Goddard Space Flight Center (How were the Moon's Craters & Maria Formed?
What are Craters - More Grades K-5 Science on the Learning Videos Channel

https://www.ipl.nasa.eov/edu/learn/project/make-amoon-crater/tiibitak

seterra craters:map quiz game geoguessr.com

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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OUTLINE

The moon has always been the subject of belief, literature and science. Jules Verne, is one of
the writers, who mentioned the moon in his books. “From The Earth To The Moon” is one of
these books, in this book he also mentions some writers like Edgar Alan Poe, Jean Boudain
who wrote stories about the Moon.

Jules Verne gives scientific informations about the Moon. He mentiones how Galileo
observed the moon and discovered the Moon mountains. Galieo was the first scientest who
observed the Moon with a telescope. He noticed mountains and plains on the moon surface.
He drew them on his notebook.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
Commission cannot be held responsible for any use, which may be made of the information contained therein
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Galileo’s The Moon observing draws

The dark part of the Moon’s surface are the plains. They’re called Mare(maria) It considered
as sea.

The bright parts of the Moon’s surface are the highlands. They are called Terrea.

maria

(dark
because
of

volcanic
activity)

terrae

There is a dust cloud around the Moon. It’s made by comets. 5 tons of comet particles hit the
surface of the Moon in 24 hours.

The Moon solid is called regolith.

The Moon surface has craters. Crates formed by asteroid and comet impact. Did you know on
the surface of the moon there are tousands of craters?

Developed artificial intelligence that can count the craters on the Moon’s surface.It counted
more than a hundred tousand craters.

e (How were the the Moon’s Craters& Maria Formed video watches)
“More Grades K-5 Science on the Learning Videos Channel”.
Let’s make our own craters!

(https://www.jpl.nasa.gov/edu/learn/project/make-amoon-crater

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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An asteroid or meteor has more chance to hit Earth, because the Earth is a lot bigger
than the Moon, so it gives a lot area a meteorit to hit! (You can put 49 moon inside to earth
)But we know only about 188 crater on earth! We can see many tousands of crater on the
moon. Why is that? We have 3 reasons; There is no erosion on the moon. Because it has no
atmosphere. That means it has no wind, it has no weather, and it certainly has no plant.So

marks on the moon’s surface can’t remove on its surface once they are made.
Astronauts footsteps who once walked on the Moon are still there today,

The second thing is something called tectonics. Tectonics are processes that causes
our planet’s surface to form new rocks, get rid of old rocks.

The third thing is volcanism. Vocanism is the eruption of malten rock from inside the earth to
the surface.Volcanic flows can cover up impact craters.

When you look at the Moon on a clear night, you can see pits on the Moon's surface.
These pits are called craters. Craters are formed when rocks or comets collide with the Moon.
As a result of this impact, minerals, rock fragments and dust in the structure of the Moon's
crust are scattered on the surface of the Moon. Thus, patterns called crater lines appear that
radiate outward as lines from the center of the collision.

ACTIVITIES
First of all, let's fill the cake mold with flour to form the base of our moon crust.

Next, spread the cake sprinkles on the flour to represent the rocks and minerals found under
the Moon's surface.

Finally, with the help of a strainer, completely cover the table with cocoa to represent the
surface of the Moon.

Now get the stone in our hands. This stone represents the pieces of rock that crashed into the
Moon's surface (in other words and asteroid). Drop the stone from a reasonable height to a
selected point in the cake mold.

When we first drop the stone into the table a hole is formed on the surface. This pit is called a
crater. There are also cake decorations and flour around the pit. When we look at the cake
decorations, we see various minerals and rock fragments scattered from the Moon crust as a
result of this impact. When we look at the flours, we see the crater lines spread out in lines.

Rock fragments may not always hit the Moon's surface perpendicularly. Now, take the stone
again and throw it into the cake mold at a certain angle, not vertically. As you can see, a
different collision pattern emerged this time. There are no crater lines on the side where the
rock approaches the Moon, but there are lines on the side where it collides and moves away.
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That's how scientists can explain the angles at which pieces of rock hit the Moon's surface by
looking at the patterns of the crater lines.

ACTIVITY 2
MAKING THE MOON CRATER

=

Table 4 Piece Strafor Flour

Cacao Powder Sprinkles Different Sized and Shaped Stones as meteorite

Cover the corners of the table with strafor. A pool is created. A plastic bag is placed
inside the pool. Then put flour into the pool. Spread it over the surface. After spreading
sprinkles onto its surface. Finally spread cacao powder to surface. The moon’s surface is
ready now. Divide the students into a number of groups and give them a part on the surface.

Each group throws stones to their part of the surface. Students make incline and verticle
throwings

They observe the shape of craters and notice difference of craters.

» Try dropping the same ball from a different height. What does the resulting crater look
like?

» Try dropping balls of different sizes from the same height, and examine the resulting
craters.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

The Moon Maps

MOON FEATURES YOU CAN SEE FROM EARTH

EVALUATION

After the moon crater activity

The moon map is given to the students. Let them to check the map, find craters locations and
names. Craters and Mares map quiz link (seterra craters:map quiz game geoguessr.com) 1s
sent to the students phone. Students are asked to mark the craters and mares in the online
game. Each student gets a screenshot of the score they got at the end of the game. The student

with the highest score in the shortest time will be the winner..
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

THE MOON CRATER MAP
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
STEM LESSON 10
THE MOON YUZEY VE AY KRATERINI OLUSTURMAK

HEDEFLER

- Ay'in ylizey yapisini anlamak (karanlik ve parlak kisimlar)

- Gezegenlerin ve uydularinin yiizeylerinde kraterlerin nasil olustugunu anlamak,
- Kraterlerin neden farkl: sekillerde oldugunu anlamak.

HAZIRLIK

Masallar1 sever misin?

Ay her zaman siirlere, kitaplara ve masallara ilham kaynagi olmustur. Hi¢ ay hakkinda masal
duydun mu?

Ay ile ilgili bir masal izleyelim. Aydaki Tavsan.(Ay Tavsani Efsanesi youtube videosu
izlenecektir)

Videoyu izledikten sonra ay sayfalarinda sekiller verilmistir. Ogrencilerden bir sekil segmeleri
istenecektir. Sectikleri sekli viicutlariyla olusturmalar1 istenecektir. Yarigsmay1 en kisa siirede
ve en ¢ok benzer rakamda bitiren grup kazanan olarak segilir.

MALZEMELER

Ay Haritalart Ay sayfalarindaki sekiller, Masa, Strafor, Un, Kakao, 1 adet Siizgeg, Pasta
siisleri (stislemeler), 1 kasik, Taglar (farkli boyutta), Ay haritas1

KAYNAKLAR https://yvoutu.be/hM 1 XKh05KkU

(Ay Tavsan1 Efsanesi youtube video ) Nationalgeographic.com (Insanlar Neden Ay'da Yiizler
Goriirler) NASA/Goddard Uzay Ugus Merkezi (Ay'in Kraterleri ve Maria Nasil Olustu?
Kraterler Nedir -Diger Siniflar K-5 Bilim Ogrenme Videolar1 Kanalinda

https://www.jpl.nasa.gov/edu/learn/project/make

-ay-krateri/tlibitak seterra kraterleri:harita bilgi yarismasi oyunu geoguessr.com
ANLATIM

Ay her zaman inancin, edebiyatin ve bilimin konusu olmustur. Jules Verne de kitaplarinda
aydan soz eden yazarlardan biridir. “Diinyadan Aya” da bu kitaplardan biri, bu kitapta ayrica
Edgar Alan Poe, Jean Boudain gibi Ay ile ilgili oykiiler yazan yazarlardan da bahsediyor.
Jules Verne Ay hakkinda bilimsel bilgiler veriyor. Galileo'nun ay1 nasil gézlemledigini ve Ay
daglarii nasil kesfettigini anlatiyor. Galieo, Ay" teleskopla gézlemleyen ilk bilim adamiydi.
Ay yiizeyindeki daglar1 ve ovalar fark etti. Bunlar defterine ¢izdi.
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Galileo'nun Ay gozlemi cizimleri
Ay yiizeyinin karanlik kismi ovalardir. Mare(maria) denir. Deniz sayilir.
Ay yiizeyinin parlak kisimlari yaylalardir. Onlara Terrea denir.

Ay'in ¢evresinde toz bulutu var. Kuyruklu yildizlar tarafindan yapilmistir. Ay yiizeyine 24
saatte 5 ton kuyruklu yildiz pargacigi ¢arpti.

Ay katisina regolit denir.

Ay ylizeyinde kraterler bulunmaktadir. Asteroit ve kuyruklu yildiz carpmasiyla olusan
kasalar. Ayin yiizeyinde binlerce krater oldugunu biliyor muydunuz?

Ay yiizeyindeki kraterleri sayabilen yapay zeka gelistirildi. Yiiz binden fazla krater sayildi.
(Ay'in Kraterleri ve Maria Olusumu video saatleri nasildi)
“Ogrenim Videolar1 Kanalinda Daha Fazla K-5 Bilim Sinifi”.

Kendi kraterlerimizi yapalim! (https://www.jpl.nasa.gov/edu/learn/project/make-amoon-crater

Bir asteroit veya meteorun Diinya'ya ¢carpma sansi daha yiiksektir, ¢iinkii Diinya Ay'dan ¢ok
daha biiyiiktlir, bu nedenle bir meteorun ¢arpmasi i¢in ¢ok fazla alan saglar! (Dilinyanin igine
49 ay koyabilirsiniz) Ama biz diinyada sadece 188 krater biliyoruz! Ay'da binlerce krater
gorebiliriz. Nedenmis? 3 nedenimiz var; Ay'da erozyon yoktur. Ciinkii atmosferi yok. Bu,
riizgarin olmadigi, hava kosullarinin olmadigr ve kesinlikle bitki bulunmadig1 anlamina gelir.
Bu nedenle, Ay'in yiizeyindeki izler bir kez olustuktan sonra silinemez. Bir zamanlar Ay'da
yiiriiyen astronotlarin ayak izleri bugiin hala orada.

Ikinci sey ise tektonik denilen seydir. Tektonik, gezegenimizin yiizeyinin yeni kayalar
olusturmasina, eski kayalardan kurtulmasina neden olan siire¢lerdir.

Uciincii sey volkanizmadir. Vokanizma, malt kayalarmin yerin iginden yiizeye dogru
ptskiirmesidir. Volkanik akislar carpma kraterlerini ortebilir.

Acik bir gecede Ay'a baktiginizda Ay'in yilizeyindeki ¢ukurlar1 gorebilirsiniz. Bu ¢ukurlara
krater ad1 verilmektedir.

Kraterler kayalarin veya kuyruklu yildizlarin Ay'a ¢arpmasiyla olusur. Bu ¢arpma sonucu Ay
kabugunun yapisindaki mineraller, kaya parcalar1 ve tozlar yeryiiziine sagilir.
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Ay'm ylizeyi. Boylece carpismanin merkezinden disariya dogru yayilan krater ¢izgileri adi
verilen desenler ortaya ¢ikiyor.

AKTIVITELER
Oncelikle kek kalibimizin i¢ini ay kabugumuzun tabanini olusturacak sekilde unla dolduralim.

Daha sonra, Ay ylizeyinin altinda bulunan kayalar1 ve mineralleri temsil etmek i¢in kek
parcaciklarini unun iizerine yayn.

Son olarak bir siizge¢ yardimiyla Ay'in ylizeyini temsil edecek sekilde masayr tamamen
kakaoyla kaplayin.

Simdi tas1 elimize alin. Bu tas Ay ylizeyine ¢arpan kaya pargalarini (yani asteroit) temsil
ediyor. Tas1 makul bir yiikseklikten kek kalibinda segilen bir noktaya birakin.

Tas1 masaya ilk diislirdigimiizde ylizeyde bir delik olusuyor. Bu cukura krater denir.
Cukurun c¢evresinde ayrica pasta siisleri ve unlar bulunmaktadir. Pasta silislemelerine
baktigimizda bu ¢arpma sonucu Ay kabugundan sagilan ¢esitli mineraller ve kaya pargalarini
goriiyoruz. Unlara baktigimizda krater ¢izgilerinin ¢izgiler halinde yayildigini goriiyoruz.

Kaya parcalar1 her zaman Ay yiizeyine dik olarak ¢arpmayabilir. Simdi tas1 tekrar alip kek
kalibina dik degil belli bir agiyla atin. Gordiigliniiz gibi bu kez farkli bir ¢arpisma modeli
ortaya ¢iktr. Kayanin Ay'a yaklastig1 tarafta krater ¢izgileri yok ancak carpisip uzaklastig
tarafta cizgiler var. Bilim insanlari, krater cizgilerinin desenlerine bakarak kaya pargalarinin
Ay yiizeyine carptig1 acilar1 bu sekilde agiklayabiliyorlar.

