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1. Resursele de invatare
1.1 Unitatea de invatare — Proiectati un panou solar

1.1.1 Context

Detinerea unor cunostinte de baza de programare a placii de control Arduino Uno fnainte de

inceperea acestui curs ar fi benefica elevilor pentru crearea unor proiecte mai eficiente.

Elevilor li se prezintd un scurt videoclip pentru a le atrage atentia asupra importantei energiei
solare, o sursa de energie regenerabild. Dupa atragerea atentiei elevilor, se prezinta informatii
conceptuale despre ce este energia solard si cum functioneaza panourile solare. Elevii sunt apoi
intrebati ce se poate face pentru a obtine o eficientd mai mare de la panourile solare. Elevii sunt
rugati sa expuna diferite idei pe aceasta tema. Apoi, li se arata acestora diferite exemple de panouri

solare utilizate Tn intreaga lume.

Prin intermediul unei lanterne, al unui voltmetru si al unui panou solar, se prezinta modul Tn
care unghiul de cadere a luminii solare afecteaza energia electrica obtinuta de la panoul solar. Se
mentioneaza ca unghiul de incidenta al razelor solare care cad pe Pamant se poate schimba iar acest
lucru poate afecta energia obtinutd de la panourile solare. Elevii sunt rugati sa se gandeasca la
masurile care pot fi luate pentru a asigura continuitatea perpendicularitatii razelor solare pe panoul
solar. Elevii sunt rugati sa isi explice ideile in fata colegilor. Acestia sunt rugati sa discute intre ei.
Dupa ce se aduna parerile elevilor, se prezinta un model de studiu care a fost realizat anterior pe

aceasta tema si se explicd modul in care acestia pot beneficia de pe urma diferitelor materiale.

n acest scop, este prezentat utilizarea programului de proiectare 3D Tinkercad si modul de
obtinere a unei imprimari de la o imprimanta 3D Se prezinta apoi modul in care sunt imbinate piesele
rezultate si alte componente electronice. Se prezinta un exemplu de program care arata cum se pot
controla componentele electronice cu Arduino Uno. Tn cele din urm4, lucrarea pregatita este testata

si reusita ei este evaluata cu ajutorul elevilor.



Scopul modulului/unitatii de
invatare
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Modulul 1: Proiectati un panou solar

Scopul acestui modul este de a accentua importanta utilizarii
energiei solare, care este o sursa de energie regenerabila.

Durata

40’ x 8

Obiectivele invatarii

e Elevii vor fi capabili sa stie ce este energia solara.

e Elevii vor fi capabili sa explice cum functioneaza panourile
solare.

e Elevii vor fi capabili s3 descopere diferite modele de
panouri solare.

e Elevii vor fi capabili sa stie ce se poate face pentru a
obtine mai multa eficienta de la panourile solare.

e Elevii vor fi capabili sa proiecteze un panou solar pentru a
utiliza mai bine energia solara.

Resurse si materiale utilizate

(fisa de lucru, diagrame, fise,
videoclip didactic, fragment
din  carti/manuale, harti
mentale etc.)

e Pentru proiectare: (program de proiectare 3D si
imprimanta 3D) sau (placaj, carton si pistol cu silicon)

e Pentru echipamente electronice: Servomotor, senzor de
lumina, cablu de conectare, rezistor, voltmetru, arduino
uno, pistol de lipit.

Procedura

Etapele instruirii:

1. Captati atentia elevilor asupra subiectului.

2. Furnizati informatii despre energia solara.

3. Prezentati exemple de panouri solare.

4. Demonstrati modul de utilizare a Tinkercad si cum sa obtineti
rezultate de la o imprimanta 3D.

5. Aratati cum sunt conectate componentele electronice.

6. Evaluati rezultatul lucrarilor realizate prin testarea cu elevii.
7. Feedback.

Metodele de predare a
continutului (prelegere,
discutii, cercetare, lucru in

Lucru in echipa
Explicatia
Demonstratia practica
Discutii

Brainstorming
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Metode de evaluare

Testare H5P

Referinte

Almadhhachi, M., Seres, |., & Farkas, I. (2022). Significance of solar trees:
Configuration, operation, types and technology
commercialization. Energy Reports, 8, 6729-6743.

Bakirci, K. (2012). General models for optimum tilt angles of solar
panels: Turkey case study. Renewable and Sustainable Energy
Reviews, 16(2012), 6149-6159.
http://dx.doi.org/10.1016/].rser.2012.07.009

Dal, A. R. (2021). Guines enerji panellerindeki optimum egim agisinin
verime etkisinin incelenmesi. Bilecik Seyh Edebali Universitesi Fen
Bilimleri Dergisi, 8(1), 241-250.
https://doi.org/10.35193/bseufbd.878795

Le Roux, W. G. (2016). Optimum tilt and azimuth angles for fixed solar
collectors in South Africa using measured data. Renewable Energy, 96,
603-612. http://dx.doi.org/10.1016/j.renene.2016.05.003

Melhem, R., & Shaker, Y. (2023). Optimum tilt angle and solar radiation
of photovoltaic modules for gulf collaboration council

countries. International Journal of Energy Research, 2023.
https://doi.org/10.1155/2023/8381696

Tang, R. & Wu, T. (2004). Optimal tilt-angles for solar collectors used in
China. Applied energy, 79(2004), 239-248.
https://doi.org/10.1016/j.apenergy.2004.01.003

https://www.greenprophet.com/2015/11/solar-palm-trees-3d-printed-
dubai/

https://www.britannica.com/science/solar-energy

https://education.nationalgeographic.org/resource/solar-energy/

https://dictionary.cambridge.org/dictionary/english/solar-energy

https://www.nrel.gov/news/video/solar-energy-basics-text.html

https://www.energy.gov/eere/solar/how-does-solar-work

https://www.energy.gov/eere/solar/solar-photovoltaic-system-design-
basics

https://www.energy.gov/eere/solar/concentrating-solar-thermal-
power-basics
https://www.energysage.com/blog/most-common-solar-energy-uses/

https://pib.gov.in/PressReleasePage.aspx?PRID=1650102

the European Union
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1.2 Unitatea de Tnvatare — Multiplicarea drojdiilor ca bioorganisme

1.2.1 Context

Drojdia; de forma oval3a, incolora si neteda, transforma carbohidratii Tn alcool in timpul
fermentarii, se reproduce prin muguri, utilizata in industria de panificatie si in productia de
etanol, de exemplu Saccharomyces cerevisiae (drojdia de panificatie). Drojdia este un organism
unicelular din regnul ciupercilor. Exista peste 500 de specii si mii de variante de drojdie. Drojdia
poate fi gasita in sol, in lichidele zaharoase (fructe si flori) si pe suprafata plantelor si animalelor.
Drojdia are mai multe aplicatii in biotehnologie si joaca un rol important in producerea painii si a
bauturilor alcoolice.

n industria alimentara, drojdia este folositd pentru a provoca fermentatia si dospirea.
Ciupercile se hranesc cu zaharuri, producand alcool (etanol) si dioxid de carbon; in fabricarea
berii si a vinului, primul este produsul dorit, iar Tn panificatie este cel de-al doilea.

La drojdii, mugurii apar, de obicei, in timpul aprovizionarii bogate cu nutrienti. Tn acest
proces de reproducere, un mic mugure apare ca o prelungire a organismului parinte. Ulterior,
nucleul drojdiei parinte se separa in doua parti, iar unul dintre nuclee se deplaseaza in interiorul
mugurelui. Mugurele nou creat se divizeaza si creste intr-o noua celula.

Factori care afecteaza proliferarea drojdiei:

e Temperatura

e pH-ul

e Schimbul de 02

e Sursasi concentratia de carbon

e Combinarea mediilor nutritive

e Viteza de amestecare etc.
Comportamentul aluatului in timpul fermentatiei poate fi reprezentat sub forma de curbe
sigmoidale folosind diferite modele matematice. Prepararea painii este, in mod fundamental, un
proces in doua etape dependent de temperatura, constand in fermentatie, in care producerea de
CO2 asociata activitatii drojdiei se manifesta prin structura poroasda a aluatului si cresterea
volumului acestuia, si coacere, unde activitatea drojdiei se incheie si structura painii este

finalizata.



1.2.2. Continut
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Modulul 2: Multiplicarea drojdiilor ca bioorganisme

Co-funded by
the European Union

Scopul modulului/unitatii de

a

invatare

Scopul acestui modul este de a demonstra modul in care drojdia
prolifereaza in conditii favorabile.

Durata

40'x 4

[T

Obiectivele invatarii

Elevii vor fi capabili sa explice faptul ca drojdiile se inmultesc in

conditii adecvate si vor demonstra acest lucru prin experimente.

Resurse si materiale utilizate

(fisa de lucru, diagrame, fise,
videoclip didactic, fragment
din  carti/manuale, harti
mentale etc.)

Pentru primul experiment: drojdie, apa fierbinte, apa
calda, apa rece, zahar, lingur3, cilindru gradat.

Pentru cel de-al doilea experiment: drojdie, apa calda,
zahar, lingura, cilindru gradat.

Prezentari PowerPoint

Procedura

Pentru a realiza aceasta activitate, elevii trebuie sa
cunoasca Tn prealabil organismele microscopice si sa
poatd da exemple. Se repeta aceste subiecte si se incepe
activitatea.

Materialele necesare pentru primul experiment sunt
pregatite in prealabil, aduse in clasa si plasate intr-un loc
in care fiecare elev sa le poata vedea. Elevii sunt impartiti
in grupe aleatorii de 3-4 persoane. Folosind aceste
materiale, li se cere sa realizeze un mecanism prin care sa
poata fi comparata proliferarea drojdiilor in medii
fierbinti, reci si calde. Mecanismele realizate de catre
grupe sunt comparate cu cele ale celorlalte grupe. Elevii
sunt intrebati Tn ce mediu se poate dezvolta cel mai bine
drojdia, iar raspunsurile sunt dezbatute.

fn urmatoarea lectie, materialele necesare pentru
experimentul al doilea sunt aduse in clasa. Elevii sunt
impartiti in grupe aleatorii de 3-4 persoane. Elevilor li se
cere sa creeze un mecanism prin care sa poata fi
comparata cresterea drojdiei in medii cu zahar si fara
zahar.

Elevii sunt apoi intrebati ce alte conditii sunt necesare
pentru ca drojdiile sa se poata inmulti.

Elevilor li se expun prezentari si videoclipuri pregatite pe

- 5-
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aceasta tema.

Metode de invatare

(prelegere, discutii, cercetare,
lucru in echipa etc.)

Lucrul Tn echipa
Cercetare
Demonstratia practica
Discutia

Explicatia
Brainstorming
Problematizarea
Experimentul practic

Metoda de evaluare

Chestionar H5P

Referinte

Ali, A., Shehzad, A., Khan, M. R., Shabbir, M. A., & Amjid, M. R. (2012).
Yeast, its types and role in fermentation during bread making process-
A. Pakistan Journal of Food Sciences, 22(3), 171-179.

Kogak, F. 2019. Farkh Havalandirma Profillerinde Maya Cogalmasinin
Betaglukan Verimine Etkisinin incelenmesi. Ankara Universitesi. Fen
Bilimleri Enstitlsi. Unpublish Master Thesis.

Pamir, H. 1985. Fermantasyon Mikrobiyolojisi. Ankara Universitesi Ziraat

Fakiltesi Yayinlari, No:936, Ankara.

Walker, G. M. 1998. Yeast Physiology and Biotechnology. John Wiley &
Sons Ltd., 1-7, Scotland.
https://www.britannica.com/dictionary/yeast
https://www.merriam-webster.com/dictionary/yeast
https://dictionary.cambridge.org/dictionary/english/yeast
https.//www.slideshare.net/shiningpearl18/fungiyeastmolds
https://tr.wikipedia.org/wiki/Maya %28biyoloji%29
https://byjus.com/neet/yeast-diagram/
https://www.britannica.com/science/yeast-fungus
https://www.youtube.com/watch?v=XY6akiB-1Yk&t=4s
https://www.seriouseats.com/all-about-dry-yeast-instant-active-dry-
fast-acting-and-more
https://mobil.diatek.com.tr/Makale-Yontem/Gida-Hijyeni-ve-
Guvenligi/Maya-Cesitleri-Nelerdir 3580.htm
https://wiki.yeastgenome.org/index.php/What are yeast%3F
https://byjus.com/biology/budding/
https://www.youtube.com/watch?v=iyWtp LOKzc&t=191s
https://mindthegraph.com/blog/tr/sigmoid-pattern/
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https://byjus.com/neet/yeast-diagram/
https://www.britannica.com/science/yeast-fungus
https://www.youtube.com/watch?v=XY6akiB-IYk&t=4s
https://www.seriouseats.com/all-about-dry-yeast-instant-active-dry-fast-acting-and-more
https://www.seriouseats.com/all-about-dry-yeast-instant-active-dry-fast-acting-and-more
https://mobil.diatek.com.tr/Makale-Yontem/Gida-Hijyeni-ve-Guvenligi/Maya-Cesitleri-Nelerdir_3580.htm
https://mobil.diatek.com.tr/Makale-Yontem/Gida-Hijyeni-ve-Guvenligi/Maya-Cesitleri-Nelerdir_3580.htm
https://wiki.yeastgenome.org/index.php/What_are_yeast?
https://byjus.com/biology/budding/
https://www.youtube.com/watch?v=iyWtp_L0Kzc&t=191s
https://mindthegraph.com/blog/tr/sigmoid-pattern/
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1.3. Unitatea de invatare 3 - Frunzele transporta si evapora apa

1.3.1. Context

Frunza este "fabrica de energie" a plantei si, in mod evident, este indispensabild pentru
supravietuirea acesteia. Fotosinteza transforma energia luminoasa in zahar, care, la randul sau, este
transportat catre partile fotosintetic inactive ale plantei, cum ar fi radacinile (Katifori, 2018). Frunzele
sunt, Tn general, principala interfata a plantei pentru schimbul de gaze si sunt situate distal fata de
principala sursa de apa, si anume, solul. Prin urmare, acestea sunt organul vegetal cel mai
deshidratat si, in cele din urma, controleaza ritmul de transpiratie. Reteaua de nervuri din frunze
transporta apa de la tulpini la frunze. Glucoza produsa este, de asemenea, trimisa din frunze catre
celelalte parti ale plantei prin intermediul nervurilor. Stomatele (gdurile mici de sub frunza) permit
aerului sa intre si sa iasa din frunza. Stomatele se afld de obicei pe suprafata inferioara a frunzei.
Stomatele se inchid in timpul noptii pentru a retine gazele si umiditatea in celulele frunzei si se
deschid Tn timpul zilei pentru ca schimbul gazos sa fie mentinut.

Miscarea osmoticd a moleculelor de apa din sol catre radacini provoaca o presiune
ascendentd, cunoscuta sub numele de presiune radiculara. Din cauza acestei presiuni, apa absorbita
din sol este Tmpinsa in sus prin tesutul xilemic al tulpinii. Xilemul este tesutul vascular responsabil de
transportul apei si al mineralelor dizolvate de la radacini pana la tulpina si frunzele plantei. Pentru a
parcurge restul traseului, apa este transportata prin transpiratie, aceasta asigurand cea mai mare
parte a fortei necesare pentru transportul apei in plante.

Asemenea tuturor organismelor vii, si plantele au nevoie de un sistem excretor pentru a
elimina excesul de apa din corp. Acest proces de eliminare a excesului de apa din corpul plantelor
este cunoscut sub numele de transpiratie. In general, este vorba de evaporarea apei de pe suprafata
frunzelor.

1.3.2. Continut
LearnSTEM Model pedagogic

Modulul 3: Frunzele transporta si evapora apa

invatare

Scopul modulului/unitatii de

Scopul acestui modul este de a permite elevilor sa invete cum
frunzele transporta si evapora apa.

Durata

40'x 4

[T

Obiectivele invatarii

e Elevii vor fi capabili sa explice si sa demonstreze prin
experimente fenomenul de transportare a apei catre
frunze.

e Elevii vor fi capabili sa explice fenomenul de evaporare a
apei de pe suprafata frunzelor plantelor si sa-l
demonstreze prin experimente.

Resurse si materiale utilizate

(fisd de lucru, diagrame, fise,
videoclip didactic, fragment
din  carti/manuale,  harti
mentale etc.)

Experimentul 1: Apa, colorant alimentar, flori sau frunze
Experimentul 2: Folie de aluminiu, borcan de sticla si o
floare

e Prezentari PowerPoint

Procedura

e Pentru a realiza aceasta activitate, elevii trebuie sa
cunoasca partile si functiile de baza ale plantelor si sa
poata da exemple. Aceste subiecte sunt repetate iar apoi

-7-



Metode de invatare
(prelegere, discutii, cercetare,
lucru in echipa etc.)

Metoda de evaluare

Referinte

Innovative Model of learning STEM

in secondary schools -

se Tncepe activitatea.

Materialele necesare pentru Experimentul 1 sunt
pregatite Tn prealabil, sunt aduse Tn clasa si puse intr-un
loc unde fiecare elev sa le poata vedea. Elevii sunt
impartiti Tn grupuri aleatorii de 3-4 persoane. Cu ajutorul
acestor materiale, li se cere sa creeze un mecanism prin
care sa se poata observa modul in care plantele
transporta apa. Mecanismele concepute de grupuri sunt
comparate intre ele. Elevii sunt chestionati si se discuta
despre modul Tn care plantele si frunzele transporta apa.
Le sunt explicate nervurile din frunze si functiile lor.
Elevilor li se spune ca in lectia urmatoare vor observa cum
plantele evapora apa. Li se cere sa se gandeasca la ce se
poate face Tn aceasta privinta.

in lectia urmé&toare, materialele necesare pentru
Experimentul 2 sunt pregatite in prealabil si aduse in
clasa. De asemenea, sunt evaluate si diversele materiale
aduse de catre elevi.