AKTIVITE 2 AY kraterinin yapimi

T

2 AL SR
<= - : TS el
- ST i Ny
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Masa 4 Parcga Strafor

Kakao Sekerleme Degisik sekillerde ve ebatlarda meteor seklinde tas
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Masanin koselerini straforla kaplaym. Bir havuz olusturulur. Havuzun igine plastik bir torba
konur. Daha sonra havuza un koyun. Yiizeye yayin. Yiizeyine serpistirildikten sonra. Son
olarak kakao tozunu yiizeye yaym. Ayin yiizeyi artik hazir. Ogrencileri birka¢ gruba ayirin ve
onlara yiizeysel bir rol verin.

Her grup yiizeyin kendi kismina tas atar. Ogrenciler egim ve dikey atislar yapiyor
Kraterlerin seklini gozlemlerler ve kraterlerin farkliliklarini fark ederler.

v' Ay topu farkli bir yiikseklikten diisiirmeyi deneyin. Ortaya ¢ikan krater neye
benziyor?

v Farkli boyutlardaki toplari aym yiikseklikten disiirmeyi deneyin ve ortaya g¢ikan
kraterleri inceleyin.

Ay Haritalar1
DEGERLENDIRME

Ay krater etkinliginden sonra Ay haritas1 0grencilere dagitilir. Haritayr kontrol etmelerine,
kraterlerin yerlerini ve adlarin1 bulmalarina izin verin. Kraterler ve Mares harita bilgi
yarigsmasi linki (seterra kraterler: harita bilgi yarigmasi oyunu geoguessr.com) 6grencilerin
telefonuna gonderilir. Cevrimi¢i oyunda Ogrencilerden kraterleri ve kisraklari isaretlemeleri
istenir. Her 6grenci oyun sonunda aldig1 puanin ekran goriintiisiinii alir. En kisa siirede en
yiiksek puani alan 6grenci kazanan olacaktir..Ay Krater Haritasi

The Moon Maps

MOON FEATURES YOU CAN SEE FROM EARTH
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THE MOON CRATER MAP
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
LESSON PLAN 11

TEACHER DERYA ALP

ROCKET CAR

OBJECTIVE

Following this activity, students are going to:

-understand space program,

-Make observations about the nature of forces and motion

-Explain Newton’s Third Law of Motion, and apply examples to everyday life

-Investigate Newton’s Third Law of Motion by designing and constructing rocket-powered
racing cars

PREPARATIONS
1. In the beginning the students are going to answer the following questions.
- Do you know Nasa?(American Space Agency)
-Does your country has space agency?
-Do you know any other space agency?
-Does your country have a space program?
-Do you have any information about the other countries’ space programs?

-How do they go to moon, other planets or space? What kind of vehicles do they use?

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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Students are going to be asked to match the space agency logos with the countries they belong
to (logos will be given to students) (ACTIVITY 1 PAGE GIVEN)

ROMANIA ROSA AGENTIA SPATIALA ROMANA

POLAND POLSA POLSKA AGENCIA KOSMICZNA

ITALY ASI AGENZIA SPAZIALE ITALIANA

SPAIN INTA INSTITUTO NACIONAL DE TECNICA
AEROESPACIAL

TURKIYE TUA TURKIYE UZAY AJANSI

PORTUGAL PT SPACE AGENCIA ESPACIAL PORTUGUESA

Each country’s space agency’s name is going to be told by its own student.
2. What does a space agency do? (Possible answers follows:)

-They make researches and developments of vehicles and activities for the exploration of
space within and outside Earth's atmosphere .

-They prepare space programmes.

-They find places to explore in space.

-They provide the materials necessary to carry out these studies
3. What is a space Programme?

A space program is an organized effort by a government or a company with a goal related to
outer space

4. Now they are going to create their own space program with their groups.

-Find a name for your space program

-Set a mission for your space program (Your destination planet galaxy satellite...)

-Create a logo for your space program

(ACTIVITY 2 PAGE GIVEN)

5. Logos are voted with 1-10 points. The logo with the most points is going to be the winner.

Later they are going to paste or tape the logos you create on the rockets you make.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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MATERIALS

Newton Cradle
-Paper towel rolls, styrofoam,wood for making body(optional)
-Chop-sticks -Small plastic stirrers (round cross section) — 2 per student
-Flexi-straws — 3 per student -4- or 5-inch round balloons
-Balloon pump (recommend having at least 4-5 so students can do testing)
-Masking Tape -Pencils -Scissors -Rulers -Post-it -Coloured pencils
-Meter stick or measuring tape
-Additional supplies for modifications to cars (rubber bands, cardboard, CDs, etc.)
RESOURCES

https://en.wikipedia.org/wiki/List of government space agencies

videol

wwWw.nasa.eov/stemonstation,http://blogs.nasa.gov/Rocketology/tag/newtons-third-law/

(stemontrations Newton’s third law of motion)

https://www.physicsclassroom.com/class/netlaws/Lesson-4/Newton-s-Third-Law

video2 :learnbright Newton’s third law of motion youtube
OUTLINE

Exploring the universe has always been the dream of mankind. Novel of Jules Vernes
“ From The Earth To The Moon™ is one of the writing reasons of this book. By writing this
book, Jules Verne has inspired mankind, to make this dream come true. A cannonball, which
was launched to the moon, made it possible to build rockets for the future.

Jules Verne utilized Newtons’ Laws for explaning Colombiad working principle.
Newton’s Third Law of Motion states that for every action, there is an equal and opposite
reaction.(Newton Cradle going to show) This means that when one object exerts a force on
another object, the second object also exerts an equal and opposite force on the first object.
These two forces are referred to as a force pair. A force pair identifies two interacting objects
and describes the direction of the force acting on each object. It is important to note that both
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forces in the force pair are the same type (e.g. gravitational), are equal in magnitude, and are
opposite in direction. (video 1:stemontrations Newton’s third law of motion))

NASA uses rockets to launch astronauts and supplies to the International Space
Station. Launching a rocket relies on Newton’s Third Law of Motion. A rocket engine
produces thrust through action and reaction. The engine produces hot exhaust gases which
flow out of the back of the engine. In reaction, a thrusting force produces the opposite
reaction.

You can use a balloon to provide a simple analogy of how a rocket engine works. The
air trapped inside the balloon is pushed out the open end of the balloon. According to
Newton’s Third Law of motion, the expelled air exerts an equal force in the opposite direction
of the motion of the air, causing the balloon to move forward. The force of the balloon on the
air is one part of the force pair, and the force of the air on the balloon is the other part. (video
2:learnbright Newton’s third law of motion youtube)

If you want to read more about Newton’s Third Law of Motion and launching rockets,
check out a NASA blog post at https://blogs. nasa.gov/Rocketology/tag/newtons-third-law/

Rocket racer car activity pages given to students.(activity 3)
EXPLORATION OF THE ACTIVITY

Working individually or in pairs, students are going to complete the “Rocket Races”
activity found on the next several pages. Students are going to construct “rocket racers”,
powered with inflated balloons. Instructions for building a basic racer are provided . Students
can modify this basic design or come up with their own unique designs using other materials
(optional).

After building their rocket racer, students are going to conduct trials to see how far
they can go. To prepare for these trials, lay out a course in a large open space, preferably on a
smooth floor. Stretch out a straight, 10 meter-long line of masking tape, and make a mark at
10 cm intervals (this may help students calculate their distance quickly). Students are going to
line up their racers at the start (two students per trial) and fill up their balloons using a balloon
pump (have students use the same number of pumps — you may want to test the balloons
ahead of time to determine how many pumps it takes to adequately fill the balloons). Students
are going to record the distance their racer travels for their each try.

EVALUATION

-. Laying out a 3 meter-long course. The fastest car is the one that crosses the finish line first.
Calculate racer average speed by timing start to finish with a stopwatch.

-. While driving down the road, a firefly strikes the windshield of a bus and makes a quite
obvious mess in front of the face of the driver. This is a clear case of Newton's third law of
motion. The firefly hit the bus and the bus hits the firefly. Which of the two forces is greater:
the force on the firefly or the force on the bus?
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

ACTIVITY 1

-Space agency logos are given. Write which country the logos belong to

Country: ....ooovvvvviniennnnnnn. Country: ...covvvvvvnninnnnnn..

Country:.....coovvvvvvnnnnnnnn Country: ......ooovvvvinivnnnnnnn.

Country: ........ccevnennnn.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

ACTIVITY 2

NAME OF THE SPACE AGENCY:

NAME OF THE SPACE PROGRAM:

NAME OF THE MISSION:

DESTINATION:

SPACE VEHICLE TO BE USED:

(interstellar probe,spacecraft,rocket,space probe)

LOGO OF THE SPACE PROGRAM:
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

ACTIVITY 3

1. Look at the instructions and template for building a rocket racer on page and the
materials you have to build your racer. You want to build the rocket racer that goes the
farthest.

2. Make a sketch of your racer below, and label the body, wheels, and propulsion system.

3. Build your rocket racer using the template or create your own design. Test your design
to make sure it travels straight. Remember, you want to build a racer that can go the
farthest distance!

4. When your rocket racer is ready, take it over to the track to perform your trials.
5. Fill out the table below for trial.

6. If there is enough time, students will have chance to change body and wheels for
another try.

Tl How FarDid Your| ~ How Well Did Your | What Improvements Do You
Racer Go? (cm) Racer Run? Plan to Make?
Example 412¢cm It went a little crooked! | want to use smaller whegls.
1
2
J
7. How did your rocket racer show Newton’s Third Law?

Students can build the rocket car that they chose
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The air coming out of the
balloon makes the car move.
Because the backward thrust
creates forward motion

dh S &

NOTE:
You can choose diffrent materials
for the body (wood and styrofoam)

Box Cover

‘ Put the wooden beads on the
chop-sticks as in the picture
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e Attach the tip of the
’4 D et DEmanent ‘ balloon to wide side!

marker body for balloon :)af tztiatmarker and
nozzle P

RS

Inflate the balloon by
%% blowing it. Seal the nozzle
with your finger or tape it.

: Extend the other end of the pen
¢ 10mm forward from the roll.
Fix it to the roll with a
cable tie.

put your car on a
smooth surface.
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How to Build a Rocket Racer

1. Lay out your pattern on the Styrofoam tray.
You will need a racer body and wheels. Use
a pencil point to score the Styrofoam. Snap
out your pieces and smooth them. Make
sure your wheels are round! Use sandpaper e .
to round the wheels OR press them on a hard E— —

surface and roll them. 4. Slide the second wheel and axle through the
remaining straw and mount the remaining
wheel at its opposite end.

2. Punch a small hole in
the center of each wheel
with the pencil. Push
the axle (stirrer) straw
through the hole of one
wheel so that it extends
1 cm on the other side.
Pinch a piece of masking
tape around the end of
the straw and smooth
it on to the wheel. Do
the same for the second
axle. Do not add wheels
to the other ends yet!

5. Blow up the balloon and then let the air
out. Next, slip the straw into the balloon as
shown. Use masking tape to seal the balloon
nozzle to the straw. Squeeze the tape tightly
to seal all holes. Test the seal by blowing up
the balloon again through the straw.

3. Cut two large straws to the size you want.
Tape them parallel to each other on the
bottom of the racer body at opposite ends.
Slide a wheel and axel through one of the
straws and mount a second wheel on the
other end of the axle.

6. Mount the balloon and straw to the racer
with masking tape as shown. Be sure the
end of the straw (rocket nozzle) extends off
the end of the racer body.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

Cut out the desired wheel size. Trace the wheel outline on the
Styrofoam. Punch the pencil point through the cross to mark

the center.
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STEM LESSON 11
ROKET ARABA

HEDEF

Bu etkinligin ardindan 6grenciler:

-Uzay programini anlayan,

-Kuvvet ve hareketin dogas1 hakkinda gozlemler yapin

-Newton'un Ugiincii Hareket Yasasini agiklayin ve drnekleri giinliik hayata uygulayin
-Roketle calisan yaris arabalar tasarlayip insa ederek Newton'un Ugiincii Hareket Yasasini
arastirin

HAZIRLIKLAR

1. Baglangicta 6grenciler agagidaki sorular cevaplayacaklardir.

- NASA'y1 tantyor musun?(Amerikan Uzay Ajansi)

-Ulkenin uzay ajansi var mi?

-Bagka bir uzay ajansi tantyor musun?

-Ulkenizin uzay programi var mi?

-Diger tilkelerin uzay programlari hakkinda bilginiz var m1?

-Aya, diger gezegenlere veya uzaya nasil gidiyorlar? Ne tiir araclar kullantyorlar?
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Ogrencilerden uzay ajansi logolarini ait olduklar iilkelerle eslestirmeleri istenecektir

(logolar dgrencilere verilecektir) (ETKINLIK 1 SAYFA VERILIR)

ROMANYA Rosa Agentia Spatiala Romana

POLONY A POLSA Polska Agencia Kosmiczna

ITALYA Asi Agenzia Spaziale Italiana

ISPANYA INTA Instituto Nacional de Tecnica Aeroespacial
TURKIYE TUA Tiirkiye Uzay Ajansi

PORTEKIZ PT Space Agencia Espacial Portuguesa

Her tilkenin uzay ajansinin adi kendi 6grencisi tarafindan sdylenecek.
1. Bir uzay ajansi ne yapar? (Olasi cevaplar asagidadir :)

-Diinya atmosferi i¢inde ve disinda uzaym kesfine yonelik ara¢ ve faaliyetlerle ilgili

arastirma ve gelistirmeler yaparlar.

-Uzay programlari hazirliyorlar.

-Uzayda kesfedecek yerler bulurlar.

-Bu calismalar yiiriitmek i¢in gerekli malzemeleri saglarlar

2. Uzay Programi nedir?

Uzay programi, bir hiikiimet veya sirketin uzayla ilgili hedefi olan organize bir ¢abasidir.
3. Artik gruplariyla birlikte kendi uzay programlarini olusturacaklar.

-Uzay programiniz i¢in bir isim bulun

-Uzay programiniz i¢in bir gérev belirleyin (Varis gezegeniniz galaksi uydusu...)

-Uzay programiniz i¢in logo olusturun (ETKINLIK 2 SAYFA VERILMISTIR)

4. Logolar 1-10 aras1 puanla oylanir. En ¢ok puani alan logo kazanan olacaktir. Daha sonra

yaptiginiz roketlerin {izerine olusturdugunuz logolar1 yapistiracaklar veya bantlayacaklar.
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MATERYALLER
Newton Besigi

- Kagit havlu rulosu, strafor, govde yapimi i¢in ahsap (istege bagli)

-Yemek c¢ubuklar -Kii¢iik plastik karistiricilar (yuvarlak kesitli) — 6grenci basina 2 adet
-Flexi pipetler — 6grenci basina 3 adet -4- veya 5 inclik yuvarlak balonlar

-Balon pompasi (6grencilerin test yapabilmesi i¢in en az 4-5 tane olmasi onerilir)
-Maskeleme Bandi -Kursun Kalemler -Makas -Cetvel -Post-it -Renkli kalemler

-Metre ¢ubugu veya 6l¢tiim bandi

-Arabalarda yapilacak degisiklikler i¢in ek malzemeler (lastik bantlar, karton, CD'ler vb.)
KAYNAKLAR

-https://en.wikipedia.org/wiki/List_of_government_space_agegency

- videol :www.nasa.gov/stemonstation,http://blogs,nasa.gov/Rocketology/tag/newtons-third-
law/.

(Newton'un tiglincii hareket yasasini1 gosteriyor)
-https://www.physicsclassroom.com/class/netlaws/Lesson-4/Newton-s-Third-Law
-video?2 :learnbright Newton'un {i¢iincli hareket yasasini 6grenin youtube
ANLATIM

Evreni kesfetmek her zaman insanligin hayali olmustur. Jules Vernes'in "Diinyadan Aya" adli
romani bu kitabin yazilma sebeplerinden biridir. Jules Verne bu kitab1 yazarak insanliga bu
hayali gerceklestirme konusunda ilham verdi. Aya firlatilan bir giille, gelece§e yonelik
roketlerin yapilmasint miimkiin kildi.
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Jules Verne, Kolombiya'nin ¢alisma prensibini ag¢iklamak i¢in Newton Yasalarindan
yararlandi. Newton'un Uciincii Hareket Yasasi, her etki igin esit ve zit bir tepki oldugunu
belirtir.(Newton Cradle gosterecek) Bu, bir nesne bagka bir nesneye kuvvet uyguladiginda,
ikinci nesnenin de esit ve zit bir kuvvet uyguladigi anlamina gelir. ilk nesne.

Bu iki kuvvet kuvvet ¢ifti olarak adlandirilir. Bir kuvvet ¢ifti, etkilesen iki nesneyi tanimlar ve
her bir nesneye etki eden kuvvetin yoniinii tanimlar. Kuvvet c¢iftindeki her iki kuvvetin de
ayni tipte (6rnegin yer ¢ekimi), biiylikliikk bakimindan esit ve zit yonlii olduguna dikkat etmek
onemlidir. (video 1:Newton'un {igiincii hareket yasasina iliskin agiklamalar))

NASA, astronotlar1 firlatmak ve Uluslararas1 Uzay Istasyonuna malzeme saglamak icin
roketler kullaniyor. Roket firlatmak Newton'un Ugiincii Hareket Yasasina dayanir. Bir roket
motoru etki ve tepki yoluyla itme kuvveti iiretir. Motor, motorun arkasindan ¢ikan sicak egzoz
gazlari Uretir. Tepki olarak, bir itme kuvveti zit tepkiyi lretir.

Bir roket motorunun nasil calistifina dair basit bir benzetme yapmak i¢in balonu
kullanabilirsiniz. Balonun iginde sikisan hava, balonun agik ucundan disari itilir. Newton'un
Uciincii Hareket Yasasina gore disar1 atilan hava, havamn hareketinin tersi yonde esit bir
kuvvet uygulayarak balonun ileri dogru hareket etmesine neden olur. Balonun havaya
uyguladig1 kuvvet kuvvet ¢iftinin bir kismidir, havanin balona uyguladigi kuvvet ise diger
kismidir. (video 2:learnbright Newton'un ti¢lincii hareket yasasini 6grenin youtube)

Newton'un Ucgiincii Hareket Yasasi ve roket firlatma hakkinda daha fazla bilgi edinmek
istiyorsaniz,  https://blogs  adresindeki =~ NASA  blog gonderisine géz  atin.
nasa.gov/Rocketology/tag/newtons-third-law/.

Ogrencilere verilen roket yariscist araba etkinlik sayfalari.(etkinlik 3)
FAALIYETIN KESFI

Ogrenciler bireysel ya da ikili olarak dniimiizdeki birka¢ sayfada yer alan “Roket Yarislar1”
etkinligini tamamlayacaklardir. Ogrenciler sisirilmis balonlarla calisan “roket yariscilari”
yapacaklar. Temel bir yarisci olusturmaya yonelik talimatlar verilmektedir. Ogrenciler bu
temel tasarimi degistirebilir veya diger malzemeleri (istege bagli) kullanarak kendi benzersiz
tasarimlarini ortaya g¢ikarabilirler.

Ogrenciler roket yariscilarini yaptiktan sonra ne kadar ileri gidebileceklerini gérmek igin
denemeler yapacaklar. Bu denemelere hazirlanmak i¢in genis, agik bir alanda, tercihen diiz bir
zeminde bir parkur diizenleyin. 10 metre uzunlugunda diiz bir maskeleme bandi1 seridi uzatin
ve 10 cm araliklarla bir isaret koyun (bu, Ogrencilerin mesafeyi hizli bir sekilde
hesaplamasina yardimci olabilir). Ogrenciler baslangigta yariscilarini siraya dizecek (deneme
basina iki 68renci) ve bir balon pompasi kullanarak balonlarini dolduracaklar (6grencilerin
ayni sayida pompa kullanmasinmi saglayin - kag¢ tane oldugunu belirlemek icin balonlari
onceden test etmek isteyebilirsiniz) balonlar1 yeterince doldurmak i¢in gereken pompalar).
Ogrenciler her denemede yaris¢ilarinin kat ettigi mesafeyi kaydedecekler.
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DEGERLENDIRME

-. 3 metre uzunlugunda parkur diizenliyoruz. En hizli araba bitis ¢izgisini ilk gecen arabadir.
Bir kronometre ile baslangigtan bitise kadar zamanlamay1 kullanarak yarigs¢inin ortalama
hizin1 hesaplayn.

-. Yolda giderken bir ates bocegi otobiisiin 6n camina ¢arpar ve sliriiciiniin goziiniin 6niinde
oldukca belirgin bir karigiklik yaratir. Bu Newton'un {i¢iincii hareket yasasinin agik bir
ornegidir. Ates bdcegi otobiise carpti, otobiis de ates bocegine. Iki kuvvetten hangisi daha
biiytiktiir: ates bocegine etki eden kuvvet mi yoksa otobiise etki eden kuvvet mi??

AKTIVITE 1

Country: .......oovviviininnn.

Country:.......ooovvvvnnnnnn Country: ...ooovvvvvvvnninnnnnnnn.

Country: ........cccevveenn. Country: ......ooovvviiiiiiiiinnn
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
AKTIVITE 2
UZAY AJANSININ ADI:
UZAY PROGRAMININ ADI:
MISYONUN ADL:
VARIS NOKTASI:
KULLANILACAK UZAY ARACI:
yildizlararast sonda,uzay araci,roket,uzay sondasi) UZAY PROGRAMININ LOGOSU
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1. Sayfadaki roket yarisgisi olusturmaya yonelik talimatlara ve sablona ve yarisginizi
olusturmak i¢in ihtiyaciniz olan malzemelere bakin. En uzaga giden roket yarig¢isin1 yapmak
istiyorsunuz. Asagida yarisgimnizin bir taslagmi ¢izin ve govdeyi, tekerlekleri ve tahrik

sistemini etiketleyin.

1. Sablonu kullanarak roket yariscimizi olusturun veya kendi tasariminizi yaratin. Diiz
gittiginden emin olmak i¢in tasariminizi test edin. Unutmayin, en uzak mesafeye gidebilecek

bir yarig¢1 yaratmak istiyorsunuz!

2. Roket yarisciniz hazir oldugunda, denemelerinizi gergeklestirmek icin onu piste gotiiriin.

3. Deneme igin asagidaki tabloyu doldurun.

4. Yeterli zaman olmasi durumunda, 6grencilere tekrar denemek icin govde ve tekerlekleri

degistirme sansi verilecektir

Trial How Far Did Your How Well Did Your What Improvements Do You
Racer Go? (cm) Racer Run? Plan to Make?
Example 412¢m It went a little crooked | want to use smaller wheels
i
2
3

1. Roket yaris¢imiz Newton'un Ugiincii Yasasini nasil gosterdi?

Ogrenciler segtikleri roket arabasini yapabilirler

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
Commission cannot be held responsible for any use, which may be made of the information contained therein

180




‘N\LMA‘Q .
d‘ “0’_ \ e,

3
gq .' -'tummdmm

oant

Cl

.
........................

-----------------
......................

The air coming out of the
balloon makes the car move.
Because the backward thrust
creates forward motion

NOTE:

You can choose diffrent materlais
formobody(modaustyrofoam)

Box Cover

. Put the wooden beads on the
‘chop-sticks as in the picture
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Pre-cut permanent A

marker body for balloon
nozzle \

of the marker and
tape it

Inflate the balloon by
“%" blowing it. Seal the nozzle
with your finger or tape it.

Extend the other end of the pen
10mm forward from the roll.
Fix it to the roll with a
cable tie.

put your car on a
smooth surface.

Let it GO!
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1. Lay out your pattern on the Styrofoam tray.
You will need a racer body and wheels. Use
a pencil point to score the Styrofoam. Snap
out your pieces and smooth them. Make
sure your wheels are round! Use sandpaper

to round the wheels OR press them on a hard e
surface and roll them. 4. Slide the second wheel and axle through the
remaining straw and mount the remaining

wheel at its opposite end.

2. Punch a small hole in
the center of each wheel
with the pencil. Push
the axle (stirrer) straw
through the hole of one
wheel so that it extends
1 cm on the other side.
Pinch a piece of masking
tape around the end of
the straw and smooth
it on to the wheel, Do

5. Blow up the balloon and then let the air

the same for the second out. Next, slip the straw into the balloon as
axle. Do not add wheels shown. Use masking tape to seal the balloon
to the other ends yet! nozzle to the straw. Squeeze the tape tightly

to seal all holes. Test the seal by blowing up
the balloon again through the straw.

3. Cut two large straws to the size you want.
Tape them parallel to each other on the
bottom of the racer body at opposite ends.
Slide a wheel and axel through one of the
straws and mount a second wheel on the
other end of the axle.

6. Mount the balloon and straw to the racer
with masking tape as shown. Be sure the
end of the straw (rocket nozzle) extends off
the end of the racer body.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

Cut out the desired wheel size. Trace the wheel outline on the
Styrofoam. Punch the pencil point through the cross to mark

the center.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

LESSON PLAN 12

TEACHER: OGRETMEN DERYA ALP
CATAPULT

OBJECTIVES
- Understanding what a catapult is and what it is used for.

- Learning relationship between mass, force and acceleration according to Newton’s 2nd law
of motion

- Understanding the change in an object’s motion depends on the sum of the forces on the
object and the mass of the object.

-Observing the effect of change in mass on acceleration.

-Making a catapult race with using different objects (mass) to understand effect of mass on
acceleration.