Elevii sunt impartiti Tn grupuri aleatorii de 3-4 persoane.
Elevii sunt rugati sa pregateasca un mecanism pentru a
observa modul in care frunzele evapora apa. Se compara
mecanismele pregatite de fiecare grup. Elevii sunt
intrebati cum se evaporda apa din frunze. Se explica
structura stomatelor si se prezintd modul in care se
evapora apa de pe suprafata frunzelor.

Elevilor li se expun prezentari si videoclipuri pregatite pe
aceasta tema.

Lucrul in echipa

Cerceta

rea

Demonstratia practica

Discutia
Explicat

ia

Brainstorming
Problematizarea
Experimentul practic
Chestionar H5P

Evaluarea continua prin observatie

Boanares, D., Isaias, R. R. M. S., de Sousa, H. C., & Kozovits, A. R. (2018).
Strategies of leaf water uptake based on anatomical traits. Plant

Biology,

20(5), 848-856. https://doi.org/10.1111/plb.12832

Guzman-Delgado, P., Mason Earles, J., & Zwieniecki, M. A. (2018). Insight

into the

physiological role of water absorption via the leaf surface from

a rehydration kinetics perspective. Plant, cell & environment, 41(8),
1886-1894. https://doi.org/10.1111/pce.13327

Katifori,

E. (2018). The transport network of a leaf, Comptes Rendus

Physique, 19(4), 244-252. https://doi.org/10.1016/j.crhy.2018.10.007
https://kids.britannica.com/kids/article/leaf/433080

https://www.collinsdictionary.com/dictionary/english/leaf

https://www.merriam-webster.com/dictionary/leaf

https://dictionary.cambridge.org/dictionary/english/leaf
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https://www.passmyexams.co.uk/GCSE/biology/structure-of-leaf.html
https://eschooltoday.com/learn/leaf-structure/
https://www.britannica.com/video/152187/overview-leaf-structure-
functions-plant
https://www.nagwa.com/en/presentations/638126046213/
https://www.britannica.com/video/73123/Plants-osmosis-roots-
water-transpiration-leaves-moisture
https://www.science-sparks.com/changing-colour-flowers-with-

transpiration/
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transpiration/

https://www.stem.org.uk/rx34bv
https://eschooltoday.com/learn/transpiration/
https://byjus.com/biology/transpiration/
https://www.britannica.com/science/transpiration
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VTtYAZnVtDMYALVZgW1tZRDffN.jpg
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https://www.science-sparks.com/changing-colour-flowers-with-transpiration/
https://www.science-sparks.com/changing-colour-flowers-with-transpiration/
https://www.stem.org.uk/rx34bv
https://eschooltoday.com/learn/transpiration/
https://byjus.com/biology/transpiration/
https://www.britannica.com/science/transpiration
https://as1.ftcdn.net/v2/jpg/04/28/25/36/1000_F_428253637_KXsq3ZhVTtYAZnVtDMYALVZgWtZRDffN.jpg
https://as1.ftcdn.net/v2/jpg/04/28/25/36/1000_F_428253637_KXsq3ZhVTtYAZnVtDMYALVZgWtZRDffN.jpg

yplﬁ’“"'(“% - .
JE®( Innovat_lve Model of learning STEM R
o, O in secondary schools the European Union
151"}%2';00

1.4. Unitatea de invatare 4- Cresterea plantelor si salinitatea

1.4.1 Context
Factorii care influenteaza cresterea plantelor: lumina, apa, dioxidul de carbon, aerul,

temperatura, disponibilitatea nutrientilor esentiali, pH-ul solului si spatiul de crestere. Apa este unul
dintre elementele primare de care au nevoie plantele. Cand va ganditi la gradinarit, va ganditi in
general la ap3, sol si lumina soarelui. Plantele pot avea de suferit atunci cand oricare dintre aceste
elemente sunt compromise. Importanta apei pentru plantele dvs. nu se limiteaza la simpla mentinere
in viatd a acestora. Apa este, de asemenea, un element necesar pentru a ajuta la dezvoltarea
plantelor. Apa este cea care asigurd absorbtia nutrientilor vitali din sol. De asemenea, apa este cea
care asigura transportul zaharului si al altor substante care pot fi necesare florilor sau fructelor.

Sarurile solubile pot fi usor absorbite de plante. Tn functie de tipul si de cantitatea de
compusi de sare care intra in plantd, acestea pot deveni daunatoare pentru planta cand depasesc o
anumita concentratie. Au un efect otravitor asupra plantei prin perturbarea nutritiei si a
metabolismului. Tn plus, pe m3surd ce concentratia de sare din sol creste, devine dificil pentru plant3
sa absoarba apa din sol, structura solului se deterioreaza si dezvoltarea plantelor incetineste sau
chiar se opreste.

Diverse efecte nedorite pot aparea din cauza concentratiei ridicate a sarurilor. Dezechilibrul
ionilor este una dintre consecintele majore. O concentratie ridicata de ioni de Na si Cl, de exemplu,
poate duce la aparitia unor procese biochimice care se pot dovedi a fi fatale pentru plante.
Toxicitatea sodiului si a clorurilor nu numai ca provoaca tulburari de nutritie, ci determina si aparitia
secetei fiziologice prin scaderea potentialului osmotic al solutiilor din sol.

Salinitatea cauzata de NaCl este unul dintre cele mai frecvente stresuri abiotice care
afecteaza fiziologia plantelor. Stresul salin provoaca mai multe tulburari ale plantelor (dezechilibru
ionic nutritiv, scdderea conductivitatii stomatice, activitate fotosintetica scazuta etc.), modificari
morfologice (reducerea numarului de frunze, a dimensiunii plantelor, a lungimii radacinilor si a
productiei de fructe) si modificari ale metabolitilor secundari (molecule semnal, hormoni si compusi
oxidativi). Prin urmare, utilizarea apei saline pentru cultivarea plantelor presupune identificarea

pragurilor specifice fiecarei specii la care culturile prezinta sensibilitate la salinitate.

-10-



c”:@:‘*«, Innovative Model of learning STEM ——
o, O in secondary schools the European Union

1.4.2 Continut
LearnSTEM Model pedagogic

Modulul 4: Cresterea plantelor si salinitatea

Scopul modulului/unitatii de Scopul acestui modul este de a le permite elevilor sa explice

invatare

nivelurile de salinitate din sol care afecteaza cresterea plantelor.
Durata

40’x 8

o Elevii vor fi capabili sa explice importanta salinitatii solului

Obiectivele invatarii ) _
pentru cresterea plantelor si sa demonstreze acest lucru prin
experimente.

Resurse si materiale utilizate e Pentru Experimentul 1: Ghiveci, pamant, linte, apa
(fisa de lucru, diagrame, fise, e Pentru Experimentul 2: Seminte de linte, sare, apa
videoclip didactic, fragment e Pentru Experimentul 3: Rasad de linte, fertilizator, apa
din carti/manuale, harti e Prezentari PowerPoint

mentale etc.)

e Pentru a desfasura aceasta activitate, elevii trebuie sa fie
familiarizati cu cerintele necesare cresterii plantelor si sa
poatda da exemple. Aceste aspecte sunt repetate dupa
care se incepe activitatea.

e Materialele necesare pentru Experimentul 1 sunt
pregatite Tn prealabil si aduse in clasa. Elevii sunt impartiti
in grupe aleatorii de 3-4 persoane. Cu ajutorul
materialelor, elevii sunt invitati sa planteze seminte de
linte In 4 ghivece in aceleasi conditii si sa le creasca
udandu-le in mod egal. Dupa aproximativ 5 saptamani,
plantele sunt observate si comparate. In aceastd etap3, se
asteapta ca rasadurile plantelor sa aiba aceeasi inaltime.

e Inlectia urméatoare, pentru Experimentul 2, se pregiteste
apa cu diferite niveluri de salinitate. Grupurile urmaresc
rasadurile lor timp de 7 zile, udandu-le in mod egal. Se
compara plantele grupurilor. Elevii sunt intrebati care
planta creste mai bine si dacd volumul de crestere a
plantei se modifica pe masura ce creste salinitatea apei
de irigare, iar raspunsurile sunt dezbatute.

Procedura

e 1n cea de-a treia fazi a experimentului, se aplici o
fertilizare excesiva in solul uneia dintre cele doua plante
crescute in mod similar si este observata timp de 7 zile. Se
dezbate efectul fertilizarii excesive asupra cresterii
plantelor.

e Se realizeaza tabele si se traseaza grafice pentru a
compara cresterea plantelor.

e Elevilor li se expun prezentdri si videoclipuri pregatite pe

-11-
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aceasta tema.

Metode de invatare
(prelegere, discutii, cercetare,
lucru in echipa etc.)

Lucrul Tn echipa
Cercetarea
Demonstratia practica
Discutia

Explicatia
Brainstorming
Problematizarea
Experimentul practic

Metoda de evaluare

Chestionar 5HP
Evaluarea pe baza realizarilor si rezultatelor practice
Evaluare continua prin observare

Referinte

e EKMEKCI, E., Mehmet, A. P. A. N., & Tekin, K. A. R. A. (2005).
Tuzlulugun bitki gelisimine etkisi. Anadolu tarim bilimleri
dergisi, 20(3), 118-125.
e Kotuby, J., Koenig, R., & Kitchen, B. (1997). Salinity and Plant
Tolerance. Utah State University Extension. AG-SO-03., Utah.
® Petretto, G. L., Urgeghe, P. P., Massa, D., & Melito, S. (2019).
Effect of salinity (NaCl) on plant growth, nutrient content, and
glucosinolate hydrolysis products trends in rocket
genotypes. Plant Physiology and Biochemistry, 141, 30-39.
https://doi.org/10.1016/j.plaphy.2019.05.012
e Shahid, M. A, Sarkhosh, A., Khan, N., Balal, R. M., Ali, S., Rossi, L.,
... & Garcia-Sanchez, F. (2020). Insights into the physiological and
biochemical impacts of salt stress on plant growth and
development. Agronomy, 10(7), 938.
https://doi.org/10.3390/agronomy10070938
https://www.britannica.com/dictionary/plant
https://www.collinsdictionary.com/dictionary/english/plant
https://www.merriam-webster.com/dictionary/plant
https://dictionary.cambridge.org/dictionary/english/plant
https://www.agrowtronics.com/plant-growth-stages-an-overview/
https://aehinnovativehydrogel.com/news/what-are-the-requirements-
for-plant-growth/
https://swanhose.com/blogs/general-watering/how-does-water-its-
amount-its-quality-affect-plant-growth
https://youtu.be/7-eFcMJYIXk
https://www.sorhocam.com/konu.asp?sid=4321&bitkilerde-tuz-stresi-
nedir.html
https://atlas-scientific.com/blog/how-does-electrical-conductivity-
affect-plant-growth/
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1 Ogrenme Kaynaklari

1.1 Ogrenim Birimi - Bir Giines Paneli Tasarlayin

1.1.1 Arkaplan

Ogrencilerin bu ders ©ncesinde temel diizeyde Arduino Uno kontrol karti
programlama bilgisine sahip olmalari daha etkili tasarimlar yapmalarinda yararl olacaktir.

Ogencilerin yenilenebilir bir enerji kaynagi olan giines enerjisinin énemine dikkatlerini
cekmek icin kisa bir video izletilir. Ogrencilerin dikkati cekildikten sonra giines enerjisinin ne
oldugu ve glines panellerinin nasil galistigina dair kavramsal bilgiler verilir. Daha sonra
Ogrencilere glines panellerinden daha fazla verim almak igin neler yapilabilecegi sorulur.
Ogrencilerin bu konuda farkli fikirler ortaya konmasi istenir.

Daha sonra o6grencilere diinyada kullanilan farkli glines panel tasarimlarina yonelik
ornekler gosterilir. Glines panellerinin calisma sekline deginilerek giines 1siginin disus
acisinin gines panelinden elde edilecek elektrigi nasil etkiledigi bir el feneri, voltmeter ve
glines paneli kullanilarak gosterilir. Glnes 1sinlarinin dinya Uzerine disme acisinin degisim
gOsterebilecegi ve bu durumun glines panelinden elde edilecek enerjiyi etkilebileyecegine
deginilir.

Gines isinlarinin gilines paneli Gzerine dik dustinin sdrekliligini saglamak i¢in neler
yapilabilecegi hakkinda ogrencilerin disiinmeleri istenir. Ogrencilerden fikirlerini diger
dgrencilere agiklamalari istenir. Kendi aralarinda tartismalari istenir. Ogrencilerin fikirleri
alindiktan sonra bu konuda daha Oonceden yapilmis bir 6rnek calisma gosterilerek farkl
materyallerden nasil yararlanabilecekleri gosterilir. Bunun igin; 3D tasarim program olan
Tinkercad’in kullanimi ve 3d yazicidan nasil ¢ikti alinabilecegi gosterilir. Daha sonra elde
edilen parcalar ve diger elektronik parcgalarin nasil baglandigi gosterilir. Elektronik pargalarin
Arduino Uno ile nasil control edilebilecegine yonelik érnek bir program gosterilir. Son olarak
hazirlanan ¢alisma test edilerek ne diizeyde basarili oldugu 6grencilerle degerlendirilir.

1.1.2 igerik

LearnSTEM Pedagojik Modeli

Modiil 1: Bir Giines Paneli Tasarlayin

Modiiliin/6grenme Bu modiliin amaci, yenilenebilir bir enerji kaynagi olan glines
iinitesinin amaci enerjisinden nasil faydalanabilineceginin 6nemini vurgulamaktir.
Sire 40’ x 8

Ogrenme hedefleri ® Gilines enerjisinin ne oldugunu bilir.

® Gilnes panellerinin nasil ¢alistigini agiklar.

® Farkl giines paneli tasarimlarini kesfeder.




Avrupa Birligi tarafindan

c”;@:ﬁ Ortaokullarda STEM 6grenmenin Yenilikgi Modeli .
‘e, 0} STEM Ogrenin

&

" S o ¢

ortak finanse edilmektedir

® Gunes panellerinden daha fazla verim almak icin
neler yapilabilecegini bilir.

® Gunes enerjisinden daha iyi yararlanabilmek igin bir
glines paneli tasarlar.

Gerekli
Malzemeler

Kaynaklar ve

( calisma sayfasi, cizelgeler,
bildiriler, 0Ogretici videolar,
kitaplardan/kilavuzlardan
alintilar, zihin haritalari, vb.)

Tasarim igin: (3D tasarim programi ve 3D yazici) ya da
(kontrplak, mukavva ve silikon tabancasi)

Elektronikler igcin: Servomotor, i1sik sensoér, baglanti
kablosu, direng, voltdlger, Arduino uno, lehim aleti

Prosediir

1. Ogrencilerin dikkati konuya cekilir.
2. Glnes enerjisi ile ilgili bilgi verilir.
3. Glnes paneli tasarimlarindan ornekler gosterilir.

4. Tinkercad’in kullanimi ve 3d yazicidan nasil gikti
alinabilecegi gosterilir.

5. Elektronik pargalarin nasil baglandigi gosterilir.

6. Hazirlanan galisma test edilerek ne diizeyde basarili
oldugu ogrencilerle degerlendirilir.

7. Geribildirim.

icerik Yayinlama Yontemleri

(konusma, tartisma,
arastirma, grup c¢alismasi vb.)

Grup galismasi
Aciklama

Uygulama gosterimi
Tartigsma

Beyin firtinasi

Degerlendirme yontemi

H5P Sinavi

Referanslar

Almadhhachi, M., Seres, I., & Farkas, I. (2022). Significance of solar trees:
Configuration, operation, types and technology
commercialization. Energy Reports, 8, 6729-6743.

Bakirci, K. (2012). General models for optimum tilt angles of solar
panels: Turkey case study. Renewable and Sustainable Energy
Reviews, 16(2012), 6149-6159.
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Dal, A. R. (2021). Guines enerji panellerindeki optimum egim agisinin
verime etkisinin incelenmesi. Bilecik Seyh Edebali Universitesi Fen
Bilimleri Dergisi, 8(1), 241-250.
https://doi.org/10.35193/bseufbd.878795

Le Roux, W. G. (2016). Optimum tilt and azimuth angles for fixed solar
collectors in South Africa using measured data. Renewable Energy, 96,
603-612. http://dx.doi.org/10.1016/j.renene.2016.05.003

Melhem, R., & Shaker, Y. (2023). Optimum tilt angle and solar radiation
of photovoltaic modules for gulf collaboration council

countries. International Journal of Energy Research, 2023.
https://doi.org/10.1155/2023/8381696

Tang, R. & Wu, T. (2004). Optimal tilt-angles for solar collectors used in
China. Applied energy, 79(2004), 239-248.
https://doi.org/10.1016/j.apenergy.2004.01.003

https://www.greenprophet.com/2015/11/solar-palm-trees-3d-printed-
dubai/

https://www.britannica.com/science/solar-energy

https://education.nationalgeographic.org/resource/solar-energy/

https://dictionary.cambridge.org/dictionary/english/solar-energy

https://www.nrel.gov/news/video/solar-energy-basics-text.html

https://www.energy.gov/eere/solar/how-does-solar-work

https://www.energy.gov/eere/solar/solar-photovoltaic-system-design-
basics

https://www.energy.gov/eere/solar/concentrating-solar-thermal-
power-basics
https://www.energysage.com/blog/most-common-solar-energy-uses/
https://pib.gov.in/PressReleasePage.aspx?PRID=1650102
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1.2 Ogrenim Unitesi - Mayanin bio organizmalar olarak ¢ogalmasi

1.2.1 Arka plan

Maya, oval sekilli, renksiz ve piirlizsiiz, fermantasyon sirasinda karbonhidratlar1 alkol'e
doniistiiren, tomurcuklanma yoluyla lireyen ve Ornegin Saccharomyces cerevisiae (Firinci
mayas1) gibi ekmek endiistrisinde ve etanol iiretiminde kullanilan mantarlar aleminde tek
hiicreli bir organizmadir. Maya, toprakta, sekerli sivilarda (meyve ve ¢iceklerde) ve bitki ve
hayvanlarin ylizeyinde bulunabilir. Biyoteknolojide ¢esitli uygulamalar1 vardir ve ekmek ve

alkollli iceceklerin Uretiminde 6nemli rol oynar.