PREPARATION

-Ask to students to know the video game about catapult and get answers. After that show
them video game Mont and Blade catapult (video 1)

Catapult is medievel ages war machine. Let’s watch a medeviel age siege for snow globe!
(Knock down a castle Wall with catapult (video 2)

MATERIALS

Video about what is catapult, -How to make a catapult simple and easy(youtube
video),content page about how to make catapult

2basket ball and 1 plastic ball, 8 Regular-Sized Craft Sticks, 2 Large Craft Sticks, 3 Rubber
Bands, tray, sand
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RESOURCES

- orise.orau.gov , STEMEd@orau.org, teachingscience.us

- How to make a catapult simple and easy(youtube video)
- Knock down a castle Wall with catapult -Da Vinci kids
- stem with Rahul,

- Newton’s Law

- catapult style

OUTLINE

If we were living in medeival ages, we could see catapults in the battlefields.Catapults were
war machines.They were used to break down walls by throwing giant rocks , applying less
force.Lets watch a siege from medeival ages. It is the most used war tool during the Middle
Ages. The catapult was used because the cannon wasn’t improved yet. It was used to throw
heavy stone cannonballs during castle sieges. Today, catapults or similar tools are still using.

In our book From The Earth To The Moon, Barbicane and his friends are planning to send a
cannonball to the Moon. While they were making their plan, they talked about Newtons’
2.law and we will discuss about Newtons’ 2nd.law.So we can understand Barbicane and his
friends calculations better.They use mass .force and acceleretion during their talk. Make a
demonstration to explain correlation between force, mass and acceleration

The effect that can move a standing object, increase the speed of a moving object, slow it
down or stop it, and change the shape and direction of motion of the object is called force.
The amount of matter in an object that does not change is called mass. Acceleration is a
change in speed or direction

Take 2 different kind of balls.Apply the same amount of force.Observe the movement of the
balls.Lighter ball moves faster than the heavier ball.Take 2 same kind of balls.Apply different
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Commission cannot be held responsible for any use, which may be made of the information contained therein

186



mailto:STEMEd@orau.org

v, ‘e,
J "5) - \f s .
3 2 K% A1 v arrn i shass s
& > CEES

o

>

A
2022-1-RO01-KA220-SCH-000088614

amount of forces.Lesser force causes the ball to go slower.Bigger force causes the ball to go

faster.

Barbicane and his friends needed great speed to send the cannonball to the moon.So
Barbicane wants to give high acceleration to cannonball. He needs to high force..Generally
this force ensures by gunpowder but gunpowder would cover too much space. They ensure
this big force with proxile also proxile cover less space.

And they talk about mass of cannonball.if they make cannonball from iron, it would be heavy
to launch.So they decided to use aluminum.Because it is heavier than iron.Therefore they can
have more acceleration..Newtons’ 2nd.law of motion explains correlations betweeen force
that we applied,object mass and object acceleration.(acceleration:change in speed,increase or
decrease in speeed)

.a = acceleration F = force m=mass a=F/m

Force and acceleration are directly proportional, mass and acceleration are inversly
proportional.

If the mass is reduced,the acceleration increases.If the applied force is increased the
acceleration increases.The force applied to the catapult causes the object to move.(like
canonball)In order to throw the object further, we must pay attention to the connection
between force and mass. (video 3 shows)

ACTIVITY 1

You are going to make your own catapult. You are going to learn about simple machines and
force. You are going to experiment mass and the amount of force applied to the distance of an
object travelling.

Materials

8 Regular-Sized Craft Sticks, 2 Large Craft StickS, 3 Rubber Bands, Box Cutter
Instructions

1. Stack 8 regular-sized craft sticks on top of each other.

2. Tie them off with a rubber band at the ends on each side, and set them out of the way.

e T e ————— -

. ey
=V
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3. Stack the 2 large-sized craft sticks on top of each other. Select one end.
4. On the end that you selected, cut small grooves on the sides of the sticks for a rubber band.

5. Wrap a rubber band around the end where the grooves were cut so that the grooves hold the
rubber band in place.

6. On the other end opposite the grooves, slide one of the large craft sticks in between the first
and second smaller craft sticks that were banded together previously, as shown in the pictures
below.

7. Your catapult is now ready for use!

: ’:Eulerum N j

~

Effort (when
pushod.gvn)
RSP |

CATAPULT RACE

Sand box catapult iron ball marbless ping pong ball

THE CATAPULT COMPETITION
MATERIALS

Boxes full of sand, balls in different weights (aluminium, iron, glass, plastic...etc.), ruler, sign
flags.
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ACTIVITY
1.GROUP 4.GROUP 5.GROUP
Student Shooting | Student | Shooting | Student | Shooting | Student | Shooting | Student | Shooting | Student
Names points Names points Names points Names points Names points Names
TOTAL

This activity aims to make the competitors understand the relation between the mass of an
object and the distance it may take according to its mass. Students will use the catapults that
they have already prepared. They will throw the balls which are made from different materials
like aluminium, iron, plastic and etc. into the sandboxes. They must aim to send the ball to the
furthest distance, that’s why they should be able to choose the right massed material to throw.
Then, they will measure the distance and mark it with their sign flags. Later they will change
centimeters into yards which was used to measure the distances of the balls in the book “From

the Earth to the Moon”. This will also help them understand the measurements that were used
in the book. In the end, the farther going ball’s group wins the game.

Score Table of Groups

CATAPULT CONTEST

Blue, purple and pink sand are poured into a container, respectively.
Targets of 5, 10, 15 and 20 points were placed on the back of the container.

Blue sand is worth 1 point, purple sand is worth 2 points, and pink sand is worth 3 points. A
total of 7 groups are formed, each containing 5 students.

Glass, iron ball, aluminum ball and ping pong balls are put in a box. The student shoots with
the 2 balls she/he wants with the catapult.

Students in each group compete for their own group. The student's score at the end of the
shooting is written on the group's score table. At the end of the competition, the points are
added. The score of the group is calculated. The group with the highest score wins the

competition
This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
STEM LESSON 12
OGRETMEN DERYA ALP

MANCINIK

HEDEFLER
v" Mancinigin ne oldugunu ve ne i¢in kullanildigin1 anlamak.
v Newton'un 2. hareket kanununa gére kiitle, kuvvet ve ivme arasindaki iliskiyi 6grenme

v Bir cismin hareketinin degisimini anlamak, cisme etkiyen kuvvetlerin toplamina ve
cismin kiitlesine baglhdir.

v Kiitle degisiminin ivmeye etkisinin gbzlemlenmesi.

-Kiitlenin ivmeye etkisini anlamak icin farkli cisimler (kiitle) kullanilarak mancinik
yaris1 yapilmasi.

HAZIRLIK

-Ogrencilerden manciikla ilgili video oyununu bilmelerini isteyin ve yanit alin. Daha sonra
onlara Mont and Blade mancinik video oyununu gosterin (video 1)

Mancimik orta cag savas makinesidir. Kar kiiresi i¢in orta ¢ag kusatmasini izleyelim!
(Mancinikla kale duvarini yikin (video 2)

MALZEMELER

Mancinik nedir ile ilgili video, -Basit ve kolay mancinik nasil yapilir(youtube
video),mancinik nasil yapilir ile ilgili igerik sayfas1 2 sepet topu ve 1 plastik top, 8 Normal
Boyutta El Isi Cubugu, 2 Biiyiik El Isi Cubugu, 3 Lastik Bant, tepsi, kum

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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KAYNAKLAR
v' orise.orau.gov, STEMEd@orau.org, Teachingscience.us
v’ -Basit ve kolay mancinik nasil yapilir(youtube videosu)
v" -Mancinikla kale duvarini yikin -Da Vinci ¢ocuklari
v

Rahul'la sap, -Newton Yasasi- mancinik stili

ANLATIM

Ortagagda yastyor olsaydik savas alanlarinda manciniklar1 gorebilirdik. Manciniklar savas
makineleriydi. Devasa kayalar atarak, daha az kuvvet uygulayarak duvarlari yikmak i¢in
kullanilirlardi. Orta Cag'dan bir kusatmayi izleyelim. Orta Cag'da en c¢ok kullanilan savas
aracidir. Top heniiz gelistirilmedigi i¢in mancinik kullanildi. Kale kusatmalar sirasinda agir
tag giilleleri atmak i¢in kullaniliyordu. Giliniimiizde hala mancmik veya benzeri aletler
kullanilmaktadir.

Diinyadan Ay'a kitabimizda Barbicane ve arkadaslar1 Ay'a giille gondermeyi planliyorlar.
Onlar planlarii yaparken Newton'un 2.yasasindan bahsettiler, biz de Newton'un 2.yasasindan
bahsedecegiz.Boylece  Barbicane ve  arkadaglarinin  hesaplamalarin1  daha  iyi
anlayabiliriz.Konusmalar1 sirasinda kiitle kuvveti ve ivmeyi kullanirlar. Kuvvet, kiitle ve ivme
arasindaki iliskiyi agiklayan bir gosteri yapin

1 Duran bir cismi hareket ettirebilen, hareket eden bir cismin hizin1 artirabilen, yavaslatabilen
veya durdurabilen, cismin seklini ve hareket yoniinii degistirebilen etkiye kuvvet denir. Bir
cismin degismeyen madde miktarina kiitle denir. Ivme hiz veya yondeki bir degisikliktir

,iii:

\J

2 farkl tiirde top alin.Ayni miktarda kuvvet uygulaym.Toplarin hareketini gézlemleyin.Hafif
olan top, daha agir toptan daha hizli hareket eder.Aym tiirden 2 top alin.Farkli miktarda
kuvvet uygulaymn.Daha az kuvvet topun gitmesine neden olur. Daha yavas. Daha biiyiik
kuvvet topun daha hizli gitmesine neden olur.

Barbicane ve arkadaglarinin giilleyi aya gondermek i¢in biiyilik bir hiza ihtiyaglar1 vardi. Bu
yiizden Barbicane giilleye yiiksek ivme kazandirmak istiyor. Yiiksek kuvvete ihtiya¢ duyar.
Genellikle bu kuvvet barutla saglanir ancak barut ¢cok fazla yer kaplar. Bu biiylik kuvveti
proksile ile saglarlar, ayn1 zamanda proksilin daha az yer kaplamasini saglarlar.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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Ve giillenin kiitlesinden bahsediyorlar.Eger giilleyi demirden yaparlarsa firlatilmas1 agir
olur.Bunun iizerine aliiminyum kullanmaya karar verdiler.Ciinkii demirden daha
agirdir.Dolayisiyla ivmesi daha fazla olabilir.Newton'un 2. kanunu Hareket, uyguladigimiz
kuvvet, nesnenin kiitlesi ve nesnenin ivmesi arasindaki korelasyonu agiklar.(ivme:hizdaki
degisiklik,hizin artmasi veya azalmasi)

.
"N - Erasmus+

'\.\.:,'7

.a =1vme F = kuvvet m=Kkiitle a=F/m
Kuvvet ve ivme dogru orantilidir, kiitle ve ivme ise ters orantilidir.

Kiitle azalirsa ivme artar. Uygulanan kuvvet artarsa ivme artar. Manciniga uygulanan kuvvet
cismin hareket etmesine neden olur.(top mermisi gibi)Cisimi daha uzaga firlatabilmek icin
dikkat etmemiz gerekenler kuvvet ve kiitle arasindaki baglanti. (video 3 gosterileri)

AKTIVITE 1

Kendi mancinikini yapacaksin. Basit makineler ve kuvvet hakkinda bilgi edineceksiniz.
Kiitleyi ve hareket eden bir nesnenin mesafesine uygulanan kuvvet miktarini deneyeceksiniz.

Malzemeler

8 Normal Boyutlu El Isi Cubugu, 2 Biiyiik El isi Cubugu, 3 Lastik Bant, Kutu Kesici
Talimatlar

1. 8 normal boyutlu el isi gubugunu st tiste istifleyin.

2. Her iki islemin uglarindan lastik bantla ve kenara koyun.

3.. 2 biiyiik boyutlu el isi gubugunu {ist tiste istifleyin. Bir ucu se¢in.

4. Sectiginiz ugta, gubuklarin yanlarinda lastik bant i¢in kii¢iik oyuklar agin.

5. Oluklarin lastik bandi yerinde tutmasi i¢in oluklarin kesildigi ucun etrafina bir lastik bant
sarin.

6. Oluklarin karsisindaki diger ugta, biiyiik el isi ¢cubuklarindan birini, asagidaki resimlerde
gosterildigi gibi, 6nceden birbirine bantlanmis olan birinci ve ikinci kiigiik el isi ¢ubuklarinin
arasina kaydirin.

Weight

Fulcrum \1
\ § b =
- v

Effort (when
pushed do_\Nn )

- |

_——
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7. Mancinikiniz artik kullanima hazir!

MANCINik YARISI: MATEMATIK OGRETMENI NESRIN AVCIOL- MATEMATIK
OGRETMENI ELIiF OZTURK

Kum kutusu mancinik demir top mermersiz pinpon topu

MANTIK YARISMASI MALZEMELERI

Kum dolu kutular, farkli agirliklarda toplar (aliiminyum, demir, cam, plastik...vb), cetvel, isaret
bayraklari.

AKTIVITE

Bu aktivite, yarigmacilarin bir cismin kiitlesi ile kiitlesine gore alabilecegi mesafe arasindaki
iliskiyi anlamasmi amaglamaktadir. Ogrenciler hazirladiklart mancimiklar1 kullanacaklar.
Alliminyum, demir, plastik vb. farkli malzemelerden yapilmis toplar1 kum havuzlarina atacaklar.
Topu en uzak mesafeye gondermeyi hedeflemeliler, bu yiizden atilacak kiitleli malzemeyi dogru
secebilmeliler. Daha sonra mesafeyi Olgerek isaret bayraklariyla isaretleyecekler. Daha sonra
“Diinyadan Ay'a” kitabinda toplarin mesafelerini 6l¢gmek i¢in kullanilan santimetreyi yardaya
cevirecekler. Bu ayn1 zamanda kitapta kullanilan Slciileri anlamalarma da yardimci olacaktir.

Sonunda topun daha uzaga giden grubu oyunu kazanir.
MANCINIK YARISMASI

Bir kaba sirastyla mavi, mor ve pembe kum dokiiliir. Konteynerin arkasma 5, 10, 15 ve 20
puanlik hedefler yerlestirildi.

Mavi kum 1 puan, mor kum 2 puan, pembe kum ise 3 puan degerindedir. Her birinde 5 6grenci
bulunan toplam 7 grup olusturulur. Cam, demir top, aliiminyum top ve pinpon toplar1 bir kutuya
konur. Ogrenci mancinikla istedigi 2 topla atis yapar.

Her gruptaki 6grenciler kendi gruplari igin yarigirlar. Atis sonunda 6grencinin puani grubun skor
tablosuna yazilir. Yarigsma sonunda puanlar eklenir. Grubun puani hesaplanir. En yiiksek puani
alan grup yarismayi kazanir.
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Score Table of Groups
Stude | Shooti | Stude | Shooti | Stude | Shooti | Stude | Shooti | Stude | Shooti | Student
nt ng nt ng nt ng nt ng nt ng Names
Name | points | Name | points | Name | points | Name | points | Name | points
S S S S S
Total:
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

LESSON PLAN 13

TEACHER DERYA ALP

SOLAR SYSTEM

OBJECTIVES

-Learning about planets (feature, inner and outher planets) and other objects in the solar system,
-Understanding the order of the planets in the solar system,

-Understanding the distance of planets to sun.

PREPARATION

1.Distribute the “Address Card” to the students. Let them complete it according to their pre-
knowledge about the asked information. Have some of the students share their Address Cards
aloud in the class They have some common points.Help them to find out this point.(same
hemisphere,same continent, same planet, same solar system, same galaxy)The most important
fact about the lesson they will find out is: “They live on Earth in the solar system”.

2.Ask students if they know the names of the other planets in the solar system, or if they can
name other objects of the solar system

They will watch the “The Planet song” video (video2) and fill in the blanks with the song lyrics
and later they will sing it together.

MATERIALS
Address card, planet song lyrics with blanks page, order the planets page Planet bingo cards
RESOURCES / REFERENCES

-https://www.youtube.com/watch?v=mQrigH97v94 planet song (video 1)

-https://www.youtube.com/watch?v=1ibKVRa01L8 Planet 101 /National Geografic (video 2)
-Learn Bright solar system
-Real World_Scaling the Solar System video NASAeCLIPS (video3)

-stellarlabstore.com (bingo game)

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
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OUTLINE / ABSTRACT

1.Jules Verne’s “From The Earth To The Moon” tells a science fiction story about an
adventure in the Solar System. In the book they try to go to the moon which is the closest object
to the earth. Although no space travel had been made until then, they had made many
calculations about the moons’ distance to the earth, solar system planets, celestial objects and
tried to make their dream come true.

Observing planets and space at that time was not as easy as it is now. Space telescopes like
Hubble and Webb did not exist. Galileo used the telescope for the first time to observe celestial
bodies. Herschell built a very large and powerful telescope. He calculated the height of the
mountains on the moon. Jules Verne gives lots of information in the “From To Earth To The
Moon” about size of solar systems’ planets, objects and their distances to each other.

This shows us that Jules Verne did a lot of research as a scientist and studied the solar system
very well. From the earth to the moon describes a journey through the solar system We also aim
to understand the planets in the solar system and the distances between them.

Let ‘s check the solar system planets feature and distance together.

They are going to watch Planet 101 /national geografic video (video 1) where they will learn
about the planets and solar system

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
Commission cannot be held responsible for any use, which may be made of the information contained therein

196




~Y.. AT R shas ST

S = A

-

E -
Tt

L 2q"
@ VeV @ -Erasmus+

Venus Hottest &Brtgh!est Planet

67 million miles from the'Sun

Gbddess of Love

;-‘Earth Onlyb!anex that sustains hfe - We I:ve here‘

93 milllion miles from the Sun

{ Mars: The Red Rlanet
: 142 nillion miles from the Sun :
.1 year on.Mars is 320 Earth days

- Juplter The G-ant / Stormy Planet
484 million miles from the Sun

Satum Known for it’s nngs
886 million miles from the Sun”
Furthest planet that can be seen
from Earth withaut a telescope

xnIs

! Uranus: Coldest Planet

1782 million miles from the Sun
O{blt ty on lt ss d :

_;Neptune w-ndy Planet (1200 mph winds
2793 million miles from the Sun
it takes 165 years to complete one orbit ¥

We are going to sort them by order and learn their features. Students are going to notice the
distances from the Sun and how the asteroid belt is separating the Inner and Outer planets.

THE PLANETS

<Mercury

® Venus.
<~Earth

QL
S
-
%
=
i
&

S
S
3
|
@S

inner planets outer planets

| .-». -,

®'Study.com

2.Asking students if they had noticed anything different about the distances between Inner
planets and the outer planets. Allow for responses and discuss about them.

Getting into groups for playing the Planet Bingo. Students are going to play the planet bingo
game. The first who finishes the card is going to win the game and so make Bingo.
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3.0Ordering the planets page is going to be given to the students. Asking them to write the names
of the planets in their own language. The papers are collected and attached on the bulleting
board of the stem lab.

The planets are not the same distance from the sun. Can you measure the distance of the planets
from the sun?

Let's do this measurement with our maths teacher
CALCULATING DISTANCE BETWEEN PLANETS

The galaxy we live in contains much more precise and complex mathematical calculations than
we think.

-Do you think it is possible to measure the distances between the planets and the sun?
-Can there be very large numbers with lots of zeros?
-Can we express these large numbers in more understandable units of measure?

To put it scientifically, to talk about how far the planets are from the sun, it is very difficult for
humans to grasp these distances, because their distances are constantly changing. For this reason,
astronomers often use the term astronomical unit (AU), which represents the distance from the
Earth to the Sun. The astronomical unit is a measure of distance used in astronomy. The
astronomical unit is formed from the distance of the earth we live on from the sun. Earth's orbit
is elliptical, and the ellipse separates diameters on the two axes. The astronomical unit is equal
to the radius of the major axis of the Earth's orbit.

Apnelion Perihelon

The gravitational interaction within the Solar System does not allow for a smooth and
stable orbital motion. Therefore, the radius of the orbits always changes. In order to solve this
problem, the International Astronomical Union (IAU) defined 1 astronomical unit in 1976 as the
radius of a regular circular orbit drawn by a particle with zero mass in 1 Gauss year
(365.2568983 days) and converted it to a constant value. The average distance between the Sun
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and the Earth is 1 AU, which is 149,597,870 km, or about 150 million km. Since the Sun-Earth

distance is accepted as 1 AU, it is very useful to give the distances of other planets from this

measure. AB is also used to specify the dimensions of other planetary systems. In this way, it

will be easier for us to compare with our own system.

https://www.youtube.com/watch?v=KtwVleglkz2s

The following table was created by Fraser Cain, the founder of Universe Today, in 2008,
and all planets and their distances from the Sun are shown in AU units. This actually provides a
kind of computational convenience when working with interplanetary distances.

-Now let's calculate the interplanetary distances in AU together.
Example: Mercury is 57 million km from the sun. Let's convert this distance to AU.

If 1 AU=150 million km; To calculate Mercury's distance from the sun in AU, we need to
divide.

57000000: 150 000000=0.387 AU = 0.4 AU is approximate.

Now let's calculate other interplanetary distances with the same method!
e Mercury: Average: 57 million km / 35 million miles (0.387 AU)
e Venus: Average: 108 million km / 67 million miles (0.722 AU)
e Earth: Average: 150 million km / 93 million miles (1 AU)
e Mars: Average: 228 million km / 142 million miles (1.52 AU)
e Jupiter: Average: 779 million km / 484 million miles (5.20 AU)
e Saturn: Average: 1.43 billion km / 889 million miles (9.58 AU)
e Uranus: Average: 2.88 billion km / 1.79 billion miles (19.2 AU)
e Neptune: Average: 4.50 billion km /2.8 billion miles (30.1 AU)
e Pluto: Average: 5.91 billion km / 3.67 billion miles (39.5 AU)

Although Pluto is no longer considered as a planet, we wanted to add it to see its distance.

The distance between the Moon and Earth is 384,400 km. Since this is a more understandable
distance, it is not expressed as an Astronomical unit.
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EVALUATION
-Planet Bingo is played with students.

-If it was possible to live on any planet, which one would you choose and why? Allow time for
discussion.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

ACTIVITY 1

(4] Address Card

(Fill in the information below.)

My Name

Street

City State Zip Code

County/Township (if applicable)

Country

Continent

Hemisphere (circle): Northern Southern

Planet in the

Which is a part of the Galaxy.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

Planet Song

There are eight planets in our solar system
We revolve around the sun

Join us to learn about the different planets
Now sing along and have some fun

My name is Mercury

I'm the second hottest planet

The closest one to the sun

A year on my surface is 88 days
I'm the smallest but I'm lots of fun

My name is Venus

I'm the hottest planet

But the second planet from the sun
I'm the brightest planet in our solar
system

And I'm too hot for any one

My name is Earth

I'm the planet you live on

The third Planet from the sun

I'm the only planet with organic life

So take care of me 'cause we're all one

My name is Mars

lamred in color

I'm the fourth planet from the sun

| have the highest mountain in our solar
system

A volcano named Olympus Mons

There are eight planets in our solar system
We revolve around the sun

Join us to learn about the different planets
Now sing along and have some fun

My name is Jupiter, | am covered in clouds
I'm the fifth planet from the sun

My giant red spot is a raging storm

As for size, I'm the biggest one

My name is Saturn, | am brown in color
I'm the sixth planet from the sun

My outer rings are extremely thin
They're made of dust and icy chunks

My name's Uranus, | am blue in color
I'm the seventh planet from the sun
Humans have named me the icy planet
Because | am the coldest one

My name is Neptune, | am blue in color
I'm the eighth planet from the sun

| have too many storms in my atmosphere
And I'm the furthest planet from the sun

There are eight planets in our solar system
We revolve around the sun

Join us to learn about the different planets
Now sing along and have some fun
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Planet Song

There are eight planets in our solar system
Wel................. around the sun

Join us to learn about the different planets 10
Now sing along and have some fun

- Erasmus+

There are eight planets in our solar system
We revolve around the sun
Join us to learn about the different

My name is Mercury
I'm the second hottest planet

The 2., one to the sun

Now sing along and have some fun

My name is Jupiter, | am covered in

A ; is 88 d I'm the 12...... planet from the sun
I y?r?r %n my sur a;)cet 'IS lot ayfsf My giant red spot is a raging 13.........
MINE S ut Fmfols ot fun As for size, 'mthe 14............. one

My name is Venus
I'mthed.................. planet

My name is Saturn, | am brown in color

I'mthe 15....... planet from the sun
I?’Ut the second planet from the sun My outer 16......... are extremely thin
I'mtheb5............. planet in our solar They're made of17 ........ and icy chunks
system
And I'm too hot for any one
My name is Earth My name's 18......... , | am blue in color
I'm the planet you live on I'mthe 19.......... planet from the sun
The 6............. Planet from the sun Humans have named me the 20..............
I'm the only planet with organicé........... Because lamthe 21.............. one
So take care of me 'cause we're all one

My name is Neptune,  am 22......... in
My name is Mars color
lam 8.......... in color I'm the 23........... planet from the sun
I'm the fourth planet from the sun | have too many 24.......... in my
I have the ..... mountain in our solar atmosphere
system AndI'mthe 25 ............. planet from the
A volcanonamed 9................. Mons sun

There are eight planets in our solar system
We revolve around the sun

Join us to learn about the different planets
Now sing along and have some fun
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
ACTIVITY3

Order the Planets

Identify the planets and write their names.