Gida iiretiminde maya, fermantasyon ve mayalanma siireclerini baslatmak icin kullanilir.
Mantarlar, sekerleri parcalayarak alkol (etanol) ve karbondioksit iiretirler; bira ve sarap
iretiminde istenen lirlin etanol iken, ekmek yapiminda kabartma islemi karbondioksit ile

gergeklesir.

Maya, genellikle besin agisindan zengin ortamlarda tomurcuklanma yoluyla iirer. Bu iireme
stirecinde, kiigiik bir tomurcuk ana hiicrenin disinda olusur. Daha sonra ana maya hicresinin
cekirdegi ikiye boliinlir ve bir ¢ekirdek tomurcuga geger. Sonucgta yeni bir maya hiicresi

olusur.

Maya ¢ogalmasini etkileyen birgok faktor vardir; bunlar arasinda sicaklik, pH diizeyleri,
oksijenin bulunabilirligi, karbon kaynagi ve konsantrasyonu, besin bilesimi, karistirma hizi

gibi etkenler bulunur.

Hamurun fermantasyon siirecindeki davranisi, matematiksel modeller kullanilarak sigmoid
egrilerle gosterilebilir. Ekmek yapimi temel olarak sicakliga bagli iki asamali bir ilerleme
strecidir: Fermantasyon, maya aktivitesi ile CO2 iiretimi saglanarak hamurun hacmi genisler;
pisirme ise maya aktivitesinin sona erdigi ve ekmek yapismin nihai seklinin olustugu

asamadir.
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LearnSTEM Pedagojik Modeli

Modil 2: Mayanin Bioorganizmalar Olarak Cogalmasi

Modiuliin/6grenme Unitesinin | Bu modiiliin amaci, uygun kosullar saglandiginda mayalarin nasil
amaci ¢ogaldigini ortaya koymaktir.

Sire 40’'x 4

Ogrenme hedefleri Bu moduiliin sonunda 6grenciler sunlari yapabilecektir:

1. Mayalarin uygun kosullarda ¢cogaldigini agiklar.

2. Bunu deney yaparak gosterir.

Gerekli Kaynaklar ve | Birinci deney igin:

Malzemeler Sicak su, 11k su, soguk su, kasik, seker, dereceli silindir
( calisma sayfasi, cizelgeler ,
bildiriler, 06gretici videolar,
kitaplardan/kilavuzlardan Ihk su, seker, kasik, dereceli silindir

alintilar, zihin haritalari, vb.)

ikinci deney igin:

Powerpoint sunulari

Prosediir ® Bu etkinligin  uygulanabilmesi i¢cin  6grencilerin
mikroskobik canlilari  6nceden bilmesi ve 6rnekler
verebilmesi gerekir. Bu konular tekrar edilir ve etkinlige
baslanir.

® Birinci deney icin gerekli malzemeler 6nceden
hazirlanarak sinifa getirilir ve her 6grencinin gorebilecegi
bir yere konulur. Ogrenciler 3-4 kisilik rastgele gruplara
ayrilir. Bu malzemeleri kullanarak mayalarin sicak, soguk
ve ihk ortamlarda ¢ogalmalarini karsilastirabilecegimiz bir
dizenek olusturmalari istenir. Gruplarin yaptiklari
diizenekler diger gruplarla karsilastirilir. Ogrencilere
mayalarin en iyi sicak, soguk veya illk ortamda mi
cogalabildigi sorulur ve tartisilir.

® Bir sonraki derste Experimental 2 icin gerekli malzemeler
sinifa getirilir. Ogrenciler farkli 3-4 kisilik rastgele gruplara
ayrilir. Ogrencilerden, mayalarin sekerli ve sekersiz

ortamlarda ¢ogalmalarini  karsilastirabilecegimiz  bir

- 5-
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dizenek olusturmalari istenir. Gruplarin hazirladiklari
dizenekler karsilastirilir. Mayalarin sekerli ve sekersiz
ortamlarda ¢ogalma durumlar tartisilir.

o Daha sonra 6grencilere mayalarin gogalabilmesi igin baska
hangi kosullar gerekli oldugu sorulur.

e Konu ile ilgili hazirlanan sunum ve videolar 6grencilere

izletilir.

icerik Yayinlama Yéntemleri ( Takim calismasi

konusma, tartisma, Arastirma

arastirma, grup c¢alismasi vb.)
Pratik gosteri

Tartismalar
Aciklama
Beyin firtinasi

Sorunsallastirma

Deney
Degerlendirme yontemi H5P Sinavi
Referanslar Ali, A., Shehzad, A., Khan, M. R., Shabbir, M. A., & Amjid, M. R. (2012).

Yeast, its types and role in fermentation during bread making process-
A. Pakistan Journal of Food Sciences, 22(3), 171-179.

Kogak, F. 2019. Farkh Havalandirma Profillerinde Maya Cogalmasinin
Betaglukan Verimine Etkisinin incelenmesi. Ankara Universitesi. Fen
Bilimleri Enstitlsi. Unpublish Master Thesis.

Pamir, H. 1985. Fermantasyon Mikrobiyolojisi. Ankara Universitesi Ziraat
Fakiltesi Yayinlari, No:936, Ankara.

Walker, G. M. 1998. Yeast Physiology and Biotechnology. John Wiley &
Sons Ltd., 1-7, Scotland.
https://www.britannica.com/dictionary/yeast
https://www.merriam-webster.com/dictionary/yeast
https://dictionary.cambridge.org/dictionary/english/yeast
https://www.slideshare.net/shiningpearl18/fungiyeastmolds
https://tr.wikipedia.org/wiki/Maya %28biyoloji%29
https://byjus.com/neet/yeast-diagram/
https://www.britannica.com/science/yeast-fungus
https://www.youtube.com/watch?v=XY6akiB-1Yk&t=4s
https://www.seriouseats.com/all-about-dry-yeast-instant-active-dry-
fast-acting-and-more
https://mobil.diatek.com.tr/Makale-Yontem/Gida-Hijyeni-ve-
Guvenligi/Maya-Cesitleri-Nelerdir 3580.htm
https://wiki.yeastgenome.org/index.php/What are yeast%3F
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https://byjus.com/biology/budding/
https://www.youtube.com/watch?v=iyWtp LOKzc&t=191s
https://mindthegraph.com/blog/tr/sigmoid-pattern/

1.3 3 Ogrenim Unitesi— Yapraklar Suyu Tasir ve Buharlastirir

1.3.1. Arka plan
Yaprak, bitkinin temel enerji fabrikasi olarak islev goriir ve yasamini siirdiirebilmesi i¢in
vazgecilmezdir. Fotosentez, 151k enerjisini sekerlere doniistiirerek, bu sekerlerin kok gibi

fotosentez yapmayan bitki organlarina taginmasini saglar.

Yapraklar genellikle bitkinin gaz aligverisi i¢in ana arayiizii olup, suyun ana kaynagi olan
topraktan uzak konumlandiklar1 i¢cin en ¢ok susuz kalan bitki orgamidir ve nihayetinde
transpirasyon hizlarmi kontrol ederler. Yapraktaki damar agi, suyun gévdelerden yapraklara
tasinmasini saglar. Fotosentez sirasinda iiretilen glikoz da damarlar araciligiyla yapragin diger

bdlgelerine gonderilir.

Yapraklarin alt yiizeyinde bulunan kiiclik delikler olan stoma, yapragin gaz aligverigine
olanak tanir. Stomalar genellikle yapragin alt yiizeyindedir. Giindiizleri gaz aligverisi devam

etsin diye agilirken, geceleri gazlar1 ve nemini yaprak hiicrelerinde tutmak i¢in kapanirlar.

Osmotik basmng, su molekiillerinin topraktan koklere dogru hareket etmesiyle kok basinci
olarak bilinen bir yukar1 basing olusturur. Bu basing sayesinde, topraktan emilen su xilem
dokusunun govde iizerinden yapraklara dogru tasinmasmi saglar. Xilem, bitkilerde su ve
¢cOziinmiis minerallerin kokten govdeye ve yapraklara taginmasindan sorumlu olan damar
dokusudur. Su, bitkilerde su tasinmasinda gerekli olan kuvvetin biiyiik bir kismini saglayan

transpirasyon ile geri kalan yolu tasinir.

Tiim canli organizmalar gibi, bitkilerin de viicutlarinda fazla suyu atmak icin bir atik sistemi
bulunur. Bu fazla suyun bitki viicudundan atilma siirecine transpirasyon denir. Genellikle
buharlagsma seklinde gercgeklesir ve yaprak yiizeylerinden suyun buharlagsmasi ile bitkide su

dengesi saglanir.

1.3.2. icerik

LearnSTEM Pedagojik Modeli
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Modil 3 : Yapraklar Suyu Tasir ve Buharlastirir

Modiuiliin/6grenme Unitesinin
amaci

Bu modiiliin amaci 6grencilerin yaprakarin suyu nasi tasidigini ve
buharlastirdigini 6grenmelerini saglamaktir.

Sire

40x 4 dakika

Ogrenme hedefleri

1. Suyun yapraklara tasinmasi olayini agiklar, deney yaparak
gosterir.

2. Bitkinin yapraklarinin ylizeyinden suyun buharlasmasi olayini
aciklar, deney ile gosterir.

Gerekli Kaynaklar ve
Malzemeler

( calisma sayfasi, cizelgeler ,
bildiriler, 06gretici videolar,
kitaplardan/kilavuzlardan
alintilar, zihin haritalari, vb.)

Birinci deney icin: Su, gida boyasi, cicek ya da yaprak

ikinci deney icin: Aliiminyum folyo, cam kavanoz, cicek

Prosediir

e Deney 1 icin gerekli malzemeler 6nceden
hazirlanarak smifa getirilir ve her Ogrencinin
gorebilecegi bir yere konulur. Ogrenciler 3-4 kisilik
rastgele gruplara ayrilir. Bu malzemeleri kullanarak
bitkilerin suyu nasil tagidigin1 gézlemleyebilecegimiz
bir diizenek olusturmalari istenir.

e Gruplarin yaptiklar1 diizenekler diger gruplarla
karsilagtirilir. Ogrencilere bitkilerin be yapraklarin
suyu nasil tasidigi sorulur ve tartisilir. Yapraklar
icindeki damarlar ve gorevleri anlatilir.

e Bir sonraki derste 6grencilere bitkilerin suyu nasil
buharlastirdigini  gbzlemleyecegimiz sdylenir. Bu
konu ile ilgili neler yapilabilecegini diisiinmeleri
istenir.

e Bir sonraki derste Deney 2 icin gerekli malzemeler
onceden hazirlanarak smifa getirilir. Farkli malzeme
getiren 6grencilerin de malzemeleri degerlendirilir.

e Oprenciler  3-4  kisilik  rastgele  gruplara

- 8-
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icerik Yayinlama Yéntemleri (
konusma, tartisma,
arastirma, grup c¢alismasi vb.)

Degerlendirme yontemi

Referanslar

ayrilir.Ogrencilerden,  yapraklarm  suyu  nasil

buharlastiracagmi gozlemlemek igin bir diizenek

hazirlamalari istenir.

e Gruplarin hazirladiklart diizenekler karsilastirilir.

Yapraklar suyu nasil buharlastirdigi 6grencilere

sorulur. Stomalarin yapist anlatilarak yapraklarmn

yiizeyinden suyun nasil buharlastig1 agiklanir.

e Konu ile ilgili hazirlanan sunum ve videolar

ogrencilere izletilir.

Grup galismasi
Arastirma
Aciklama
Tartisma
Sorunsallastirma
Pratik gosteri
Pratik deney
Grup projesi
Beyin firtinasi
H5P Sinavi
Gozlem yoluyla stirekli degerlendirme

Boanares, D., Isaias, R. R. M. S., de Sousa, H. C., & Kozovits, A. R. (2018).
Strategies of leaf water uptake based on anatomical traits. Plant
Biology, 20(5), 848-856. https://doi.org/10.1111/plb.12832

Guzman-Delgado, P., Mason Earles, J., & Zwieniecki, M. A. (2018). Insight

into the physiological role of water absorption via the leaf surface from
a rehydration kinetics perspective. Plant, cell & environment, 41(8),
1886-1894. https://doi.org/10.1111/pce.13327

Katifori, E. (2018). The transport network of a leaf, Comptes Rendus
Physique, 19(4), 244-252. https://doi.org/10.1016/j.crhy.2018.10.007
https://kids.britannica.com/kids/article/leaf/433080
https://www.collinsdictionary.com/dictionary/english/leaf
https://www.merriam-webster.com/dictionary/leaf
https://dictionary.cambridge.org/dictionary/english/leaf
https://www.passmyexams.co.uk/GCSE/biology/structure-of-leaf.html
https://eschooltoday.com/learn/leaf-structure/
https://www.britannica.com/video/152187/overview-leaf-structure-

functions-plant
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https://www.nagwa.com/en/presentations/638126046213/
https://www.britannica.com/video/73123/Plants-osmosis-roots-
water-transpiration-leaves-moisture
https://www.science-sparks.com/changing-colour-flowers-with-
transpiration/
https://www.science-sparks.com/changing-colour-flowers-with-
transpiration/

https://www.stem.org.uk/rx34bv
https://eschooltoday.com/learn/transpiration/
https://byjus.com/biology/transpiration/
https://www.britannica.com/science/transpiration
https://asl.ftcdn.net/v2/jpg/04/28/25/36/1000 F 428253637 KXsq3Zh
VTtYAZnVIDMYALVZgWtZRDffN.jpg

1.4. Ogrenim Unitesi 4 — Bitkilerin Biiyiimesi ve Tuzluluk

1.4.1. Arka plan

Bitki biiylimesini etkileyen faktorler; 151k, su, karbondioksit, hava, sicaklik, temel besin
maddelerinin bulunabilirligi, topragm pH degeri ve biiyiime i¢in gereken alan olarak
siralanabilir.  Su, bitkilerin gereksinim duydugu temel unsurlardan biridir. Bahgecilik
disiiniildiigiinde genellikle su, toprak ve giines 15181 akla gelir. Herhangi biri eksik oldugunda
bitkiler zarar gorebilir. Bitkiler i¢in suyun 6nemi sadece onlar1 hayatta tutmaktan 6te, saglkli
bir sekilde gelismelerini saglamaktir. Su, topraktan temel besin maddelerinin alinmasini
saglar. Ayrica seker ve diger gerekli elementlerin cigcekler veya meyveler tarafindan

kullanilabilmesine yardime1 olur.

Bitkiler tarafindan c¢oziinebilir tuzlar kolayca alnabilir. Ancak, bitki icine giren tuz
bilesiklerinin tipi ve miktarma bagl olarak, belirli bir konsantrasyonu astiginda bitki icin
zararl olabilirler. Bu tuzlar, beslenme ve metabolizmay1 bozarak bitkiye zehirli etki yaparlar.
Ayrica, topraktaki tuz konsantrasyonu arttik¢a, bitkinin topraktan su ¢ekmesi zorlasir, toprak
yapist bozulur ve bitki gelisimi yavaslar veya durur. Yiiksek tuz konsantrasyonu nedeniyle
cesitli istenmeyen etkiler ortaya ¢ikar. Iyon dengesizligi bunlardan biridir. Ornegin yiiksek Na
ve Cl iyon konsantrasyonu, bitkiler icin élimcul olabilen biyokimyasal sireclere yol acabilir.
Sodyum ve klorir toksisitesi, sadece beslenme bozukluklarina yol agmakla kalmaz, ayni
zamanda toprak ¢ozeltilerinin osmotik potansiyelini diislirerek fizyolojik kurakliga da neden

olabilir.
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NaCl tarafindan olusturulan tuzluluk, bitki fizyolojisini etkileyen en yaygin abiyotik
streslerden biridir. Tuz stresi, bitkilerde ¢esitli bozukluklara (besin iyon dengesizligi, stomatal
iletkenligin azalmasi, diigiik fotosentetik aktivite vb.), morfolojik degisikliklere (yaprak
sayisinda azalma, bitki boyutunda azalma, kok uzunlugu ve meyve iiretiminde azalma) ve
ikincil metabolitlerde degisikliklere (sinyal molekiilleri, hormonlar ve oksidatif bilesikler)
neden olabilir. Bu nedenle, bitki yetistiriciliginde tuzlu su kullanimi, bitkilerin tuzluluga

duyarliligini gosteren tiir 6zgii esik degerlerin belirlenmesini gerektirir.

1.4.2. icerik

LearnSTEM Pedagojik Modeli

Modiil 4: Bitkilerin biiyiimesi ve tuzluluk

Modiiliin/6grenme Unitesinin | Bu moddiliin amaci, o6grencilerin bitkilerin buyiimesi icin
amacl topraktaki tuzluluk oranini agiklayabilmelerini saglamaktir.