See more worksheets at www jump /parents/ worksheets ©2007-3012 Kncwledoe Advestirm, Inc. Al Fight ¢ Seyarved.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

ACTIVITY 4

RULES OF THE PLANET BINGO GAME

lI.Information cards are mixed.

2.Each groups are given a "Planet Bingo" card.

3.Each groups are given 25 bingo stones (you can use any object as a stone).
4.Information on the card is read loudly.

For example:

*After reading the information “known as the red planet”, players place a bingo stone on the
picture of the planet Mars.

*Find out what the shapes on the bingo card are.
If you can't, you can check out the planet bingo guide.

*There may be more than one Mars planet on the card, but players can only place a stone on one
each time the flashcard is read.

5.The next player chooses another flashcard and the game continues.

6.The first player to complete any line on the bingo card says “BINGO” and wins the game.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
ACTIVITY 5
Example: Mercury is 57 million km from the sun. Let's convert this distance to AU.
If 1 AU=150 million km;
57000000: 150 000000=0.387 AU = 0.4 AU is approximate.
Now let's calculate other interplanetary distances with the same method!
*Mercury: Average: 57 million km / 35 million miles (0.4 AU)
*Venus: Average: 108 million km / 67 million miles (...AU)
*Earth: Average: 150 million km / 93 million miles (...AU)
*Mars: Average: 228 million km / 142 million miles (...AU)
Jupiter: Average: 779 million km / 484 million miles (...AU)
*Saturn: Average: 1.43 billion km / 889 million miles (...AU)
*Uranus: Average: 2.88 billion km / 1.79 billion miles (...AU)
*Neptune: Average: 4.50 billion km / 2.8 billion miles (...AU)
*Pluto: Average: 5.91 billion km / 3.67 billion miles (...AU)

ACTIVITY 6
Modeling Interplanetary Distance

Using the ruler given below, place the planets whose distances we have calculated as AU on the
ruler. Explain how you arranged the distance between the planets and how you proportioned the
ruler as 1 AU.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

STEM LESSON 13
GUNES SISTEMI

HEDEFLER

-Giines sistemindeki gezegenler (6zelligi, i¢ ve dis gezegenler) ve diger cisimler hakkinda bilgi
sahibi olmak,

-Giines sistemindeki gezegenlerin sirasini anlamak,
-Gezegenlerin giinese olan uzakliginin anlasilmasi.
HAZIRLIK

1. “Adres Kartin1” 6grencilere dagitin. Sorulan bilgilerle ilgili 6n bilgilerine goére tamamlasinlar.
Ogrencilerden bazilarinin Adres Kartlarini smifta yiiksek sesle paylagmalarini saglayin. Bazi
ortak noktalari var. Bu noktayr bulmalarina yardimer olun. (ayn1 yarim kiire, ayni kita, ayni
gezegen, ayn1 giines sistemi, ayni galaksi) 6grenecekleri ders sudur: “Diinyada, glines sisteminde
yastyorlar”.

2. Ogrencilere giines sistemindeki diger gezegenlerin adlarini bilip bilmediklerini veya giines
sistemindeki diger nesnelerin adin1 bilip bilmeyeceklerini sorun.

“The Planet sarkis1” videosunu (video2) izleyip bosluklar sarki s6zleriyle dolduracaklar ve daha
sonra birlikte sdyleyecekler.

MALZEMELER

Adres karti, bosluklu gezegen sarki sozleri sayfasi, gezegenler sayfasini siparis etme Gezegen
bingo kartlari

KAYNAKLAR / REFERANSLAR

-https://www.youtube.com/watch?v=mQrigH97v94 gezegen sarkis1 (video 1)
-https://www.youtube.com/watch?v=libKVRa01L8 Gezegen 101 /National Geografic (video 2)
-Parlak giines sistemini 6grenin

-Gergek Diinya Giines Sistemini Olgeklendirmek videosu NASAeCLIPS (video3)
-stellarlabstore.com (bingo oyunu)

ANLATIM / OZET

Jules Verne'in "Diinyadan Aya" adli eseri Giines Sistemi'ndeki bir maceray1 konu alan bir bilim
kurgu Oykiislinii anlatiyor. Kitapta diinyaya en yakin cisim olan aya gitmeye ¢alisiliyor. O
zamana kadar herhangi bir uzay yolculugu yapilmamasina ragmen ayn diinyaya uzakligi, giines
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sistemindeki gezegenler, gok cisimleri hakkinda bir¢ok hesaplama yapmislar ve hayallerini
gergeklestirmeye calismiglardi.

O donemde gezegenleri ve uzayr gozlemlemek simdiki kadar kolay degildi. Hubble ve Webb
gibi uzay teleskoplar1 yoktu. Galileo teleskopu ilk kez gok cisimlerini gozlemlemek igin
kulland1. Herschell ¢ok biiylik ve giiclii bir teleskop yapti. Aydaki daglarin yiiksekligini
hesapladi. Jules Verne, “Diinyadan Ay'a” adli eserinde giines sistemindeki gezegenlerin,
cisimlerin biiyiikliikleri ve birbirlerine olan uzakliklar1 hakkinda pek ¢ok bilgi veriyor.

Bu bize Jules Verne'in bir bilim insan1 olarak ¢ok fazla arastirma yaptigin1 ve gilines sistemini
cok iyi inceledigini gosteriyor. Diinya'dan Ay'a giines sistemi boyunca bir yolculuk anlatiliyor.
Ayrica giines sistemindeki gezegenleri ve aralarindaki mesafeleri de anlamay1 amagliyoruz.

Gelin giines sistemi gezegenlerinin 6zelligini ve uzakligini birlikte kontrol edelim.

Gezegenler ve gilines sistemi hakkinda bilgi sahibi olacaklar1 Planet 101 / ulusal cografya
videosunu (video 1) izleyecekler.

Bunlari sirastyla siralayip 6zelliklerini 6grenecegiz. Ogrenciler Giines'ten olan mesafeleri ve
asteroit kusagmin I¢ ve Dis gezegenleri nasil ayirdigini fark edecekler.

THE PLANETS

2
S
N
O]
=
'

" @

@ ~Venus

..*—Earth

“inner planets outer planets

®Studv.com
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1. Ogrencilere I¢ gezegenler ile dis gezegenler arasindaki mesafeler hakkinda farkli bir sey fark edip
etmediklerini sormak. Yanitlara izin verin ve onlar hakkinda tartisin.

Planet Bingo oynamak icin gruplara katilmak. Ogrenciler gezegen bingo oyununu oynayacaklar. Karti
ilk bitiren oyunu kazanacak ve bdylece Bingo'yu yapacak.

2. Ogrencilere gezegenleri siralama sayfasi verilecektir. Gezegenlerin adlarmi kendi dillerinde
yazmalarinin istenmesi. Kagitlar toplanir ve kok laboratuvarinin biilten tahtasina yapistirilir.

Gezegenler giinese ayn1 uzaklikta degildir. Gezegenlerin gilinese uzakligini 6lgebilir misiniz?

Bu 6l¢timii matematik 6gretmenimiz ile yapalim

GEZEGENLER ARASI MESAFE HESAPLAMA (MATEMATIK OGRETMENI:ELIF OZTURK)
Yasadigimiz galaksi sandigimizdan ¢ok daha hassas ve karmasik matematiksel hesaplamalar iceriyor.
-Sizce gezegenler ile glines arasindaki mesafeleri 6lgmek miimkiin mii?

-Cok sayida sifir igeren ¢ok biiyiik sayilar olabilir mi?

-Bu biiytik sayilar1 daha anlasilir 6l¢ii birimleriyle ifade edebilir miyiz?

Bilimsel olarak sdylemek gerekirse gezegenlerin giinese ne kadar uzak oldugundan bahsetmek
gerekirse, insanlarin bu mesafeleri kavramasi oldukg¢a zordur ¢iinkii mesafeleri siirekli degismektedir.
Bu nedenle gokbilimciler siklikla Diinya'dan Giines'e olan mesafeyi temsil eden astronomik birim (AU)
terimini kullanirlar. Astronomik birim astronomide kullanilan mesafe Olciistidiir. Astronomik birim,
izerinde yasadigimiz diinyanin giinese olan uzakligindan olusur. Diinyanin yoriingesi eliptiktir ve elips,
caplar iki eksende ayirir. Astronomik birim, Diinya yoriingesinin ana ekseninin yaricapina esittir.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

Aphefion Periheion

v Giines Sistemi i¢indeki yerc¢ekimsel etkilesim diizgiin ve istikrarli bir yoriinge hareketine
izin vermez. Bu nedenle yoriingelerin yarigap1 her zaman degisir. Bu sorunu ¢ézmek i¢in
Uluslararas1 Astronomi Birligi (IAU) 1976 yilinda 1 astronomik birimi, sifir kiitleli bir
parcacigin 1 Gauss yilinda (365.2568983 giin) ¢izdigi diizenli dairesel yoriingenin yarigap1
olarak tanimlamis ve bunu sabit bir degere dontistiirmiistiir. . Giines ile Diinya arasindaki
ortalama mesafe 1 AU, yani 149.597.870 km veya yaklasik 150 milyon km'dir. Giines-
Diinya mesafesi 1 AU olarak kabul edildiginden diger gezegenlerin mesafelerini bu 6l¢ii
iizerinden vermek olduk¢a faydalidir. AB ayni zamanda diger gezegen sistemlerinin
boyutlarimi belirtmek icin de kullanilir. Bu sayede kendi sistemimizle karsilastirmamiz
daha kolay olacaktir.

V' https://www.youtube.com/watch?v=KtwVlglkz2s

v' Asagidaki tablo Universe Today'in kurucusu Fraser Cain tarafindan 2008 yilinda
olusturulmus olup, tim gezegenler ve Giines'e olan wuzakliklar1 AU birimleriyle
gosterilmektedir. Bu aslinda gezegenler arasi mesafelerle ¢alisirken bir tiir hesaplama
kolaylig1 sagliyor.

v Simdi AB'deki gezegenler arasi mesafeleri birlikte hesaplayalim.

v" Ornek: Merkiir giinesten 57 milyon km uzaktadir. Bu mesafeyi AU'ya cevirelim.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the
Commission cannot be held responsible for any use, which may be made of the information contained therein

211



https://www.youtube.com/watch?v=KtwVlglkz2s

.
VeV B - Erasmus+
A &
2022-1-RO01-KA220-SCH-000088614
v 1 AU=150 milyon km ise; AU'da Merkiir'in giinese olan uzakligini hesaplamak igin

bélmemiz gerekir. 57000000: 150 000000= 0,387 AU = 0,4 AU yaklasiktir.

Simdi ayn1 yontemle diger gezegenler arasi mesafeleri de hesaplayalim!

Merkiir: Ortalama: 57 milyon km / 35 milyon mil (0,387 AU)

Veniis: Ortalama: 108 milyon km / 67 milyon mil (0,722 AU)

Diinya: Ortalama: 150 milyon km / 93 milyon mil (1 AU)

Mars: Ortalama: 228 milyon km / 142 milyon mil (1,52 AU)

Jiipiter: Ortalama: 779 milyon km / 484 milyon mil (5,20 AU)Saturn: Average: 1.43
billion km / 889 million miles (9.58 AU)

Uranus: Average: 2.88 billion km / 1.79 billion miles (19.2 AU)

Neptune: Average: 4.50 billion km / 2.8 billion miles (30.1 AU)

v Pluto: Average: 5.91 billion km / 3.67 billion miles (39.5 AU)

AN N N NN

AR

Pliiton artik gezegen olarak kabul edilmese de mesafesini gorebilmek i¢in onu da eklemek istedik.

Ay 1ile Diinya arasindaki mesafe 384.400 km'dir. Bu daha anlasilir bir mesafe oldugundan

Astronomik birim olarak ifade edilmez.
DEGERLENDIRME
-Planet Bingo 6grencilerle oynanir.

-Herhangi bir gezegende yasamak miimkiin olsaydi hangisini se¢erdiniz ve neden? Tartismaya

zaman tantyin.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
ACTIVITY 1

(4] Address Card

(Fill in the information below.)