Sire 40'x 8

Ogrenme hedefleri

1. Bitkilerin bliyiimesi icin topraktaki tuzluluk oraninin 6nemini
aciklar.

2. Deney yaparak gosterir.

Gerekli Kaynaklar ve - Deney 1 icin: Saksi, toprak, mercimek, su

Malzemeler - Deney 2 i¢in: Mercimek fidesi, tuz, su

( calisma sayfasi, cizelgeler ,

bildiriler, 06gretici videolar, - Deney 3 i¢in: Mercimek fidesi, glibre, su
kitaplardan/kilavuzlardan
alintilar, zihin haritalari, vb.) - PowerPoint sunumlari

Prosediir e Deney 1 icin gerekli malzemeler dnceden hazirlanarak
sinifa getirilir. Ogrenciler 3-4 kisilik rastgele gruplara
ayrilir.

e Ogrencilerden  malzemeleri  kullanarak  mercimek
tohumlarini 4 adet saksiya tim kosullar ayni sekilde
olacak sekilde ekmeleri ve esit miktarda sulayarak

blylitmeleri istenir.
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icerik Yayinlama Yoéntemleri (
konusma, tartisma,
arastirma, grup c¢alismasi vb.)

Degerlendirme yontemi

Referanslar

e Yaklasik 5 hafta sonra gruplarin yetistirdikleri bitkiler
gozlemlenir ve karsilastirilir. Bu asamada gruplarin
yetistirdigi bitki fidelerinin ayni olmasi beklenir.

e Bir sonraki derste Deney 2 icin 6grencilerin hazirladiklari
mercimek fideleri igin farkli tuzluluk oranlari igeren
sulama sulari hazirlanir.

® Gruplar fidelerini hazirlanan sulama sulari ile esit
miktarlarda sulama yaparak 7 gilin boyunca gozlemler.
Gruplarin buyuttukleri bitkiler karsilastirilir. Hangi bitkinin
daha iyi blyldigiu ve sulama suyundaki tuzluluk orani
arttikca bitkinin blylime miktarinin degisip degismedigi
ogrencilere sorulur ve tartisilir.

e Bitki blylmelerini karsilastirmak igin tablo olusturulur ve
grafik cizilir.

e Deneyin 3. Asamasinda esit miktarda buylimis iki
bitkiden birinin topragina asiri glibreleme yapilarak 7 giin
boyunca gozlemlenir. Bitkilerde asiri glibreleme yapmanin
bitki blylimesine etkisi tartisilir.

e Bitki bldylmelerini karsilastirmak igin tablo olusturulur ve
grafik cizilir.

e Konu ile ilgili hazirlanan sunum ve videolar 6grencilere
izletilir.

Grup halinde ¢alisma

Arastirma

Aciklama

Tartisma

Pratik deney

Grup projesi

Beyin firtinasi

5HP Sinavi

Pratik basarilara ve sonuglara dayali degerlendirme
Gozlem yoluyla siirekli degerlendirme

EKMEKCI, E., Mehmet, A. P. A. N., & Tekin, K. A. R. A. (2005). Tuzlulugun
bitki gelisimine etkisi. Anadolu tarim bilimleri dergisi, 20(3), 118-125.
Kotuby, J., Koenig, R., & Kitchen, B. (1997). Salinity and Plant Tolerance.
Utah State University Extension. AG-SO-03., Utah.

Petretto, G. L., Urgeghe, P. P., Massa, D., & Melito, S. (2019). Effect of
salinity (NaCl) on plant growth, nutrient content, and glucosinolate
hydrolysis products trends in rocket genotypes. Plant Physiology and
Biochemistry, 141, 30-39. https://doi.org/10.1016/j.plaphy.2019.05.012
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Shahid, M. A., Sarkhosh, A., Khan, N., Balal, R. M., Ali, S., Rossi, L., ... &
Garcia-Sanchez, F. (2020). Insights into the physiological and
biochemical impacts of salt stress on plant growth and

development. Agronomy, 10(7), 938.
https://doi.org/10.3390/agronomy10070938
https://www.britannica.com/dictionary/plant
https://www.collinsdictionary.com/dictionary/english/plant
https://www.merriam-webster.com/dictionary/plant
https://dictionary.cambridge.org/dictionary/english/plant
https://www.agrowtronics.com/plant-growth-stages-an-overview/
https://aehinnovativehydrogel.com/news/what-are-the-requirements-
for-plant-growth/
https://swanhose.com/blogs/general-watering/how-does-water-its-
amount-its-quality-affect-plant-growth

https://youtu.be/7-eFcMJYIXk
https://www.sorhocam.com/konu.asp?sid=4321&bitkilerde-tuz-stresi-
nedir.html
https://atlas-scientific.com/blog/how-does-electrical-conductivity-
affect-plant-growth/
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1 Learning Resources

1.1 Module 1- Design a Skyscraper resisting the Wind

1.1.1 Background

Provide a brief summary of the topic or concept that will be covered in the lesson. Include its importance and
relevance to the curriculum and why it's important for students to learn.

Skyscraper, a very tall multistoried building. The name first came into use during the 1880s, shortly after the
first skyscrapers were built, in the United States. Weather conditions like wind speed can have dramatic
impacts on the buildings, depending on their design and built up.

Skyscrapers are built to last and hence, the question arises what wind speed can skyscrapers withstand? They
are basically designed to bear very severe conditions and high wind speeds. They are constructed by using
techniques and procedures so that they are stronger and more durable.The skyscraper has been engineered to
resist extreme conditions and can withstand a wind force of up to 100 to 170 miles per hour. It is built by
considering the local regulations in order to be sure that the structure is made in accordance to the local
conditions of that area.

This lesson is part of the Climate Action in LEARN STEM . In this lesson, learners will learn the features, history
of the skyscrapers and how do they manage to withstand the force of the wind? This lesson plan includes the
objectives, prerequisites, and exclusions of the lesson teaching students how to identify skyscrapers and the he
purpose of the building's shape in terms of wind resistance.They will make an experiment and build their own
skyscraper that can withstand wind.They will test the results and discuss with their friends.

The lesson will conclude with a H5P quiz, which will test the knowledge gained and give students the
opportunity to assess their progress and identify possible gaps in their knowledge.

Before starting the practical activity, students will watch a video how do skyscrapers manage to withstand the
force of the wind

To consolidate the knowledge acquired, the teacher will also present students additional videos from the
YouTube platform, which will increase their understanding and awareness of the topic.

This interdisciplinary and interactive lesson is designed to inspire and educate students about the purpose of
the building's shape in terms of wind resistance, What factors influence the design of a skyscraper to resist
wind?

After this lesson, student should be able to:

° Identify several different structural engineering principles relating to skyscrapers.
° Match design principles with famous skyscrapers.
° How is the foundation of a skyscraper designed to resist wind?

LESSON CONTENT
1.Didactic Video (WP2-P2-Learnstem-Learning Resource- Design A Skyscraper Resisting The Wind
2.PPT (WP2-P2-Learnstem-Learning Resource- Design A Skyscraper Resisting The Wind),

3.Additional Resources (WP2-P2-Learnstem_Text The Design A Skyscraper Resisting The Wind), additional
videos from the YouTube platform

4.Assessment (H5P) (WP2-P2-Learnstem_Text_ Design A Skyscraper Resisting The Wind L-H5P_EN.Docx),
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5.Experiment

1.1.2 Content

LearnSTEM Pedagogical Model

Module 1: Design a Skyscraper resisting the Wind

Aim of the module/ learning
unit

The aim of this module is to :

1.In this lesson, students will examine images of buildings to understand the
unique characteristics of skyscrapers, evaluate the elements of tall building
construction, and consider how skyscrapers shape the urban environment
and skyline.

2. They will learn the purpose of the building's shape in terms of wind
resistance, What factors influence the design of a skyscraper to resist wind?

Duration

80 min.

Learning Objectives

1. Students will

e|earn about skyscrapers;

eexplore facts and figures about the world's tallest buildings;
graph the height of the 10 tallest buildings in the world.
2.Students will:

¢ |dentify the characteristics of skyscrapers

e Evaluate images to distinguish skyscrapers from other structures
3.Students will learn :

e How is the foundation of a skyscraper designed to resist wind?

Resources & Materials

Required

(worksheet,charts, handouts,
didactic video, excerpts from
books/manuals, mind maps,
etc.)

1.Didactic Video (WP2-P2-Learnstem-Learning Resource- Design A Skyscraper
Resisting The Wind

2.PPT (WP2-P2-Learnstem-Learning Resource- Design A Skyscraper Resisting
The Wind),

3.Additional Resources (WP2-P2-Learnstem_Text_The Design A Skyscraper
Resisting The Wind),

4.Assessment (H5P) (WP2-P2-Learnstem_Text_ Design A Skyscraper Resisting
The Wind L-H5P_EN.Docx),

5.Experiment

Procedure

Instructional steps which learners need to follow:
1.PRESENTATION AND DISCUSSION (10 MIN) ;

Definition of skyscraper

Origin of skyscraper

Prominent example of skyscraper
Features of skyscraper
Skyscraper and wind

o

2. EXTENSION ACTIVITY(10 MIN)

Encourage students to discuss and/or debate these questions:

How tall can or should office buildings or apartment houses be? What
purpose do skyscrapers serve? Do we still need them? What are the
advantages and disadvantages of very tall buildings? Explore facts and figures
about the world's tallest buildings;

graph the height of the 10 tallest buildings in the world.

3. DISPLAY THE VIDEO ( 10 MIN)
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https://www.youtube.com/watch?v=tHMPR7flpf4

How Tall Buildings Tame the Wind

4. EXPERIMENT AND DISCUSSING ( 40 MIN)

Be an architect and engineer your own skyscraper that can withstand all sorts
of conditions.Students build their own newspaper towers in a competition
for height, while also being able to withstand a simulated "hurricane" wind
force.

Materials

Scissors

drawing paper

ruler

Notebook paper and pencil for design planning

Procedure:

Working individually or in pairs, students compete to design, create, test and
redesign free-standing, weight-bearing towers.

The challenge is to build the tallest tower while meeting the design criteria
and minimizing the amount of material used—all within a time limit.
Students experiment with different geometric shapes used in structural
designs and determine how design choices affect the height and strength of
structures, becoming comfortable with the concepts of structural members
and modeling.

After this activity, students should be able to:

Describe and design models for free-standing weight-bearing towers.

Identify effective geometric shapes used in tower design.

Can this skyscraper withstand the wind and rain of a typhoon?
Students experiment with a building model of the famous Taipei 101 to test
and improve safety in what monsoon season brings.

|
g

1. Put your skyscraper to the test to see if it remains intact.
Wind: Aim a hair dryer or fan at vyour skyscraper.
Earthquake: Gently shake the table your building is on.
Weight: Add weights to the top of your skyscraper.

2. Brainstorm ways to improve your skyscraper. What works? What
doesn't? What modifications are needed? Rebuild and test it again
to see if you've made it better!

5.ASSESSMENT (H5P) (10 MIN)

Content Delivery Methods
(lecture,discussions, research, e the expository methods: lecture;

group work, etc.) e programmed learning: via computer, e-textbook;
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practical learning: exercises on the subject;

individual activity, activity in pairs, and collective activity.

Assessment Method

5HP Quiz
e Assessment based on achievements and practical results

e Continuous evaluation by observation

References (if necessary) https://www.builderspace.com/the-skyscraper-construction-process-
(please use APA Style) explained

How skyscrapers work - http://science.howstuffworks.com/skyscraper4.htm

How tall can skyscrapers be? - http://www.wisegeek.com/how-tall-can-
skyscrapers-be.htm

https://www.youtube.com/watch?v=tHMPR7flpf4

How skyscrapers work - http://science.howstuffworks.com/skyscraper4.htm

How tall can skyscrapers be? - http://www.wisegeek.com/how-tall-can-
skyscrapers-be.htm



https://www.builderspace.com/the-skyscraper-construction-process-explained
https://www.builderspace.com/the-skyscraper-construction-process-explained
http://science.howstuffworks.com/skyscraper4.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
https://www.youtube.com/watch?v=tHMPR7flpf4
http://science.howstuffworks.com/skyscraper4.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
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1.2 Learning Unit 2- Smog and temperature inversions

1.2.1 Background

Provide a brief summary of the topic or concept that will be covered in the lesson. Include its importance and
relevance to the curriculum and why it's important for students to learn.

Smog is defined as widespread air pollution that reduces visibility. The term “smog” is a combination of two
words: “smoke” and “fog”, which are meant to describe its appearance. Originally, what is now known as
sulphurous smog was common in industrial areas as it came from the sulphur oxides released by burning fossil
fuels such as coal.Today, photochemical smog, also called ground-level ozone or summer smog, is much more
common. It predominantly occurs in urban areas, as the nitrogen oxides necessary for its creation come from
car exhaust. Usually, the higher the altitude, the lower the temperature of the air. Temperature inversion is a
meteorological phenomenon that develops when cool air is trapped at the ground under a layer of warm air.
Temperature inversions are more common during the winter in the northern hemisphere due to high pressure,
clear skies, and long nights, which allow heat to dissipate easily from the ground. This leads to a phenomenon
called winter smog, which is further exacerbated by homes burning wood and coal for warmth.

This lesson is part of the Climate Action in LEARN STEM . In this lesson, learners will learn one of the effects of
environmental pollution smog,and Temperature inversionThis lesson plan includes the objectives,
prerequisites, and exclusions of the lesson teaching students smog,and Temperature inversion.They will make
an experiment on temprature inversion and smoke.They will test the results

and discuss with their friends.
After this lesson the students will

eexplain the concepts of: temperature inversion, temperature variation, diurnal temperature variation, annual
temperature variation;

edescribe the relation between the height above sea level and the temperature;

edescribe how inversion contributes to the formation of such phenomena as fog and smog.

LESSON CONTENT

° Didactic Video (WP2-P2-Learnstem-Learning Resource- Smog And Temperature inversions)
° PPT (WP2-P2-Learnstem-Learning Resource- Smog And Temperature inversions),
° Additional Resources (WP2-P2-Learnstem_ Smog And Temperature inversions), additional videos from

the YouTube platform
° Assessment (H5P) (WP2-P2-Learnstem_ Smog And Temperature inversions),

° Experiment
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1.2.2 Content

LearnSTEM Pedagogical Model

Module 1: Smog and temperature inversions

The aim of this module is to demonstrate the importance of air for human

Aim of the module/ learning health by defining its characteristics and main dangerous pollutants.

unit
Objective 1: To observe how temperature inversions are formed and how
inversions influence air pollution levels.

Objective 2: To discuss the health effects of air pollutants and how the
Clean Air Act is a tool to reduce air pollution in the world

Objective 3: To introduce students to actions that they and/or other
members of our community can take to reduce air pollution.

Duration 80 Min.

On successful completion of this module/learning unit (LU), trainees will be
able to:
1. learn the reasons for the differences in air temperature in different parts
of the world.
2. After having completed the demonstration lesson, students should be
able to:
e describe how a temperature inversion occurs
® name two primary sources of air pollutants that can become
trapped in a temperature inversion
e understand how the activities of people interact with natural
events concerning the air in our environment
e apply information from the demonstration model of a
temperature inversion to such an occurrence in the real world,
using key words: pollutant, air pollution, temperature inversion,
and smog.

Learning Objectives

3. To acquaint children with the general subjects related to air - the
phenomenon of spreading, the phenomenon of breathing and the
importance of these phenomena for a human being,
-To familiarize children with the basics of the problem of air pollution and
the prevalence of its occurrence, also in rural areas, -To acquaint children
with the causes of poor air quality and the harmfulness of burning coal and
wood.

e Didactic Video (WP2-P2-Learnstem-Learning Resource- Smog And

Temperature inversions)
® PPT (WP2-P2-Learnstem-Learning Resource- Smog And

(worksheet,charts, handouts, Temperature Inversions),
didactic video, excerpts from e Additional Resources (WP2-P2-Learnstem_ Smog And

books/manuals, mind maps Temperature inversions),
! ! e Assessment (H5P) (WP2-P2-Learnstem_ Smog And Temperature

Resources &Materials
Required

etc.) : .
Inversions),
e Experiment (Similar To The Video Presented Above)
Instructional steps which trainees need to follow:
Procedure

1. PRESENTATION AND DISCUSSION

(20 min.) What Is Smoke And Temperature Inversions
"Smog and Temperature."

Instructional steps which trainees need to follow:
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1.Criteria of success

eexplain the concepts of: temperature inversion, temperature variation,
diurnal temperature variation, annual temperature variation;

edescribe the relation between the height above sea level and the
temperature;

edescribe how inversion contributes to the formation of such phenomena
as fog and smog.

1.Smog

2.How is Smog formed? Major Causes of Smog

3. Impact of Smog on Health and Environment
4.London Smog

5. Temperature inversion.

6. Causes of temperature inversion

7.How do temperature inversions exacerbate smog?
8.Effects of Temperature Inversion

2. DISPLAY THE VIDEO

(10 min ) video 1952 London “Great Smog” Temperature inversion

The Great Smog of London, or Great Smog of 1952, was a severe air
pollution event that affected London, England, in December 1952.
https://www.youtube.com/watch?v=hmrjwAkMveE
https://www.youtube.com/watch?v=jTrZZvnIHI8

3.(40 MIN.) SCIENCE EXPERIMENT

(Let’s understand temperature inversion through simple experiment)
Identify sources of pollution which might particularly contribute to cold air
(wintertime) inversion

Materials
-4 identical small, clear glass jars (baby food jars work well)
-lce water

-Index cards large enough to cover the mouth of the jars
-Red food coloring

-Shallow pans or baking dishes (for spillage)

-Very hot tap water

Procedure

1. To simulate normal conditions, place both jars in a shallow pan or
baking dish to catch any spills.

2. Fill one jar with hot water and one jar with ice water (no ice). Fill
the jars to the brim. Put several drops of red food coloring in the jar with
the hot water, to represents pollutants in the air near the earth.

3. Place the index card over the top of the jar with the cold (clear)
water and quickly flip the jar on top of the jar with hot, polluted (red)
water. Make sure the openings of the two jars are perfectly aligned and
hold them in that position while you quickly but carefully pull the index
card out. Let the Jars stand.

4, Inversion conditions: Repeat the above procedure, except in this

-7-



https://www.youtube.com/watch?v=hmrjwAkMveE

ya.unf-rrq‘
i .;._E@‘ ; % A Learn STEM i Co-funded by
ia , O Innovative Model of learning STEM the European Union

-1 & in secondary schools

case place the red food coloring in the jar of cold water. Then place the
index card over the top of the jar with the hot (clear) water and invert it
over the jar full of cold, polluted (red) water. Let the jars stand.

5. What happens in the first instance? The hot (red) and cold (clear)
water mix immediately, moving some of the red food coloring (pollutant)
into the upper jar, which becomes red. At the same time, the red
(pollution) in the lower jar is diluted. This mixing of the warmer, colored
water shows how warm air near the earth can move upward into the colder
upper atmosphere and disperse pollutants. In the second instance, the cold
(red) water is trapped and can't escape upward. The jar of hot water on top
(clear) has "trapped" the dirty (red) cold air, just as warm air can trap a
layer of cold, polluted air and create unhealthful air quality conditions.

6. Now lam Asking you to identify sources of pollution which might
particularly contribute to cold air (wintertime) inversion

4.ASSESSMENT (H5P) (10 MIN)

Content Delivery Methods
(lecture,discussions, research, | lecture, discussion, brainstorming, research, group work
group work, etc.)

Assessment Method

H5P
References (if necessary) https://www.youtube.com/watch?app=desktop&v=L7i7N-je-al
(please use APA Style) https://www.youtube.com/watch?v=T U3TXHBt-0

https://www.youtube.com/watch?v=a8Y6xX 0Szo
https://www.youtube.com/watch?v=Dk9VHHFUbgo
https://www.youtube.com/watch?app=desktop&v=L7i7N-je-aM
https://www.youtube.com/watch?v=T_ U3TXHBt-0
https://www.youtube.com/watch?v=a8Y6xX_0Szo
https://www.youtube.com/watch?v=Dk9VHHFUbgo

1.3 Learning Unit 3- STORMS AND TEMPERATURES

1.3.1 Background

Provide a brief summary of the topic or concept that will be covered in the lesson. Include its importance and
relevance to the curriculum and why it's important for students to learn.

Climate change is increasing the frequency of extreme weather events such as droughts, heat waves, and
storms in many regions of the world.Storm is an extreme weather condition with very strong wind, heavy rain,
and often thunder and lightning. Storm, violent atmospheric disturbance, characterized by low barometric
pressure, cloud cover, precipitation, strong winds, and possibly lightning and thunder.

Storm is a generic term, popularly used to describe a large variety of atmospheric disturbances, ranging from
ordinary rain showers and snowstorms to thunderstorms, wind and wind-related disturbances, such as gales,
tornadoes, tropical cyclones, and sandstorms.

Types of storms
1.Blizzards
2.Hail

3.Heavy rain


https://www.youtube.com/watch?app=desktop&v=L7i7N-je-aM
https://www.youtube.com/watch?v=T_U3TXHBt-0
https://www.youtube.com/watch?v=a8Y6xX_OSzo
https://www.youtube.com/watch?v=Dk9VHHFUbqo
https://www.youtube.com/watch?app=desktop&v=L7i7N-je-aM
https://www.youtube.com/watch?v=T_U3TXHBt-0
https://www.youtube.com/watch?v=a8Y6xX_OSzo
https://www.youtube.com/watch?v=Dk9VHHFUbqo
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4.ce storms
5.Lightning
6.Thunderstorms
7.Wind

This lesson is part of the Climate Action in LEARN STEM .It explores storms and its types. In this lesson, learners
explain the difference between climate and weather and they will explain the types of stormslin this integrated
skills lesson, students will work on the topic of climate change, particularly considering how it affects the lives
of people. They will make predictions, watch a short video and answer questions, then consider and discuss
how climate change has affected where they live, and how it may affect where they live in the future.

LESSON CONTENT

° Didactic Video (WP2-P2-Learnstem-Learning Resource- Storms And Temperatures),

° PPT (WP2-P2-Learnstem-Learning Resource- Storms And Temperatures),

° Additional Resources (WP2-P2-Learnstem_Text_ Storms And Temperatures Ph-ADDITIONAL
RESOURCHES_EN.Docx),

° Assessment (H5P) (WP2-P2-Learnstem_ Storms And Temperatures Ph-H5P_EN.Docx),

° Experiment

1.3.2 Content

LearnSTEM Pedagogical Model

Module 1: STORMS AND TEMPERATURES

Aim of the module/ learning | Objective: Students will be able to:
unit 1. Explain the difference between climate and weather.
2. Explain the factors that determine climate.

3. Explain how some of these factors work together to determine
regional climates.

4.They will explain the yypes of storms

Duration 80 min.

Students will be able to

o explain what a weather hazard is,

o describe the features of storms, floods, and droughts,

o describe different types of storm including blizzards, tropical
storms, hurricanes, thunderstorms, and tornadoes,

e describe the role of weather forecasts in predicting weather
hazards,

e name ways in which people can prepare for and protect against
weather hazards, including floodwalls, levees, window boards,
lightning rods, and seawalls.

Learning Objectives

Resources&Materials e Didactic Video (WP2-P2-Learnstem-Learning Resource- Storms
Required And Temperatures),
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(worksheet,charts, handouts, e PPT (WP2-P2-Learnstem-Learning Resource- Storms And
didactic video, excerpt from Temperatures),
books/manuals, mind maps, e Additional Resources (WP2-P2-Learnstem_Text_ Storms And
etc.) Temperatures Ph-ADDITIONAL RESOURCHES_EN.Docx),

® Assessment (H5P) (WP2-P2-Learnstem_  Storms  And
Temperatures Ph-H5P_EN.Docx),

e Experiment (Similar To The Video Presented Above)

1.(20 MIN.) PPT PRESENTATION

Storms And Temperatures

Introduce weather-related collocations

1.Drought — many parts of the world are affected, e.g. India, Africa.
2.Flooding — many parts of the world are affected, e.g. Europe, Latin
America, Bangladesh.

3.Snowstorm/blizzards, e.g. Canada, Northern Europe and Russia, Japan,
etc.

4.Tornadoes, e.g. the US or Canada

Procedure

1.Storm and Climate

2.What Causes Weather?

3.Definition of Climate (The Main Types of Climates)
4.What Are Storm and Storm Kinds?

5.Hurricane

6.Tornadoes

7.Flooding

2.(10 MIN.) WATCH VIDEO IN OUR CLASSROOM:

Brainstorm some of the effects of climate change with our students.
https://emtv.com.pg/wp-content/uploads/2016/06/IPCC-Empathetic-
onPacific-Threat-media.jpg
http://asiafoundation.org/wpcontent/uploads/2016/04/BangladeshKhul
na.jpg students

3. (40 MIN.) SCIENTIFIC EXPERIMENT (THUNDERSTORM SCIENCE
EXPERIMENT)

Supplies Needed:

Clear Rectangular Container

Room Temperature Water

Ice Cube Tray

Red and Blue Food Coloring

How To Make A Thunderstorm Simulation

Make some blue ice cubes.

Fill a clear rectangular container with room temperature water.
Set blue ice cubes and red food coloring in the water.

The blue and red water will collide and create a cold front
where thunderstorms form.

Step 1: Make Some Blue Ice Cubes

We will need to make some ice cubes for this experiment, so it’s a good
idea to do this step ahead of time to give the ice plenty of time to form.
Go ahead and fill an ice cube tray with water and then put one drop of
blue food coloring into each slot in the tray.

We only need about 5 blue ice cubes, so just put coloring in 5 slots in
the tray if you don’t want to waste your food coloring.Then use a spoon

OIS
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to mix the food coloring up in the tray and then stick the tray into the
freezer

Step 2: Fill A Clear Rectangular Container With Water

When the blue ice cubes are frozen, you are ready to move on to the
next step by filling a clear rectangular container with room temperature
water.

| used a clear glass casserole dish, but you could also use a large plastic
Tupperware dish too.

The important thing is that the container is transparent and rectangular
so that you can see the thunderstorm science experiment in action!

Now pour enough room temperature water into the container to fill it
about 3/4 of the way to the top.

The water needs to be at room temperature for the experiment to work
properly. Too hot or too cold and our thunderstorm experiment will fail!

Step 3: Set Blue Ice Cubes and Red Food Coloring in The Water

Now gently place 4 or 5 blue ice cubes in the water on one side of the
container.

At the same time drop several drops of red food coloring into the water
on the opposite side of the container.

It might be helpful to have a second person helping with this part to
make it easier to put the ice cubes and red coloring in at the same time.

Step 4: The Blue and Red Water Collide and Create a Cold Front Where
Thunderstorms Can Form

Watch and enjoy as the beginning stages of a cold front start to form in
the water.First, you will see blue water melting from the ice cubes and
sinking to the bottom while spreading towards the red water on the
other side.Then the blue and the red water will collide in the center of
the container.The colder, blue water is denser than the warmer, red
water, so the blue water will stay on the bottom while forcing the red
water to move up towards the top of the water!

This thunderstorm science experiment is a great simulation of how cold
fronts and thunderstorms work in the wonderful world of weather!

The blue water represents the cold and dense air behind a cold front
that forces the warmer, less dense air ahead of the cold front to rise.

As warm, moist air rises into the sky along a cold front, it cools and
condenses into clouds and can eventually grow into thunderstorms!

Thunderstorm Science Experiment | Weather Science Experiments
Supplies needed to create your own thunderstorm science experiment:
Clear Rectangular Container

Room Temperature Water

Ice Cube Tray

Red and Blue Food Coloring

This weather science experiment is such a fun way to visualize what
actually happens when a cold front pushes warm air out ahead of it and
up into the sky to form thunderstorms!

The science behind how thunderstorms form:

This thunderstorm science experiment is a great simulation of how cold
fronts and thunderstorms work in the wonderful world of weather!

The blue water represents the cold and dense air behind a cold front
that forces the warmer, less dense air ahead of the cold front to rise.

As warm, moist air rises into the sky along a cold front, it cools and
condenses into clouds and can eventually grow into thunderstorms!
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a4 ASSESSMENT (H5P) (10 MIN)

Content Delivery Methods | lecture, discussion, brainstorming, research, group work
(lecture,discussions, research,
group work, etc.)

Assessment Method

H5P
References (if necessary) Thunderstorm Science Experiment | Weather Science Experiments
(please use APA Style) https://www.youtube.com/watch?v=X2h523mCeQU

Tornado Experiment | Weather Science Experiments
https://www.youtube.com/watch?v=F7nMV6JUsRA

Eye of a hurricane
https://www.youtube.com/watch?v=F7MQIgFxRFI
https://playingwithrain.com/thunderstorm-science-experiment/
How to make a: TORNADO IN A BOTTLE
https://www.youtube.com/watch?v=j-denwzjib0

1.4 Learning Unit 4- Seasons and Ecliptic Simulator

1.4.1 Background

Provide a brief summary of the topic or concept that will be covered in the lesson. Include its importance and
relevance to the curriculum and why it's important for students to learn.

A season is a period of the year that is distinguished by special climate conditions.A season is a period of the
year that is distinguished by special climate conditions. The four seasons—spring, summer, fall, and winter—
follow one another regularly. Each has its own light, temperature, and weather patterns that repeat yearly.

Seasons occur because Earth is tilted on its axis relative to the orbital plane, the invisible, flat disc where most
objects in the solar system orbit the sun. Earth’s axisis an invisible line that runs through its center,
from pole to pole. Earth rotates around its axis.

The Earth has seasons due to the tilt of Earth's axis, which is a line through the south to north pole. The Earth's
axis tilts towards and away from the Sun's rays as it travels in a circle around the sun.The 4 seasons come from
Earth’s tilt.Because the Earth is tilted on its axis, it’s the main reason why we have 4 seasons.

This lesson plan includes the objectives, prerequisites, and exclusions of the lesson teaching students how to
identify the seasons as an example of patterns in nature, explain the cause of the seasons, and describe how
they differ from one another.

LESSON CONTENT
e Didactic Video (WP2-P2-Learnstem-Learning Resource_ Seasons and Ecliptic Simulator),
® PPT (WP2-P2-Learnstem-Learning Resource- Seasons and Ecliptic Simulator),

e Additional Resources (WP2-P2-Learnstem_Text_ Seasons and Ecliptic Simulator _ADDITIONAL
RESOURCHES_EN. Docx),

® Assessment (H5P) (WP2-P2-Learnstem_Text_ Seasons and Ecliptic Simulator),

e Experiment and Ecliptic Simulator

-12-


https://www.youtube.com/watch?v=X2h523mCeQU
https://www.youtube.com/watch?v=F7nMV6JUsRA
https://www.youtube.com/watch?v=F7MQIgFxRFI
https://playingwithrain.com/thunderstorm-science-experiment/
https://www.youtube.com/watch?v=j-denwzjib0

1.4.2 Content

Learn STEM
Innovative Model of learning STEM
in secondary schools

LearnSTEM Pedagogical Model

Module 1: Seasons and Ecliptic Simulator

Aim of the module/ learning
unit

The aim of this module is to
Students will understand:

o How Earth's curvature produces latitudinal differences in
insolation.
o How the tilt of Earth's axis produces seasonal changes.
o Why the southern and northern hemispheres experience
opposite seasons.
o How changes in the axial tilt angle affect seasonal
temperatures.
o How Earth's axis does not change orientation during one orbital
revolution.
o How Earth's yearly orbit produces the observed seasonal
changes.

Duration 80 min.

Learning Objectives

On successful completion of this module/learning unit (LU), trainees will
be able to:

Students will be able to:

1.Explain why solar and lunar eclipses occur

2.Explain why Earth has seasons

3.Draw and manipulate models of solar and lunar eclipses

4.Draw a model of Earth’s location during various seasons

Resources &Materials Required

(worksheet,charts, handouts,
didactic video, excerpts from
books/manuals, mind maps, etc.)

e Didactic Video (WP2-P2-Learnstem-Learning Resource_ Seasons
and Ecliptic Simulator),

® PPT(WP2-P2-Learnstem-Learning Resource- Seasons and
Ecliptic Simulator),

e Additional Resources (WP2-P2-Learnstem_Text_ Seasons and
Ecliptic Simulator _ADDITIONAL RESOURCHES_EN. Docx),

® Assessment (H5P) (WP2-P2-Learnstem_Text_ Seasons and
Ecliptic Simulator),

® Experiment (Like the Video Presented Above)

Procedure

Instructional steps which trainees need to follow:
1 . PRESENTATION AND DISCUSSION POWERPOINT ( 30 MIN)
1.Definition of the season

2.Why do we have seasons?

3. Tilt

4.Summer Solstice

5.Autumnal Equinox

6.Winter Solstice

7.Vernal Equinox

8.In Summary

9.Task for learner (Season web application)

-13-
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10.Task for learner (HP5 questions)
11. Seasons modeling (design your own season model)

2 .VIDEO WEB APPLICATION ( 10 MIN)
https://astro.unl.edu/naap/motionl/animations/seasons ecliptic.html

Type  Web Application

Description The Nebraska Astronomy Applet Project provides
online laboratories targeting the undergraduate introductory astronomy
audience. Each lab consists of background materials and one or more
simulators that students use as they work through a student guide.
https://astro.unl.edu/naap/motionl/animations/seasons ecliptic.html
This simulation is part of a larger lab that covers terrestrial coordinates
and the celestial equatorial coordinate system, allowing users to explore
the motion of the sun and how it relates to seasons. Comments from
expert scientist:

You can also download the SWF file and open with a flash player

3 .STUDENT EXPERIMENT ( 30 MIN)

Materials

- A light source (preferably a light bulb, but a flashlight works as
well)

- Globe

- Pictures of some seasonal constellations (e.g. Orion)

- Star Maps

1. Set up the light bulb in the middle of the room. Place the globe
on the floor. Have students representing various constellations
(perhaps the zodiac) situated in order around the room.

2. Ask students to imagine being on the globe facing the sun.
Explain to them that this is what they see in the day.

3. Discuss the idea of not being able to see the constellations
“behind the sun”.

4. Have the students then move to the “night” side of the globe.
Ask them to look at the “sky” and explain what they can see,
i.e. have them list the constellations they can see.

5. Next, move the students through the seasons, each time noting
which constellations they can see at night. Have the students
write down certain constellation they can “see” at each season.

6. Have students compare these constellations to the ones they
were able to see on observing nights, noting specifically when
they were able to see the constellations.

Student Task #1

e Use flashlight and ball-on-stick to represent the Sun and Earth
respectively. (For this demonstration, keep the stick vertical.)

o How does the distribution of incoming sunlight vary
between the Equator and the Poles? (Can you explain
why the equator is hotter than the poles?)

Student Task #2

e Use flashlight and ball-on-stick to represent the Sun and Earth
respectively. (For this demonstration, tilt the stick.)

o What effect does tilting the stick (Earth's axis) have on
the distribution of incoming solar radiation
(insolation)?

o Use the model to show the relative positions of Earth

-14-
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and Sun for our winter and summer.
o What happens when you rotate Earth on its axis?
What are you demonstrating?
Student Task #3
® Use flashlight and ball-on-stick to represent the Sun and Earth
respectively. (For this demonstration, tilt the stick.)
o Demonstrate the annual orbit of Earth around the Sun
and use the model to explain:
=  Why it can be winter in the U.S. when it is
summer in Australia;
=  The contrasting positions of the Earth and Sun
for each season in the U.S.
=  What happens to seasonal temperatures at
various locations if the tilt angle increases or
decreases?
4. ASSESSMENT (H5P) (10 MIN)

Content Delivery Methods | lecture, discussion, brainstorming, research, group work
(lecture,discussions, research,
group work, etc.)