My Name

Street

City State Zip Code

County/Township (if applicable)

Country

Continent

Hemisphere (circie): Northern Southem

Planet n the

Which is a part of the Galaxy.
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Gezegen Sarkisi

Giines sistemimizde sekiz gezegen var Glinesin
etrafinda doniiyoruz

Farkli gezegenler hakkinda bilgi edinmek igin
bize katilin Simdi sarki sdyleyin ve biraz
eglenin

Benim adim Merkiir
Ben giinese en yakin ikinci en sicak gezegenim

Benim yiizeyimde bir yil 88 giin, ben en
kiiciglim ama ¢ok eglenceliyim

Benim adim Vendis, en sicak gezegenim

Ama gilinesten sonraki ikinci gezegen, gilines
sistemimizdeki en parlak gezegenim

Ve herhangi biri i¢in ¢ok atesliyim

Benim adim Toprak

Ben senin yasadigin gezegenim Giinesten
sonraki liciincii gezegen

Organik yasama sahip tek gezegen benim

Bu yiizden bana iyi bak ciinkii hepimiz biriz

Benim adim Mars, rengim kirmizi
Glinesten dordiincii gezegenim
Giines sistemimizdeki en yiiksek dag bende

Olympus Mons adinda bir yanardag

Gilines sistemimizde sekiz
Giinesin etrafinda doniiyoruz

gezegen var

Farkli gezegenler hakkinda bilgi edinmek i¢in
bize katilim Simdi sarki sdyleyin ve biraz
eglenin

Adim Jipiter, bulutlarla kapliyim Giinesten
besinci gezegenim

Dev kirmizi noktam siddetli bir firtina

Biiytikliige gelince, en bliyligli benim

Adim Satiirn, rengim kahverengi, gilinesten
altinc1 gezegenim

Di1s halkalarim son derece ince, toz ve buzlu
parcalardan olusuyorlar

Adim Uraniis, rengim mavi, glinesten yedinci
gezegenim Insanlar bana buzlu gezegen adim
verdi ¢iinkii ben en soguk olanim

Adim Neptiin, rengim mavi,
sekizinci gezegenim

glinesten

Atmosferimde c¢ok fazla firtina var ve ben
giinese en uzak gezegenim

Gilines sistemimizde sekiz
Giinesin etrafinda doniiyoruz

gezegen var

Farkli gezegenler hakkinda bilgi edinmek i¢in
bize katilm Simdi sarki sOyleyin ve biraz
eglenin
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
ACTIVITY 3
o EBTRT ) ~ SolarSystem

Order the Planets

Identify the planets and write their names.
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AKTIVITE 4

PLANET BINGO OYUNUNUN KURALLARI
1. Bilgi kartlar1 karigtirilir.

2. Her gruba bir "Gezegen Bingo" kart1 verilir.

3. Her gruba 25 adet bingo tas1 verilir (herhangi bir nesneyi tas olarak kullanabilirsiniz). 4.Karttaki
bilgiler yiiksek sesle okunur.

Ornegin:

*Qyuncular “Kizil Gezegen olarak bilinir” bilgisini okuduktan sonra Mars gezegeninin resminin {izerine
bir bingo tas1 yerlestirirler.

*Bingo kartindaki sekillerin ne oldugunu 6grenin.
Eger yapamiyorsaniz gezegen bingo rehberine goz atabilirsiniz.

*Kart lizerinde birden fazla Mars gezegeni olabilir, ancak oyuncular bilgi karti her okundugunda
yalnizca bir tanesinin tizerine tas koyabilirler.

5. Siradaki oyuncu baska bir bilgi kart1 seger ve oyun devam eder.

6. Bingo kartindaki herhangi bir satir1 ilk tamamlayan oyuncu “BINGO” der ve oyunu kazanir.

Stellar Lab

i S e S
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

AKTIVITE 5

Ornek: Merkiir giinesten 57 milyon km uzaktadir. Bu mesafeyi AU'ya gevirelim. 1 AU=150
milyon km ise;

57000000: 150 000000= 0,387 AU = 0,4 AU yaklasiktir.
Simdi ayn1 yontemle diger gezegenler aras1 mesafeleri de hesaplayalim!
» Merkiir: Ortalama: 57 milyon km / 35 milyon mil (0,4 AU)
* Veniis: Ortalama: 108 milyon km / 67 milyon mil (...AU)

* Diinya: Ortalama: 150 milyon km / 93 milyon mil (...AU)

* Mars: Ortalama: 228 milyon km / 142 milyon mil (...AU)

» Jiipiter: Ortalama: 779 milyon km / 484 milyon mil (...AU)
« Satiirn: Ortalama: 1,43 milyar km / 889 milyon mil (...AU)
* Urantis: Ortalama: 2,88 milyar km / 1,79 milyar mil (...AU)
* Neptiin: Ortalama: 4,50 milyar km / 2,8 milyar mil (...AU)
* Pliiton: Ortalama: 5,91 milyar km / 3,67 milyar mil (...AU)

AKTIVITE 6
Gezegenlerarast Mesafenin Modellenmesi

Asagida verilen cetveli kullanarak uzakliklarin1 AU olarak hesapladigimiz gezegenleri cetvelin
iizerine yerlestirin. Gezegenler arasindaki mesafeyi nasil diizenlediginizi ve cetveli 1 AU olarak
nasil orantiladiginiz1 agiklayin.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
LESSON PLAN 14
TEACHER SEVDA UYANIK
COURSE TYPE

Stem Lesson with Quest Erasmus Project
SUBJECT

Imagine, design, produce and solve physical and social problems that may be encountered in
creating a long-term living space on the Moon.

NUMBER OF STUDENTS : 30

METHODS

Lego, Brainstorming, Group work, QR CODE, creativity, search and match, slide presentation
REFERENCES

https://www.bilimkahramanlaribulusuygu.org

GENERAL OBJECTIVE

This research aims to identify the physical and social problems that a person may encounter
while doing long-term research on the AY and propose solutions for them.

EXPECTED PROBLEMS

Students may find it difficult to warm up to the group at the beginning and may not answer the
questions. Students are relaxed with the tips given by the teacher and the students are included in
the activity.

ACTIVITY 1 (WARM) JOURNEY TO THE MOON

OBJECTIVE

To create an enjoyable environment while students get to know each other.
METHOD

The teacher tells the students that a cruise ship will go to the moon and they are invited to this
journey. Since the ship is designed in accordance with the conditions of space, the passengers
should correctly evaluate the limited options they will take with them. The teacher leaves an
invitation card in front of the students. and this invitation asks them to write their names and an
item they want to take. There is a secret rule here. If the game gets too busy, the teacher informs
the students with a few tips. The game can continue until all participants solve the rules of the
game and find an item for themselves.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
ACTIVITY 2
SURVIVING THE DEPTH OF THE MOON
OBJECTIVE
Finding out what we need to live on the Moon long term and designing them on Lego
METHOD

The teacher asks the students where they need to live in the world and asks the students to write
a sentence. After the answers, the second question is what you would need if you lived on the
Moon for more than 1 year. In line with the answers from the groups, the teacher asked the
students to write a sentence. He asks them to create a living space on the moon. The students
create the living space with the instructions he sends to the students.

The first to complete the Lego work from the groups matches the name of the living area with
the corresponding envelope and completes the game.

COURSE TYPE

Stem Lesson with Quest Erasmus Project

SUBJECT

Virtual museum study created as a result of Erasmus Turkey house tour
NUMBER OF STUDENTS 30

METHODS

Internet, Group work, QR CODE, Phone, Research, design, creativity, art,5E model, slide
presentation

REFERENCES

www.artsteps.com

https://pixabay.com.tr

https//dergipark.org.tr/plublfmgted/ISSN:2667-5323
GENERAL OBJECTIVE

To enable students to transform the knowledge they have acquired during the trip into a museum
through design.

EXPECTED PROBLEMS

Problems with internet connections while students are designing.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

ACTIVITY 11DESIGN WHAT I VISIT WITH TECHNOLOGY
METHOD

The teacher asks the students to create a photo folder on their phones from when they come to
Turkey. He asks them to save the information and photographs they have learned during the trip
here. At the beginning of the lesson, the teacher asks what they have learned about the moon
during the trip. In line with the answers from the students, the teacher asks the students to do
research and the teacher collects the subject by sharing the scientific details of the trip in general.
The teacher tells the students that they will design a virtual Turkey to the moon museum at the
last stage. Then they create a virtual museum using their own folder of pictures. After
completing the virtual museums, the students prepare the link to the museums using a QR code.
is exceeded.

STEM LESSON 14

DERS TURU
Quest Erasmus Projesi ile Kok Ders
DERS

Ay'da uzun vadeli bir yasam alan1 yaratmada karsilasilabilecek fiziksel ve sosyal sorunlari hayal
edin, tasarlayn, liretin ve ¢oziin.

OGRENCI SAYISI 30

YONTEMLER

Lego, Beyin firtinasi, Grup ¢alismasi, QR KODU, yaraticilik, arama ve eglestirme, slayt sunumu
REFERANSLAR

https://www.bilimkahramanlaribulusuygu.org

GENEL AMAC

Bu arastirma, kisinin AY hakkinda uzun stireli arastirma yaparken karsilasabilecegi fiziksel ve
sosyal sorunlar1 tespit etmeyi ve bunlara ¢dziim Onerileri sunmay1 amacglamaktadir.

BEKLENEN SORUNLAR

Ogrenciler baslangicta gruba 1smmakta zorlanabilir ve sorular1 cevaplayamayabilirler.
Ogretmenin verdigi ipuglariyla dgrenciler rahatlar ve dgrenciler etkinlige dahil edilir.

ETKINLIK 1 (SICAK) AY'A YOLCULUK HEDEFI

Ogrencilerin birbirlerini tanimasi icin keyifli bir ortam yaratmak.
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YONTEM

Ogretmen 6grencilere aya bir yolcu gemisinin gidecegini sdyler ve onlar1 bu yolculuga davet
eder. Gemi alan kosullarina uygun olarak tasarlandigindan yolcularin yanlarina alacaklar1 siirh
secenekleri dogru degerlendirmeleri gerekmektedir. Ogretmen dgrencilerin oniine bir davetiye
birakir. ve bu davetiye onlardan isimlerini ve almak istedikleri bir esyay1 yazmalarini istiyor.
Burada gizli bir kural var. Oyun ¢ok yogunlasirsa Ogretmen oOgrencileri birkag ipucuyla
bilgilendirir. Oyun, tiim katilimcilar oyunun kurallarin1 ¢6ziip kendileri i¢in bir 63e bulana kadar
devam edebilir.

ETKINLIK 2 AYIN DERINLIKLERINDE HAYATTA KALMAK HEDEF

Uzun vadede Ay'da yasamak i¢in neye ihtiyacimiz oldugunu bulmak ve bunlari Lego'da
tasarlamak

YONTEM

Ogretmen ogrencilere diinyanin neresinde yasamalar1 gerektigini sorar ve ogrencilerden bir
ciimle yazmalarim ister. Cevaplardan sonra ikinci soru ise Ay'da 1 yildan fazla yasasaydiniz
neye ihtiyaciniz olurdu? Gruplardan gelen cevaplar dogrultusunda 6gretmen 6grencilerden bir
climle yazmalarini istedi. Onlardan ayda bir yasam alani yaratmalarmi istiyor. Ogrencilere
gonderdigi talimatlarla 6grenciler yagsam alanini olusturur.

Gruplardan Lego calismasmi ilk tamamlayan, yasam alaninin adim ilgili zarfla eslestirerek
oyunu tamamlar.

DERS TURU

Quest Erasmus Projesi ile Kok Ders

DERS

Erasmus Tiirkiye ev turu sonucunda olusturulan sanal miize ¢alismasi
OGRENCI SAYISI 30

YONTEMLER

Internet, Grup ¢alismas;, QR KOD, Telefon, Arastirma, tasarim, yaraticilik, sanat,5E modeli,
slayt sunumu

REFERANSLAR

www.artsteps.com https://pixabay.com.tr
https//dergipark.org.tr/plublfmgted/ISSN:2667-5323
GENEL AMAC

Ogrencilerin gezi sirasinda edindikleri bilgileri tasarim yoluyla miizeye doniistiirmelerini
saglamak.
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BEKLENEN SORUNLAR

Ogrenciler tasarim yaparken internet baglantilariyla ilgili sorunlar
TEKNOLOJI YONTEMI

Ogretmen &grencilerden Tiirkiye'ye geldiklerinde telefonlarinda bir fotograf klasérii
olusturmalarini ister. Yolculuk sirasinda 6grendikleri bilgi ve fotograflar1 buraya kaydetmelerini
ister. Dersin basinda Ogretmen gezi sirasinda ay hakkinda neler Ogrendiklerini sorar.
Ogrencilerden gelen cevaplar dogrultusunda dgretmen dgrencilerden arastirma yapmalarini ister
ve dgretmen genel olarak gezinin bilimsel detaylarimi paylasarak konuyu toparlar. Ogretmen
Ogrencilere son agamada sanal bir ay miizesi Tiirkiye tasarlayacaklarini sdyler. Daha sonra kendi
resim klasorlerini kullanarak sanal bir miize olustururlar. Ogrenciler sanal miizeleri
tamamladiktan sonra QR kod kullanarak miizelerin baglantisint hazirlarlar. agilmistir.