Assessment Method

H5P
References (if necessary) https://www.youtube.com/watch?v=5L0ju_jd304
(please use APA Style) https://www.youtube.com/watch?v=L7i7N-je-aM&t=33s

https://www.youtube.com/watch?v=fgYIxbUtZ98
https://education.nationalgeographic.org/resource/season/
https://www.britannica.com/science/season
https://spaceplace.nasa.gov/seasons/en/
https://www.livescience.com/25202-seasons.html
https://www.timeanddate.com/astronomy/seasons-causes.html
https://education.nationalgeographic.org/resource/season/
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Kaivotopo povtéAo paenong STEM o€ oxoAeia deutepoBaBuiag ektTaideuong

1 Mopol pabnonc
1.1 Evotnta 1- 2xebldote €vav oupavoEUoTn MOV QVTIOTEKETAL OTOV AVEUO

1.1.1 lotoplkod

Awote pa cuvtopn niepiAnyn touv B€patog A TG évvolag tov Ba kaAudOei oto nadnua. TupneplA\dpete
onUooiot Kot T CcUVADELA TOU HE TO MPOYPAHMA OTIOUSWV Kot ylati gival onpaviikd va padaivouv ot
paéntég.

Oupavogiotng, éva oAl YnAo mohuwpodo ktiplo. To dvopa TEBNKE oe Xprion yla mpwtn ¢opd KATA T
Sekaetia Tou 1880, Alyo META TNV KATAOKEUN TWV MPWIWV oupavofuotwy, otlg Hvwuéveg MoAwteleg. Ou
KOLPLKEG OUVONKEG, OMWG N TAXUTNTA TOU OVEUOU, UITOPOUV va €XOUV SPOUATIKEG ETIUTTWOEL] OTA KTLpLa,
avaloya pe To oXeSLOUO KOL TNV KATAOKEUH TOUG.

OLoupavofUoTeG lval KATOOKEUAOHEVOL YLa VA SLAPKOUV KAl WG K TOUTOU, TLOETAL TO EpWTN A TtOLd TAXUTNTA
QVELOU UITOpOoUV va avtEEOUV oL oupavouoTteg; Elval Baolkd oxeSLaopéVoL yla Vol avTEXOUV TIOAU SUOKOAEG
ouVONKeg KAl UPNAEG TaxUTNTEG avépou. Kataokeudlovtal Pe T XPHoN TEXVIKWY Kal SLaSLKaolwv WoTE va
elvat o duvartol kat o avBektikol. O oupavofUoTtng €xel oXeSLAOTEL yLa VO OVTEXEL OE OKPOLEG CUVONKES Kol
uropel va avté€el o Suvapn avépou €wg Kat 100 éwg 170 pilia tnv wpa. Kataokeudletat Aapfavovrtag
UMY TOUG TOTUKOUG KOVOVLOUOUG TIPOKELUEVOU va BePalwBel OTL n KOTAOKEUN €lval KOTOUOKEUQOUEVN
oUWV LE TLG TOTIKEG CUVONKEG AUTAC TNG TIEPLOXNAG.

AUTO TO pABnua elval pEpog ¢ Apaong yla to KAipa oto LEARN STEM. Ze autd Tto padnua, ol pabntég Ba
MAB0oUV T XOPAKTNPLOTIKA, TNV LoTopLla TWV oupavofuoTwyY Kal WG katadEpvouv va avtééouv t SUvaun tou
QVEUOU. AUTO TO OXESL0 paBruatog meplAaBAVEL TOUG OTOXOUG, TIC TPOUTOBEoeLg Kal TG e€alpECELS TOU
paBnuartog mou SL8ACKEL OTOUG HAaBNTECG TTWE VoL avayvwpllouv oupavoEUoTEG Kal TOV OKOTO TOU OXIATOC TOU
KTlplou 6oov adopd TNV avrtoxy otov agpa. Oa KAVOUV éva Telpapa kol Oa KATHOKEUACGOUV TOV SLKO TOUG
oUPAVOEVOTN TIOU VAL AVTEXEL TOV AVEHO. Ba SokLudoouy Ta anoteAéopata Kal Ba culntrioouv e Toug Giloug
TOUG.

To padnua Ba oAokAnpwbel pe éva kouil H5P, To omoio Ba eAéyEel TIC YWWOELG TTOU Aokt Onkav kot 6o Swaoel
OTOUG HaBNTEG TNV gukalpia va afloAoyroouv Ty poodd TOUG KOL va EVTOTIoOUV TLBAVA KEVA OTLC YVWOELS
TOUG.

Mpw €ekvioouv TNV TPAKTIKA Spaoctnelotnta, ol pabntég Ba mapakoAouBrioouv €va Bivteo Tw¢ ol
oupavo&LoTeg KatadEPvouv va avtéXouv Tn SUvalLn Tou aVEUOU

Mo va gunmedwoel T YVWOELS TOU OmokTROnkav, o &ackalo¢ Ba TOpPoUCLACEL €mMionNG OTOUC HABNTEC
npocBeta Pivteo amd tnv mAatdoppa YouTube, ta omola Ba aufnoouv TNV Kkatavonon Kol Thv
guaLobntonoinon Toug yLa to Béua.

AUTO TO SLEMLOTNUOVIKO Kol S1adpacTikd padnua €xel oxedlaotel yla va eumveloeL Kal va eKaldeVoEL TOUC
HOONTEG OXETIKA PE TO OKOTIO TOU OXNUOTOG TOU KTlpiou 6oov adopd thv avtiotoon otov aépa. Molot
TAPAyYOoVTEC EMNPEAIOUV TO OXESLACUO EVOC OUPAVOEUOTN YLO VA AVTLOTEKETAL OTOV AVEUO;

MEeTa armod auTto To Habnua, o padntig Ba mpémet va elval o B£on va:

° Mpocdlopioet TOMEC SLadopeTIKEG OPXEG SOLLKNG LNXAVLKAG TTOU oXeTi{ovTal e oupavofUoTEG.
° Talpldget Tig apxeg oxedloopou pe Sldonpuouc oupavoVoTeC.
° M'vwpilel mwg eivat oxedlacuévo to BepéALo evOg oupavofUoTn YLa VoL OVTLOTEKETOL OTOV AVELO.

MNEPIEXOMENO MAOGHMATOZz

1.Abaktiko Bivteo (WP2-P2-Learnstem-Learning Resource- Design A Skyscraper Resisting The Wind
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2.PPT (WP2-P2-Learnstem-Learning Resource- Design A Skyscraper Resisting The Wind),

3. Npodobetol mopol (WP2-P2-Learnstem_Text_The Design A Skyscraper Resisting The Wind), emuthéov Bivteo
arnod v matddpua YouTube

4.A&LoNoynon (H5P) (WP2-P2-Learnstem_Text_ Design A Skyscraper Resisting The Wind L-H5P_EL.Docx),
5.Meipapa
1.1.2 Teplexopevo

Noudaywytko poviélo LearnSTEM

Evotnta 1: Zxedidote £vav oupavogUoTh OV OLVTLOTEKETOL OTOV AVELLO

2TOX0C QUTHG TNG EVOTNTAC ElvaL:

1. J& auto TO MABNUa, ol pabntég Ba e€eTACOUV ELKOVEG KTLPLwV yla va
KOTAVONOOUV Ta HOVAOIKA  XAPOKTNELOTLKA TWV OUPOVOEUCTWY, Vo
afloAoynoouv ta otolxela TNG Kataokeun ¢ YNAWV KTLplwv Kol va eEETAcouV
WG oL 0UPAVOEVOTEC SLapopdwWVOoUV To AoTIKO TEPLBAAAOV Kat Tov opilovta.
2. O@a pabouv ToV OKOMO TOU OXNUOTOG TOUu KTplou Ocov adopd TNV
avtiotaon otov agpa. Molol mapdyovieg emnpedlouv To OXESLAOUO EVOG
0UPAVOEVLOTN YLO VA AVTLOTEKETAL OTOV AEPQ;

IToXo¢ TNG evotntag/tng
HaONnoLaKAG EVOTNTOG

Awdpkela 80 Aemta.

1. OL pabntég Ba

*MdaBouv yla TouG oUpPaVOEVUOTEC.

eEfepeuvroouy yeyovota Kal aplBpoug yia ta PnAdTtepa KTipLO TOU KOGHOU.
Oa ypadouv To UPog Twv 10 PNAOGTEPWVY KTLPLWV OTOV KOOHO.

2.0L pabntég Oa:

* [1poadLoploouV Ta XAPAKTNPLOTIKA TWV OUPOVOEUOTWY

o Afloloyrioouv €lkOveg yla Ba Eexwpilouv TOug oupavoEUOTEG amo QAAEG
KOTQOKEVEC.

3. Ot paBntég Ba pabouv:

* Mwg elvat oxedlaopévo To BepéNlo VOG oupavoELOTN YLoL VO AVTLOTEKETOL
OTOV AVELO.

ZtoxolL pabnong

1.Adaktik6 Pivteo (WP2-P2-Learnstem-Learning Resource- Design A
Skyscraper Resisting The Wind
2.PPT (WP2-P2-Learnstem-Learning Resource- Design A Skyscraper Resisting

(dUM\o epyaotag, | The Wind),

AmautoUpevol  MOpPOL Ko
UALKa

vpadrpata, dUMGSLa, 3. ﬂgooGstm 7.'[Op0l (WP2-P2-Learnstem_Text_The Design A Skyscraper
, . Resisting The Wind),
S18aKTIKO Bivteo, c . I
, ., | 4.A§lohoynon (H5P) (WP2-P2-Learnstem_Text_ Design A Skyscraper Resisting
arnoonacpata ano

j , , The Wind L-H5P_EL.Docx),
BBAla/eyxelpidia, XAPTES | 5 Meipapa
HUOAOU K.ATL)

, ALSOKTLKA BrjLaTaL IOV TIPEMEL VUL LKOAOUOR 00UV OL EKITOULBEVOEVOL:
Awadikaoia

1.MAPOYZIAZH KAI 2YZHTHZH (10 AENTA) ;

OpLopog Tou oupavoflotn

H mpoéAeuon Tou oupavofuotn
E€€xov mapadely o Ttououpavoslotn
XOpaKTNPLOTIKA TOU 0UPAVOEUOTN
OupavofUoTNG Kol AVEOG

o
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2. APAZTHPIOTHTA -ENEKTAZH (10 AEMNTA)

EvBapplvete toug pabntég va oulntroouv Kat/fj vl culNTHOOUV OUTEG TLG
EPWTNOELG:

Méco YnAa pmopolV 1 TPEMeL va elval Ta Kiipla ypadeiwv i ot
TIOAUKQTOLKIEG; TL OKOTO €EUMNPETOUV OL oupavoEuoTes Ta XpeLalOUAOTE
oKOpa; Mola eival Ta TAEOVEKTALOTO KOL TO LELOVEKTH LATA TWV TIOAU YnAwv
KTiplwy; E€epeuvnote yeyovota katl aplbpoug yla ta PnAdtepa Ktipla Tou
KOGLLOU.

ypadete to UPog Twv 10 PYnAdTEpWV KTLPLwV 0TOV KOGHO.

3. EMDANIZTE TO BINTEO (10 AEMTA)
https://www.youtube.com/watch?v=tHMPR7flpf4

Mwg ta PnAd ktipta Sapalouv Tov AVEUO

4. NEIPAMA KAI 2YZHTHZH ( 40 AENTA)

Fvete apxLTEKTOVOG Kol GTLAETE TOV SLKO 0aG OUPAVOEUOTN TIOU UTIOPEL va
avtétel kabe eidoug ouvBnKeg. OL paBNTEG KATAOKEUATLOUV TOUG SLKOUG TOUG
nupyoug ebnuepldwv o€ €vav avtaywviopd ya to VoG, evw HmopolV
eniong va avtéEouv pLa TPOCOUOLWHEVN SUvaun avéuou "tudpwva'.

YAwka

WaAibL

xopti oxediaong

XAPOKAG

XapTi Kot LOAUBL ONUELWHATAPLWY VLot OXESLACUO OXESLOGHOU

Awadikaoio:

Epyalopevol pepovwpéva f oe (evydpla, ol pabnteg Staywvilovtal yla va
oxedlaoouy, va Snuloupyrioouy, vo SOKLULACOUV KOL VO EMOVACXESLACOUV
ave€adptnToug UpPyouG Ttou GpEpouv BApod.

H mpokAnon eilval va xtlotel o PnAotepog mMUPYoS evw TTANPOL Ta KpLtrpLa
OoXeSLAOMOU KOl EAAXLOTOTOLWVTOG TNV TTOCOTNTA TOU XPNOLUOTIOLOULEVOU
UALKOU—OAQl HECO O £val XPOVIKO Oplo. OL pabntég melpoapatiloviol Ue
SLOPOPETIKA YEWUETPLKA OXILOTA TIOU XPNOLUOTOLOUVTAL O SOMLKA oXESLaL
KoL kaBopilouv mwe ol emAoyEg oxeblaopol emnpealouvv to UYOG Kal TV
QVTOXN TWV KATOOKEUWV, 0loBAVOVTOL GVETA HE TLG EVVOLEC TWV SOULKWV
LEAWV KaL TNG Lovtelomoinong.

MeTa amo autr) T SpactneLotnta, ol Hodntég Ba mpemel va elval os B€on:
Meplypadouv kat oxedlalouv HOVIEAA yla ave€dptnToug TUPYOUG TIOU
dEpouv Bapoc.

MpocdLopilouV amOTEAECUATIKA YEWUETPLKA OXI)LOTA TTOU XPNOLULOTTOLoUVTaL
0TO OXeSLOOUO TTUPYWV.

Mrtopel autdg o oupavoEVOTNG va OVTEEEL TOV GVEWO Kal Tn Ppoxn evog
Towva;

Ot paBbntég melpaparifovral pe €va Hovtélo Ktipiou tou Sidcnuou Taipei
101 yia va Soklpdoouv Kal va BEATLwoouv thy achAAela o O,TL GEPVEL N
£TIOXI] TWV LOUCWVWV.
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1. Aokipdote Tov oupavoEloTth oag yLa vo Seite av mapapével ABLKTOG.
AvepoG: 2TOXeVOTE €val TUOTOAAKL MOAAMWY I OVEULOTAPA OTOV
0UPAVOEVOTN OAG. ZELOUOG: AVOKLVNOTE amaAd To TPATELL OTo onoio
Bploketal to KTpLo oag. Bapog: MpoaBote Bapn otnv Kopudr Tou
oupavoguotn oog.
2. Bpelte tpomoug yla va PBeAtiwoete tov oupavoflotn ocag. Tu
SouAevel? Tu Sev kavel; T Tpomomnolnoelg xpetalovrat, Dtiate to
€ava katl SoKLAoTe To Eava yla va Selte av to £xete BeATlwoet!
5. AZIONOTHZH (H5P) (10 AEN)
Mé£00o60L Napasdoong
Neplexopévou (6LaAegn, e oL péBodol ékBeang: SLdhedn
O'UZI’]'EI’]OELQ, £peuva, opadikn e Tpoypappatiopévn  UEOnon: HEOw  UTIOAOYLOTH, NAEKTPOVLKO
epyaocia K.Am.) EVXELDIBLO.
®  TIPAKTLKN LABNOoN: 0oKNOELG yLa To B€pa.
® atoulkn dpactnplotnta, dpactnplotnta o (euyapLa Kal CUANOYLKNA
SpaotnpLotnta.
M£Bobog AELoAdyNnoNg
e Koull5HP
® Aflohdynon pe BAon Ta ETUTEVYUATO KOL TO TIPAKTIKA
anoteAéopata
® JuvexnG atloAdynon HE apatipnon

Co-funded by
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https://www.builderspace.com/the-skyscraper-construction-process-

explained

Mwg AetTtoupyouV oL oUpavoEVUOTEC -
http://science.howstuffworks.com/skyscraper4.htm

Moéco YnAot pmopel va eivat oL oupavofUoTeg; -
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm

https://www.youtube.com/watch?v=tHMPR7flpf4

Mwg Aettoupyouv oL oupavoEVUOTEC -
http://science.howstuffworks.com/skyscraper4.htm

MNéoo YnAot pmopel va sivat oL oupavofUoTeg; -
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm



https://www.builderspace.com/the-skyscraper-construction-process-explained
https://www.builderspace.com/the-skyscraper-construction-process-explained
http://science.howstuffworks.com/skyscraper4.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
https://www.youtube.com/watch?v=tHMPR7flpf4
http://science.howstuffworks.com/skyscraper4.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm

WVE Moy,
¥ > %,
(RN
5 S
8
_— :{
Oty s

&

ol

A4

Pt

i“. -
“

Kaivotopo povtéAo paenong STEM o€ oxoAeia deutepoBaBuiag ektTaideuong

1.2 MaBnolakn Evotnta 2- Avaotpodéc alBaAopixAng kat Bepuokpaciag

1.2.1 lotopkod

Awote pa cuvtoun nepiAnyn tou B£partog 1 tng £vvolag ou Ba KaAudOel oto padnpa. ZupneplAapete
onuacia Kot T oUVADELA TOU HE TO MPOYPOUUO OTMOUSWVY Kot yiati €ival onpaviikd va poabaivouv ot
paéntég.