STEM LESSON 15
TEACHER DERYA ALP
WATER ROCKET
OBJECTIVES

-Understanding the working principles of rockets and the connection between those principles
and Newton’s 3rd Law of Action-Reaction.

PREPARATION
- Rocket101/National Geography is goingto be watched

-After making the rocket car students are going to watch the video STEM At Home Episode
#9:building a water-powered rocket

MATERIALS
2.51t plastic bottle, cork stopper, bike pump cartoon, glue, water
RESOURCES

http://bilimgenc.tubitak.gov.tr

Rocket101/National Geography
Watch STEM At Home Episode #9:buildig a water-powered rocket
OUTLINE

After they had prepared their a rocket racer cars, they would be able to understand that for to go
forward, a force -in opposite direction- is needed. So this is going to be applied to Newton’s 3rd
Law of Action- Reaction to water rocket

They are going to launch their rockets to complete their space program. A countdown is going to
be done during their launches. They are going to launch their rocket from school garden.
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We are going to pump air into a bottle, which has water inside, with bike pump.

Air that we pump causes pressure into bottle. Because of this pressure, water is pushed by air.
While water is coming out of the bottle, it applies a force from the bottle’s opposite side. By this

way our rocket launches.

DRAW 3 TRIANGLES

DRAW AND CUT A CIRCLE

FOLD IT A CONE

PUT THE CORK ON THE MOUTH
MAKE A HOLE IN THE CORK OF THE BOTTLE

2

STUFF YOU NEED

CUT THEM

TAPE IT TO BOTTLE

w
A
E
R
R
R ©
C
K
E
T

CUT THE RADIUS OF THE CIRCLE

ATTACH THE CONE TO BOTTLE
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
STEM LESSON 15
DERS

Ay'da uzun vadeli bir yasam alan1 yaratmada karsilasilabilecek fiziksel ve sosyal sorunlar1 hayal
edin, tasarlayn, iiretin ve ¢0ziin.

OGRENCI SAYISI 30
YONTEMLER
Lego, Beyin firtinasi, Grup ¢alismasi, QR KODU, yaraticilik, arama ve eslestirme, slayt sunumu

REFERANSLAR https://www.bilimkahramanlaribulusuygu.org

GENEL AMAC

Bu arastirma, kisinin AY hakkinda uzun siireli aragtirma yaparken karsilasabilecegi fiziksel ve
sosyal sorunlari tespit etmeyi ve bunlara ¢éziim onerileri sunmay1 amaglamaktadir.

BEKLENEN SORUNLAR

Ogrenciler baslangicta gruba 1smmakta zorlanabilir ve sorulari cevaplayamayabilirler.
Ogretmenin verdigi ipuglariyla dgrenciler rahatlar ve dgrenciler etkinlige dahil edilir.

ETKINLIK 1 (SICAK) AY'A YOLCULUK HEDEFI
Ogrencilerin birbirlerini tanimasi igin keyifli bir ortam yaratmak.

YONTEM: Ogretmen Ogrencilere aya bir yolcu gemisinin gidecegini sdyler ve onlari bu
yolculuga davet eder. Gemi alan kosullarina uygun olarak tasarlandigindan yolcularin yanlarina
alacaklar1 smirl secenekleri dogru degerlendirmeleri gerekmektedir. Ogretmen 6grencilerin
oniine bir davetiye birakir. ve bu davetiye onlardan isimlerini ve almak istedikleri bir esyay1
yazmalarini istiyor. Burada gizli bir kural var. Oyun ¢ok yogunlasirsa 6gretmen Ogrencileri
birka¢ ipucuyla bilgilendirir. Oyun, tiim katilimcilar oyunun kurallarim1 ¢6ziip kendileri i¢in bir
0ge bulana kadar devam edebilir.

ETKINLIK 2 AYIN DERINLIKLERINDE HAYATTA KALMAK HEDEF

Uzun vadede Ay'da yasamak ic¢in neye ihtiyactmiz oldugunu bulmak ve bunlar Lego'da
tasarlamak

YONTEM

Ogretmen 6grencilere diinyanin neresinde yasamalar1 gerektigini sorar ve dgrencilerden bir
cimle yazmalarim ister. Cevaplardan sonra ikinci soru ise Ay'da 1 yildan fazla yasasaydiniz
neye ihtiyaciniz olurdu? Gruplardan gelen cevaplar dogrultusunda 6gretmen 6grencilerden bir
ciimle yazmalarim istedi. Onlardan ayda bir yasam alami yaratmalarmi istiyor. Ogrencilere
gonderdigi talimatlarla 6grenciler yasam alanini olusturur.
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Gruplardan Lego calismasini ilk tamamlayan, yasam alaninin adimi ilgili zarfla eslestirerek
oyunu tamamlar.

STEM LESSON 16

TEACHER SiBEL GEZER
OBSTACLE AVOIDING ROBOT
OBJECTIVE:

With Mblock encoding the students
v’ Sees the working logic of the distance sensor.
v’ Learns the driver connections of DC motors

v" Successfully performing the work required by that role as a team member in different
roles (such as the robot's external design, the robot's internal system, coding) in the
Project Work.

v Discovers debugging and problem solving techniques in the coding process.
PREPARATION

A video is going to be watched about the use of robots in daily life and how robots work. The
obstacle avoiding robot construction materials and installation instructions are placed on the
tables.

MATERIALS

v" Pinoobot Toolkit (Pinoo Control Board USB cable  Gray Cable, Distance
Sensor Dc Motor Wheel Chassis Rover Wheel Screw Battery Cap)

v" Pinoobot assembly instruction
v" Related video
RESOURCES https://www.pinoo.io/ https://bilimgenc.tubitak.gov.tr/

OUTLINE

In the beginning of the lesson, On the interactive board, a video is going to be shown about the
usage areas of robots in daily life and what robots look like. So “how do robots work?” In
response to the question, the video showing how the robots work is shown to the students.

The obstacle avoiding robot application is going to be given, so that the practice starts. Students
are asked to assemble the robot parts on their desks according to the instructions given in the
obstacle avoiding robot instructions. Then, the Mblock program is opened on the computers. The
codes which are already written on the instruction sheet which are going to be uploaded to make
the robot work given in the instruction are written and uploaded to the robot avoiding the
obstacle.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM

EVALUATION

It is ensured that the connections of the created Obstacle Avoiding Robot are correctly
connected. In Mblock, the writing of the codes are checked. Debugging is done. When each
group's Obstacle Avoidance Robot encounters an obstacle, it is evaluated whether it can avoid
the obstacle by first turning back and then right or left.

STEM LESSON 16

ENGELDEN KACINAN ROBOT

HEDEF

Ogrencileri Mblock kodlamasi ile
v’ Mesafe sensoriiniin ¢alisma mantigini goriir.
v DC motorlarin siiriicii baglantilarin1 6grenir

v' Proje Calismasinda farkli rollerde (robotun dis tasarimi, robotun ig¢ sistemi, kodlamasi
gibi) ekip tiyesi olarak o roliin gerektirdigi ¢aligsmalar1 basariyla gerceklestirmek.

v" Kodlama siirecinde hata ayiklama ve problem ¢6zme tekniklerini kesfeder.

HAZIRLIK

Robotlarin giinliik hayatta kullanim1 ve robotlarin nasil c¢alistigi hakkinda video izlenecek.
Robotun engelden kaginan yapim malzemeleri ve montaj talimatlart masalarin {izerine
yerlestirilmistir.

MALZEMELER

v Pinoobot Ara¢ Takimi (Pinoo Kontrol Kart1 USB kablosu Gri Kablo, Mesafe Sensorii, Dc
Motor, Tekerlek Sasi Rover Tekerlek Vidali Pil Kapag)

v Pinoobot montaj talimati

v lgili video

KAYNAKLAR

https://www.pinoo.io/
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ANLATIM

Dersin baginda interaktif tahtada robotlarin giinliik hayatta kullanim alanlar1 ve robotlarin neye
benzedigi hakkinda bir video gosterilecek. Peki “robotlar nasil ¢alisir?” Sorusuna yanit olarak
Ogrencilere robotlarin nasil calistigini gosteren video gosteriliyor. Engellerden kacan robot
uygulamasi verilecek ve uygulama baslayacak. Ogrencilerden engellerden kacan robot
talimatlarinda verilen talimatlara gore robot pargalarini masalarina monte etmeleri istenir. Daha
sonra bilgisayarlarda Mblock programi acilir. Talimatta verilen robotun c¢aligmasini saglamak
icin yliklenecek olan talimat kagidinda onceden yazili olan kodlar yazilip engelden kaginarak
robota yiiklenir.

DEGERLENDIRME

Olusturulan Engellerden Kagan Robotun baglantilarinin dogru sekilde yapilmasi saglanir.
Mblock'ta kodlarin yazimi kontrol edilir. Hata ayiklama tamamlandi. Her grubun Engellerden
Kacinma Robotu bir engelle karsilastiginda dnce geriye, sonra saga veya sola donerek engelden
kaginip kaginamayacagi degerlendirilir.

PINOOBOT: ROBOT EGITIMLERINDEN KACINILAN ENGEL

Pinoo, cocuklarin Arduino ile daha kolay kod yazabilmeleri i¢in gelistirilmis bir kontrol
panosudur.

Aracimiz bir engelle karsilastiginda rastgele saga veya sola yoniinii degistirecektir.
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QUELQUES VOYAGES EXTRAORDINAIRES FROM JULES VERNE TO STEM
MALZEMELER:
Pinoo Kontrol Kart1 USB kablosu Kablo Mesafe Sensorii Dc Motor (2)

Tekerlek(2) Sasi Rover Tekerlek Vidali giic bankasi

Tornavida /
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INSTALLATION OF OUR PINOOBOT

DC Motor
Mount our DC motors with the
help of screws and nuts by
attaching them to the slots on
both sides at the bottom of the
chassis.

Install the ultrasonic distance

As seen In the picture, assemble

o the DC Motors. Use specially
drilled holes for screws in the
chassis.

Place our Pinoo Board as
shown in the figure and fix
it using the screws.

Attach our Pinoo Board to the riser
“ / feet using screws.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission cannot be held
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& total of 4 DC rmotors, in other
weords, two wires, one of which is red
amnd Black, enctend.

Wae plug e se cables into the white

Distance Sensor slots on your Finco control cand
q" P We need to pay attention to this
. / walven wearing. We neaed to insert the

cable from the keft o the laeft, and
thve cable from the rght to the rigiht.

The distance sensor can measure from 2 cm to 400 cm. The distance sensor is easily connected
with a single cable.

Attach the wheels to the white DC motor axle
extending outward on the chassis sides.

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission cannot be held
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Connect the USB cable with one end
to the pinoo card and the other end to
the computer as shown in the picture.

When the installation of our
distance sensor is finished,
connect one end of the gray cable
to the distance sensor and the
other end to the door number S on
our pinoo card.

Bu son yon ile PinooBot tamamlanir. Simdi kodlama kismina devam edelim.
PinooBot'umuzu bilgisayara baglayalim.

PinooBot’umuzu bilgisayara baglamak i¢in USB kablosunu aliyoruz. Bilgisayara baglantiy1
yapiyoruz.

Bilgisayarlarimizdan mBlock programini agmamiz gerekiyor.
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mBlock programini agtiktan sonra agagida gordiigiiniiz kodlari yaziyoruz.

Kod yazildiktan sonra Pinoobot'umuzu USB kablo ile bilgisayara baglayip kodlar1 karta ytikliiyoruz.

Speed

. Forward
whan Pinoo starts up I

Pinoo Bot: Yon( llerie ) Hiz( 225« )

Distance Sensor
forever

14 Pinoo Mesafe Sensoru Okuw: Pinl Pinoo S ) > 9 then

Pinoo Bot: Yon ([ llerie L Hiz( 225e )

eélso

set way v to pick random o to o
it way = 0 then

PincoBot:Yon( Geri= L Hiz( 225+ )

wait @ secol|ds —

Pinoo Bot: Yon( Sage ) Hiz( 226+ )

wait m seconds B a Ck

way = o than

Pinoo Bot: Yon( Gerivy ) Hiz( 225+ )

walt m ssoonds -

Pinoo Bot: Yon( Solv L Hiz( 225+« )

wait m ssconds

Left
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E
Mc

> 0
¢ Connect

exte We press the connect button.

We choose show ports and make the output
COM value selected.

Here you can have different values such
as COM3 COM5 COM6 COM10.

Show all connectable devices

| /dev/tty.BLTH

Hepsi bu kadar, artik engellerden kagan “PINOOBOT” robotumuz kullanima hazir.

Powerbank’1 robotumuza baglayarak bilgisayardan bagimsiz olarak hareket ettirebiliyoruz.

“Everything one man can imagine, one day another will achieve.”

Jules Verne
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