Q¢ alBahopixAn opiletal n ektetapévn atpoodalplk pUMAVON TIOU HELWVEL TNV opatotnta. O 0pog «VEDOog»
elval évag ouvduaopog Vo AéEswv: «KaTvOg» Kol «OpixAn», oL omoieg mpoopilovtal va meplypaouv tv
geudavior tou. ApxLkd, auTO TIOU Twpa elval yvwotd wg Belovxog atbBalopixAn ATav Kowod oTLg BLOUNXOVIKEG
TEPLOXEC KABWG TpoepxOTav amod ta ofeldla Tou Belou mou ameAeuBepwvoviav amo TNV KaUon OpUKTWV
Kauolpwy omwg o avbpakag. IApepa, N dwtoxnukr atBaAopixAn, mou ovopdletal eniong 6lov oto eninedo
tou eddadoug 1 kalokaipwr atBalouiyAn, eival moAl mo kown. Epdaviletol Kuplwg 08 OOTIKEG TIEPLOXES,
KaBw¢ Ta amapaitnta ofeidla tou alwTou yla Tn Snpoupyiat Tou TPoEpXovTal amd Ta KAUoAE£PLA TWV
QUTOKLVATWV. uvRBwg, 600 peyaluTtepo eival To UPOUETPO, TOGO XaUNAOTEPN €lval n Bepuokpacia Tou agpa.
H avaotpodn tng Bepuokpaciog eivatl éva PHeTewWPOAOYLKO GOLVOUEVO TIOU avVONTUCOETOL OTav TayldeveTal
Puxpog aépag oto €dadog katw amd éva otpwpa Bepuol agpa. OL avaotpodeg Beppokpaciag ival o
OUXVEG KOTA TN SLAPKELA TOU XELLWVA 0To BOpeLo nuiadaipto Aoyw g uPnAng rieong, Tou kabapol oupavol
KOl TWV HEYAAWY VUXTWV, TIOU EMLTPEMOULVY TN Bepudtnta va Staxéetal eUkoAa and to £6adog. Auto odnyel os
£val GALVOEVO TIOU OVOUAZETAL XELUEPLVN alBaAOLXAN, TO OO0 EMIEEIVWVETAL TIEPALTEPW ATIO TA OTTLTLOL TTOU
kaive E0Aa kol kapBouvo yla lectaold.

AUTO TO pABnua eival pépog ¢ Apaonc yia to KAipa oto LEARN STEM. Y& autod To pabnua, ol padntég Oa
HAaBouv plo amo TIC EMUMTWOELS TG alBaAopixAng TnNg pumavong tou TePIBAANOVTOG Kol TG avaoTPodnG
Bepuokpaciag Auto to oxéSlo pabrpatog meptAapBAVEL TOUC OTOXOUC, TIC TIPOUTIOOETELG KoL TG e€LpEDELG TOU
poBnuartog mou S16AcKeL oToug Hadntég thv atBalopixAn kot Thv avaotpodr Bepuokpacioc. Oa KAVouv Eva
Telpapa ylo tv avootpodr Beppokpaciog kot Tov kamvo. Oa SoKLUACoUV TO AMOTEAECUATO KAl Ta culnTtoUV
e toug diloug Touc.

META armod auTo To Aabnpa oL padntég Ba

esEfnyolv TIC £vvoleg: avaotpodry Bepuokpooiog, petaBoAn  Oepuokpaociag, nueprola  petofoln
Bepuokpaoiag, etiola petaBolr Beppokpaociag.

eTieplypAdouV T ox£on HeTaEL Tou UPouc mavw amd TV entdavela Tng OdAaccag Kat Tng Ogppokpaciog.
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eTiEPLYPAdOUV TIWG N avaoTpodr CUUBAAAEL OTO OXNUATIOUO PALVOUEVWY OTIWGE N OUiXAn Kot n atBalopixAn.

MEPIEXOMENO MAGHMATOZ

° ASakTikd Bivteo (WP2-P2-Learnstem-Learning Resource- Smog And Temperature Inversions)

° PPT (WP2-P2-Learnstem-Learning Resource- Smog And Temperature Inversions),

° MpoaoBetolL mopot (WP2-P2-Learnstem_ Smog And Temperature Inversions),emumAéov Bivteo anod tv
mAatdopua YouTube

° A&loloynon (H5P) (WP2-P2-Learnstem_ Avtiotpod£g aBalopixAng kat Beppokpaoiag),

° Melpapa

1.2.2 Teplexopevo

Evotnta 1:

Noudaywytko poviélo LearnSTEM

AvaotpodEg abalopixAng kal Osppokpaciog

Itoxo¢ NG evotnrag/tng
HaONoLaKAG EVOTNTOG

3TOX0G AUTAG TNG evotnTag eival va katadeifel tn onuaocia Tou agpa yLo

Vv avBpwrivn uyela opilovtag Ta XOPOKTNPLOTIKA Kol TOUG KUPLOUG
€MIKivéuvoug pUTIOUG TOU.

3toxo¢ 1: Mapatrpnon mwg oxnuatifovral ol avaotpodeg Bepuokpaaciag
KOL TIWG OL avaoTtpodEG emnpedlouv Ta emimeda TNG ATUOODALPLKNG
puMavon .

3tox0¢ 2: Na oulntnBolv oL EMMTWOELG TwV OTUOOPALPLKWY PUTIWV OTNV
vyelo KoL WG 0 vOpog yla Tov kaBapo agpa eival éva gpyaleio yla th
pelwon tng atpoodalplkig pUMAVONG OTOV KOGUO

3TOX0C 3: Eloaywyn TwV HabnTtwyv CE EVEPYELEC TIOU UIMOPOUV VO KAVOUV
ouvtol f/kot GAAa pEAN TG KOWOTNTAG HOC Yyl Tt Melwon g
atpoodalplkng pUTAVGNG.

Awdpkela

80 Aermtta.

ZtoxolL pabnong

Me tnv emtuxi oAoKAPwOon OUTAG TG evOTNTAG/HaBNoLaKknG EVOTNTAG
(LU), ot ekmadevopevol Ba sival os B£on:
1. va paBouv toug Adyoug yla Tig Stadopég otn Bepokpacio Tou agpa o
Stadopa PEpn TOU KOGUOU.
2. AdoU olokAnpwaoouv To padnua emidel€ng, ot pabntég Ba mpEmel va
elval og Béon:
® TepLypaouv WG cuppaivel pa avaotpodr Bepuokpaciog
e oavadépouv OUO KUPLEG TINYEC QTUOOPALPLKWY PUTIWV  TIOU
umopoUV va tayLdeuTouV o€ pia avootpodn Beppokpaciog
® KOTAVONOOUV TWG OL Opaotnplotnte  Twv  avBpwnwyv
oANAembpolv pe GuUCLKA yeyovoTa TIou apopouV ToV aépa OTO
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miepLBaAAov pog
e cdopuooouvv mAnpodopiec amMO TO MOVIEAO EMISELENG HLaG
avaotpodng OepuokpacioG e €va TETOLO TIEPLOTOTIKO OTOV
TIPOYHATIKO KOOUO, Xpnolpomolwvtag AEEElG-KAeLSLA: pUTIOG,
atpoodalplky  pumavon, avootpodrn  Bepuokpaciog Kol
aBaAopixAn.
3. Na e€olkelwBouv Ta matdLd pE Ta YeVIKA BEpata mou oxXeTi{ovTal LLE TOV
agpa - To GaLVOpEVO TNG EEATTAWONG, TO GALVOLEVO TNG QVOTTVONG KOL Th
onpaoia auTWV Twv GavoUEVWY yla Tov avBpwro,
-Na efowkelwbBolv ta madld pe T POOlkd TOU TPOPBAAUATOC TNG
ATHOOALPLKNG PUTTAVONG KAl TNV ETUKPATNCN TNG EUPAVIONG TNG, EMloNG
OE OYPOTLKEG TIEPLOXEG, - Nt e€oikeLwOOUV Ta TTOSLA PE TA AlTla TNG KOKNG
TmoLoTNTOG Tou agpa kat Tn PAaBepdtnta TG kawong avBpaka kat EVAOU.
, , ® ALSaKTIKO Bivteo (WP2-P2-Learnstem-Learning Resource- Smog
Amnattovpevol  mopoL Ko And Tem ture | ions)
. perature Inversions
UAwa ® PPT(WP2-P2-Learnstem-Learning Resource- Smog And
(bUAAO epyaoctac, Temperaturellnversions),
vpadrpata, dUAGSLA, ° ﬂpoonrm nopol (WP2-P2-Learnstem_ Smog And Temperature
SL6aKTIKO Bivteo Inversions),
, ! ® Aflohdynon (H5P) (WP2-P2-Learnstem_ AvtiotpodEg
QOCTIACUATA ano . ,
atBalopixAng kot Bepuokpaciag),
BiBAia/syxepibia, XAPTEC

e [leipapa (TTapOUOLO Ue TO BIVTED TTOU TTOPOUCLACTNKE TIAPATIAVW)

Awadkaoia

EKTIOULSEVTLKA BriLoTaL TTOU TIPETEL VAL KOAOUONGOUV OL EKTTALEEVOHEVOL:
1. NAPOYZIAZH KAI 2YZHTHZH

(20 Aemtad) Tt elvat ot avaotpodEg Kamvou Kol Bepuokpaciag

«NEdog kat Beppokpaaior.

EkmatdeuTika Bripata mou mpEMeL Vo 0KoAoUBr|Gouv oL eKTIOLSEVOEVOL:
1.Kpttrjpla emituyiog

eEfynon Twv  evvowwv: avaotpodr Bepuokpaciag,  petafoln
Bepuokpaociag, nuepnola petaPolrn BOepuokpaciog, etnola UeTaBoAn
Beppokpaociag.

eTteplypadr ™G ox€ong HETaEy Tou LPOUG MAVW ATO TNV EMLPAVELD TNG
Balaooag kat Tng Bepuokpaciag.

eTieplypadr mweg n avootpodr) cUUPBAAAEL OTO OXNUATIOMO GOLVOUEVWV
OTIWG N OUixAn Kot n atBalopixAn.

1.N€dog

2.Mw¢ oxnuotietal n atbalopixAn; Kupla aitia atbaAopixAng

3. Erumtwoelg tng atBalopixAng otnv Yyeia kat oto MeptBailov
4.London Smog

5. Avtiotpodr Bepuokpaciag.

6. Atieg avaotpodng Bepuokpaciog

7.Mwcg ot avaotpodeg Bepuokpaciog embelvwvouy Ty atbaopixAn;
8.Emuttwoelg tng Oepuokpaciag Avaotpodng

2. EM®DANIZTE TO BINTEO

(10 Aemta ) Bivreo 1952 London “Great Smog” Avaotpodr) Osppokpaoiog
H MeyaAn atbalopixAn tou Aovbdivou, j MeydAn atBoalopiyAn tou 1952,
nTav €va coBapd Yeyovog OTHOodALPLKAG PUTIAVONG TIOU ETNPENCE TO
Novdivo, AyyAia, Tov Aekéupplo tou 1952.
https://www.youtube.com/watch?v=hmrjwAkMveE
https://www.youtube.com/watch?v=jTrZZvnIHI8
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3.(40 AEN) ENIZTHMONIKO NEIPAMA

(Ag Katavor|cou e TV avaotpodn TnG Oepokpaciog Héoa amod Eva amAo
nelpapa). NMpoabloploTe TG INYEG pUTIAVGNG TTOU UOPEL val cUBAANOUY
Slaitepa otnv avaotpodr Tou KpUoU agpa (XELLwVa).

YAwka
-4 movopolotuTa Ukpad, Stadavr) yudAwa Bala (ta Bala pe
TALOLKES TPODEG AELTOUPYOUV KAAQ)
-Maywpévo vepo
-Kapteg eupetnplou apketd HEYAAEG WOTE VO KAAUTITOUV TO
OTOULO TwV Balwv
-KOKKvN XpWoTLKN TpobiUwV
-Pnxa taya n tada (yia xvoipo)
-MoAU Teoto vepod Bpuong

Awadikaoio

1. Mo va TPOCOUOLWOETE TG KAVOVLKEG OUVONKEG, TOTIOBETAOTE Kall
ta SVo Bala os éva pnxo Ttai n tadi yla va mpoldBete TUXOV SLappoEG.

2. Fepiote éva Balo pe (eoto vepo Kal €va BAlo e TIOYWUEVO VEPO
(xwplg mayo). Mepiote ta PBala pEXPL TO XEIAOG. BAATE QPKETEC OTAYOVEG
KOKKWVO Ypwpo Tpodipwv oto Palo pe TO (€0TO veEPO, yla va
QVTLTTPOCWTTEVEL TOUG PUTIOUE OTOV AEPA KOVTA 0T yN.

3. TomoBetrote TNV KAPTA UpeTNPlou TTAVW amod To PAlo Pe To KpUOo
(kaBapd) vepod kal yupiote ypryopa to Balo mavw amo to Balo ue (eoto,
HOAUGCUEVO (KOKKLVO) vePO. BeBalwBeite otL T avolypata twv Suo Balwv
elval télela evBuypapULoPEVO KAL KPATOTE Ta O AUTA T Béon evw
Tpafadre ypriyopa oAAA TIPOCEKTLKA TNV KAPTO EUPETNPLOU TIPOG Ta £Ew.
Adnote ta Bala va otabolv.

4. JuvOnkeg avaotpodng: EmavaAdaBete tnv mapanavw Stadikaaoia,
€KTOC QTO TO TN OrKkn mMou TOoMOBETHOATE TNV KOKKLVN XPWOTLKA Tpodipwyv
oto Balo pe KpUO VEPO. ITN CUVEXELA, TOTIODETIOTE TNV KAPTO EUPETNPLOU
MAVW oMo TO TMAVW HEPOG Tou PBalou pe to leotd (kabapd) vepd kol
avamnodoyupiote To MAvw omd To BAlo YeUATO PE KPUO, LOAUGCLEVO
(kOKkKLVO) vepO. Adnrote ta Bala va atabouv.

5. TL cupBaivel otnv mpwtn otyur; To {eoto (KOKKWVO) Kal To KpUo
(6Lawyég) vepo avapelyvUovTaL OUECWC, LETADEPOVTAG LEPOC TNG KOKKLVNG
XPWOTLKNG Tpodipwy (pumavTiko) oto mavw Balo, To omolo YiveTal KOKKLVO.
Tavutdxpova, To KOKKWVO (pUTtavon) oto Katw PBalo apalwvetal. Auth n
avapeLn tou BepudteEpPOL, EYXPWHOU VEPOU SelXvel WG 0 Bepudg agpag
KOVTA OTh yn Umopel va KwvnBel mpog Ta mavw otnv YPuxpoTePn avwTtePn
atuoodalpa kot vo S1o.oKopTioEL TouG pUTIOUC. YT SeUTEPN TIEPLITTWON, TO
KPUO (KOKKVO) vepd mayldeletal kot dgv umopel va StadUyel mpog Ta
navw. To Balo pe (eotod vepo amod mavw (kabapd) €xel «eykAwpBios» tov
BpouLko (KOKKWVO) KpUO agpa, OTwE 0 {e0TOC AEPaG UMopEl va Tayldevoel
£Val OTPWHA KPUOU, LOAUGHEVOU a£pa Kol Vo SNULOUPYNOEL avOUYLELVEG
oULVONKeC TToLOTNTAC TOU a£pal.

6. Twpa cag {NTW VO EVIOTIOETE TINYEC PUMAVONG TIOU UTOPEL va
oupBaAMouv L8Laitepa otnV avaotpodr Tou KpUou aépa (XELLwva)
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4.AZIONOTHSH (H5P) (10 AENTA)

M£0odot Napddoong
Neplexopévou (8LAAeEN, | SLEAeEN, cuTATNON, KATOLYLOHOC LEEWY, £pguva, opadikr epyacia
oUINTAOELG, £PEUVA, OHASIKA
gpyooia K.Am.)

MéeBobog A§LoAdynaong H5P

Mapamournég (av xpeldletal) https://www.youtube.com/watch?app=desktop&v=L7i7N-je-aM
(napaKa}\(b XDT]ULHOTIOU"]OTE https://www.youtube.com/watch?v=T U3TXHBt-0

10 OTUA APA) https://www.youtube.com/watch?v=ag8Y6xX 0Szo
https://www.youtube.com/watch?v=Dk9VHHFUbqo
https://www.youtube.com/watch?app=desktop&v=L7i7N-je-aM
https://www.youtube.com/watch?v=T_U3TXHBt-0
https://www.youtube.com/watch?v=a8Y6xX_0Szo
https://www.youtube.com/watch?v=Dk9VHHFUbgo

1.3 MaBnotakn Evotnta 3- KATAITIAEZ KAl ©EPMOKPAZIES

1.3.1 lotoptkod

Awote pa cuvroun nepiAnyn tou B£paroc 1 TG £vvolag tou Ba kaAudOel oto padnpa. TupuneplAdBete T
onpaocia Kot tn ocuvadeld Tou ME TO MPOYPOLA OTIOUSWVY Kal ylati €ival onpavtikdé va pabaivouv ot
paéntég.

H kAatikr alayni au€avel Tn cuxvoTnTA AKPALWY KOLPLKWY PALVOUEVWY, OTWE ENpaocies, KUPATA KAUowva
Kol Katowylbeg oe MOANEG TEPLOXEG TOU KOOMOU. H katawyida eival plo akpaia Kolplkr cuvOrkn pe TOoAU
Suvato avepo, duvatr Bpoxn kal cuxvd Bpovtég Kal kepauvouc.Katalyida, Bialn atpoadatpikr diatapoyn,
TIou xopaktnpiletal amnd xaunAn Bapouetpikn mieon, vedokdAun, BpPoxOmMIwan, LOXUPOUE QVEUOUG Kol
mOavwe Kepauvoug Kal Katotyideg.

H katalyida eival évag yevikog 0pog, TTOU XPNOLUOTOLEITAL EUPEWG Yl va TtePLYpAPEL Hlat LEYAAN TOLKIALLL
atpoodalplkwy Slatapaxwy, TOU Kupolvovial amd cuvnOlopéVeEG BPOXOMTWOELS Kal XLovoBUeMeg €wg
Kotalyibeg, avéuoug Kal SlaTapoyEC ToOU OXeTovial Me TOV Avepo, Onwg OueAwbdelg BueMeg,
OVEUOOTPOPBLAOL, TPOTILKOUG KUKAWVEG Kal aploBUeNeC.

Ei6n katatyibwv
1.X1ovoBUeNAeg
2.XaAadL
3.loxupn Bpoxn
4.NayoBueN\eg
5.Kepauvog
6.Katawyideg
7.Avepog

AUTO T0 HAONnua gival pépog TG Apdong yia to KAipa oto LEARN STEM. E€epeuvd Tig katatyideg kot ta €idn
TOUG. € QUTO TO MABnua, oL padntec e€nyolv t Stadopd HeTafl KALMATOC Kal Kotpol Kal Ba eEnyroouv toug
TUToUC KaTalyidwv. 2 auTO To OAOKANPWUEVO PABNUa Se€lothTwy, oL pabntég Ba epyactolv Mavw oto BEpa
™G KAMATIKAS alayng, Wblaitepa Aappavovtag umoPn nwe ennpedlel Ti¢ {weg Twv avlpwmnwy. o KAvouv
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https://www.youtube.com/watch?v=T_U3TXHBt-0
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nipoPAéYelg, Ba mapakolouBricouv €va cUVTOMO Bivteo kal Ba amavtroouv s €pWINOELS, OTh CUVEXELX Ba

g€etdoouv Kat Ba culnToouV WG N KALLATIKA aANayr EXEL ETNPEACEL TOV TOMO SLOOVHG TOUG KOl TIWG WITOPEL
VA EMNPEACEL TOV TOTO SLAUOVIG TOUG OTO EAAOV.

MNEPIEXOMENO MAOHMATOZz

° AdakTikd Bivteo (WP2-P2-Learnstem-Learning Resource- Storms And Temperatures),
° PPT (WP2-P2-Learnstem-Learning Resource- Storms And Temperatures),
. MpooBetol mopot (WP2-P2-Learnstem_Text_ Storms And Temperatures Ph-ADDITIONAL

RESOURCHES_EL.Docx),

° A&loloynon (H5P) (WP2-P2-Learnstem_ Katatyibeg kat Beppokpaocieg Ph-H5P_EL.Docx),
° Melpapa

1.3.2 Teplexopevo

Noudaywytko poviélo LearnSTEM

Evotnta 1: KATAITAEZ KAl OEPMOKPAZIEZ

ITOYo¢ TNG evotnTog/Tng | Ztoxog: OLpabntég Ba ivat og Béon va
HaBnolakig evotnTag 1. E€nynoouv t Stadopd PeTaty KALLATOC Kot KOLpou.
2. E€nynoouv Toug mapdyovteg ou kabopilouv to KALpa.

3. E&nynoouv mwg ouvepyalovial OpLOPEVOL OO auToUG TOUG
TAPAYOVTEC yLa va. kaBopioouv ta TepldepeLaKA KALLaTAL.

4. E¢nyrioouV Toug TUTIOUG Ot KOTALYLOEG.

Awdpkela 80 Aermtd.
, , Ot padntég Ba pmopouv va
Ztoxot padnong ® efnynoouv Tt elvat kivbuvog katpov,
® TeplypaPouV TO XOPOKTINPLOTIKA TwV Katayidwv, Twv
TAN UL PWV Kol TG Enpaaiag,
e meplypadouv Sladopetikou TUTIoUG Katalyidwy,
oupmepAapBavouEVwY XLovoBUEANWY, TPOTLKWVY Katalyidwy,
TUOWVWY, Katalyibwv Kot aVeEHOoTPOBIAWY,
® TIEPLYPAdOUV TO POAO TWV UETEWPOAOYLKWY TTPOBAEPEWY oTNV
MPOBAsdN KALPKWY KVEUVWVY,
® OVOUACOUV TPOTIOUG LLE TOUG OTIOLOUC OL AVOPWTTOL UIoPoUV vVa
TIPOETOLUACTOUV  KOL VO  TIPOOTOTEUTOUV amo  KalPLKOUG
KWV6UVOUG, OWE TIANUUPLKA TOLXWLOTA, OVOXWHOTA, COVIOEC
napaBlpwv, aletiképauva Kol Baldoola TolwUoTa.
Arntattovvtat topoL Kot UALKG ® Abaktikd Pivteo (WP2-P2-Learnstem-Learning Resource-
, , Storms And Temperatures),
(pUAAO gpyaoiag,
ypadrpota, dUNGSL, e PPT (WP2-P2-Learnstem-Learning Resource- Storms And
S18aKTIKd Bivteo, andonaopa Temperatures),
omnd BBAlo/eyxeLpibia, e [pbdoBetot mopot (WP2-P2-Learnstem_Text_ Storms And
XAPTEC LUAAOU K.ATL.) Temperatures Ph-ADDITIONAL RESOURCHES_EL.Docx),

e Aflohdynon (H5P) (WP2-P2-Learnstem_  Kotawyideg kot
Beppokpaoieg Ph-H5P_EL.Docx),

-10-
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o eipapa (mopopolo pe tOo Pivieo TOU TMAPOUGCLACTNKE
TIoPATAvVW)

Awadkaoia

1.(20 AEM.) NAPOYZIASH PPT

Katowyideg kal Oeppokpaoieg

Elcaydyete cUVOEOELG TOU OXETIOVTALL LE TOV KALPO

1. Znpaoia — emnpealovral TOANAG LEPN TOU KOGUOU, TLY. Ivdia, Abpikn.
2. NMANUUUPEG — emnpealovtol TOAA pEPN TOu KOouou, Tu.X. Eupwrn,
AaTvikr APEPLK, MTtaykAQVTEG.

3.XtovoBueMa/xtovoBueeg myx Kavaddg, Bopelo Eupwrn kot Pwola,
lamwvia K.ATT.

4. Avepootpofidoy, T.x. HMA i Kavadag

1. Katawyida kot KAtpa

2.TL mpoKaAEL ToV KaLpo;

3.0pLopoG Tou KAlpatog (Ot kUpLoL TUTIoL KALLOTOG)
4. T elvan Ta 6N katatyidag kat katayidag;
5.Tudwvag

6. AvelooTtpoBiAoL

7.MANUULpa

2.(10 AEN.) AEITE TO BINTEO XTHN TAZH MAZ:

Katatylopog tbewv Ue Toug HaBNnTEG POG LEPLKEG ATIO TLG ETUMTWOELS TG
KALULOTLKA G oMaync.https://emtv.com.pg/wp-
content/uploads/2016/06/IPCC-Empathetic-onPacific-Threat-media.jpg
http://asiafoundation.org/wpcontent/uploads/2016/04/BangladeshKhul

na.jpg dpoltntég

3. (40 AEN.) EMIZTHMONIKO MEIPAMA (MEIPAMA EMIZTHMHZ
KATAIFAAZ)
MpounBeleg mou xpetdlovral:
Atadavég opBoywvio Soxelo
Oepuokpacia Swuatiov Nepo
MayoBrkn
KOKKLVO Kol UmAe xpwuo Tpodipwy
MNWG¢ va KAVETE MO TPOooooiwaon Katoyidag
1. Oudte pepka UITAE TTOYAKLOL.
2. Tepilote éva Olavyec opbBoywvio Ooxelo pe vepd of
Beppokpaocia Swuartiov.
BAAte YrtAe TtayAKLal Kol KOKKLVO XpWHO TPodiUwV 6To VEPO.

4. To umAe Kal TO KOKKWVO VepO Ba cuykpouotouv kot Ba
Snuloupynoouv éva KkpUo WUETWIO Omou 6o oynuatiotolV
KoTatyibec.

BAua 1: OTidTe HEPLKA UITAE TTOYAKLAL

Oa xpelaotel va GTIAEOUME UEPLKA TIAYAKLO Ylo QUTO TO TElpAUO,
ETOUEVWC Elval KaAn L6€a Vol KAVOUHE aUTO TO BrApa vwpltepa yla va
SWOOUE OTOV TIAYO APKETO XPOVO VAL OXNUATLOTEL

Mpoxwprnote Kol yeulote pla BAkn ylo TOYAKLa PE VEPO Kal, OTh
OUVEXELD, pi€Te pla otayova Umie xpwua Tpodipwv os kabs umodoxn
Tou &ilokou.

Xpelalopoaote poOvo mepimou 5 urmAe moydkia, omote omAwg BaAte
XpwHa og 5 urtodoxeg oto Sioko, edv Sev BEAETE va OTIOTAANCETE TO
XPWHA TWV TPodiUwV 0ag. 3TN CUVEXELQ, XPNOLUOTOLOTE £VOl KOUTAAL
yla va avakotéPETe To XpwHa TPodipwy oTo §ioKo Kol UETA KOAANOTE
1o Siloko péoa n katapuén

BAua 2: Fepiote éva StauyEg opBoywvio Soxeio pe vepd

ge
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‘Otav maywoouV Ta UITAE TIAYAKLO, ELOTE £TOLUOL VO TIPOXWPHOETE OTO
eMOUEVO Bripa yepilovtag éva Slauyeg opBoywvio doxeio pe vepd oe
Beppokpaocia dwuartiouv.

Xpnotuomnotote €va Sltadaveg YUAALVO OKEVOG KaToapolag, aAld Ba
UTTOPOUCATE EMLONG VA XPNOLUOTOLOETE KAl €va HUEYAAO TIAQLOTLKO
mato Tupperware.

To onpavtiko elvat otL to Soxelo eivat Stadaveg kat opboywvio yla va
UTopEiTe va Selte TO EMOTNOVIKO TIElpapA TNG Katatyidag og Spaon!
Twpa piEte apKeTd vePO o€ Bepokpacia dwpatiov oto Soxelo yLa va to
veuioste mepinou ota 3/4 tng Stadpoung LEXPL TNV KopudHh.

To vepo MpEMEL va elval og Beppokpacia SwHaATiou yLa va AELToupyr oeL
owota To Melpapa. MoAL {eotd | MOAU KpUO Kol TO TIELPAUA HAG ME
katatlyida Ba amotuxet!

BApa 3: TomoBetnote UITAe ToyAKLoL Kotk KOKKLVO Xpwa Tpodiptwy oto
VEPO

Twpa tomoBetrote amaAd 4 1} 5 WITAe Ay KL OTO VEPO OTN i TTAEUPA
Tou Soyelou.

Tautdxpova, piTe APKETEG OTAYOVEG KOKKIVOU XPWHATOG TPOdiwy oTo
VEPO OTNV avtiBetn mAsupd tou Soxeiou.

Mropel va eival Xprolpo va €Xete eva SeUTEPO ATOMO TIoU BonBa e
QUTO TO MEPOC yla va SLEUKOAUVEL TNV TAUTOXpovn TomoBEtnon Twv
TayokU BwV Kol TOU KOKKLVOU XPWLOTOG.

BAiua 4: To WitAe Ko TO KOKKWVO VEPO GUYKPOoUOVTOL Kal Snpoupyouv
€va PuxpO HETWIIO OTIOU UIOPOUV VA OXNUATLOTOUV KaToyiSeg
MapakoAouBrjote kol amoAavote kabwg apxilouv va oxnuatilovral ta
QPXLKA OTASLA EVOC KPUOU LETWTIOU OTO VEPO. MpwTta, Ba Seite To UmAe
VEPO VO ALWVEL ammd Ta maydkia kat va Bubiletal otov mubuéva evw
QUITAWVETAL TIPOG TO KOKKLVO VEPO OTNV GAAN TAEUPA. XTN CUVEXELX, TO
UTAE Kol TO KOKKLVO VEPO Ba cuyKpouoTel oto KEvTpo Tou Soxeiou. To
To KpUO, UITAE VEPO £lval TILO TIUKVO o TO BepUOTEPO, KOKKLVO VEPO,
£T0L TO UIMAe vepO Ba mapapeivel 0To KATW UEPOG EVW QVAYKATEL TO
KOKKLVO VEPO va avEREL TTpog TNV Kopudn Tou vepou !

AUTO TO EMIOTNUOVIKO Telpapa katalyidag eival pla  e€alpetikn
TIPOCOWOLWON TOU TWE AELTOUPYOUV Ta PUXPA HLETWTIA KOL OL KaTatyideg
OTOV UTIEPOXO KOGHO TOU Kalpou!

To UrAe vePO QVTUTPOCWIIEVEL TOV KPUO KOL TIUKVO OEPQL TILOW OTto €val
KPUO HETWIO TIOU OVOyKAleL Tov Bepuotepo, ALYOTEPO TIUKVO aépa
UTIPOCTA ATtO TO KPUO UETWITO VO aVEREL.

KaBwg o (eotdg, uypog aépag aveBalvel 0TOV oUPAVO KATA UKOG EVOG
KPUOU HETWIOU, PUXETAL KOL CUUTMUKVWVETOL 08 oUVVEDQ KOl UMOpEL
TeAka va e€ehiyBel oe katatyidec!

Emotnuoviké MNeipapa Koatoawyibag | Mewpdpata Emiotipng tou
Kowpou

MpounBeleg Tou amattovvtal ylo va Snuloupynoete To SLKO oag
ETILOTNUOVLKO TIElpapa Katalyiboc:

Atadpavég opBoywvio Soxelo

Oepuokpacia Swuatiov Nepo

MayoBrkn

KOKKLVO Kol UmAE xpwuo Tpodipwy

AUTO TO TIElpA PO EMLOTAUNG TOU KAlpoUL elval £vag TO00 SLaoKESACTIKOC
TPOTOC YL VA OTTTLKOTIOLOETE TL CUMPAIVEL OTNV TPAYUATIKOTNTO OTOV
£€va KpUO UETWITO OTIPWXVEL (E0TO A£PA UMPOOTA Tou Kat PnAd otov
oUpPAVO yla VoL oXNHATioEL kaTatyideg!
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H emiotrpun miow armo To mwg oxnUati{ovTol oL KaTatyiseg:

AuTO TO EMOTNUOVIKO Telpapa Kkatalyibog elval pa e€oupetikn
T(POCOMOLWON TOU TWE AELTOUPYOUV Ta PUXPA LETWTIA KOL OL KAToyiSeg
OTOV UTIEPOXO KOO0 TOU Kalpou !

To WUAe VEPO QVTUTPOCWTEVEL TOV KPUO KOL TIUKVO OEPQL TILOW OO €val
KPUO METWIO TIOU OVOYKALEL TOoV BOepUOTEPO, ALYOTEPO TIUKVO aEpa
UTPOOTA Ao TO KPUO LETWITO VAL AVEREL.

KaBwg o leotog, uypog aEpag aveBailvel 0TOV oUPAVO KATA UKOG EVOG
KPUOU HETWTOU, PUXETAL KOL CUMTTUKVWVETOL O GUVVEDQ KOl UTOPEL
TeAKa va e€ehyBel oe katatyidec!

4 AZIOAOTHZH (H5P) (10 AENTA)
Mé£Bobdot Noapadoong | StaAedn, culntnon, katalylopog LOEWV, Epeuva, opadiky epyacia
Neplexopévou (8LaAeén,
oUI{NTAOELG, £PEUVA, OHASIKA
gpyooia K.Am.)
Mé£Bobog AELOAO
G A§lohdynong H5P

Mapamnopmnég (av xpeldletal) Ermotnuovikd Nelpapa Katayidag | Melpdpata Emotiung tou Katpou
(napaKa)\(b Xpno‘[_uor[o[r’]o"[s https://www.youtube.com/watch?V=X2h523mCeQU

70 GTUL APA) Melpapa avepootpofirou | Nepdpata Emotipng tou Kaipou
https://www.youtube.com/watch?v=F7nMV6JUsRA

MartL evog tudwva

https://www.youtube.com/watch?v=F7MQIgFxRFI
https://playingwithrain.com/thunderstorm-science-experiment/

Nwg va ptiagete evav: avepootpoBilog IE MIMOYKAAI
https://www.youtube.com/watch?v=j-denwzjib0

1.4 Exnadeutikr Evotnta 4- Emoxéc kot EKAETTIKOC MpOCOUOLWTAG

1.4.1 lotopkod

Awote pa cuvtoun nepiAnyn tou B£parocg 1 TG £vvolag tou Oa kaAudOel oto padnpa. TupunepAdBeTe T
onuaocia Kot Tty ocuvadeld Tou ME TO MPOYPOLA OTIOUSWVY Kal ylati gival onpavtikd va poabaivouv ot
paéntig.

Emoxn elval pa mepiodog tou £toucg mou Stakpivetal amd eldIKEG KALUATIKEG ouvOnkeg. Emoyn elval pla
nieplob0o¢ Tou £toug Ttou Slakpivetal armod elSIKEG KALUOTIKEG oUVONKEG. OL TEOOEPLC EMOXEC —AvoLEn, KaAokalpl,
dOwonwpo Kat xelpwvag— Stadéxovral n pia tnv GAAN TakTtikd. H koBeptd €xet ta Sika ¢ potifa ¢wtog,
Bepuokpaociag Kot kapol mou enavalappavovtal Kabe xpovo.

O emoxég oupPaivouv emeldn n I'n €xel kKAion otov afova t¢ o oX£on UE TO TPOXLAKO eminedo, ToV a6paATo,
emninedo 6loko OMOU TA MEPLOCOTEPO. QVTIKELUEVA TOU nAlakol cuoThpatog meplotpédovtal yupw omd tov
nAto. O afovag tng e elval o adpatn ypapur mou SLOTPEXEL TO KEVTPO TNG, amo mOAo ot moho. H
nieplotpEdetal yUpw amo tov afova tne.

H 'n £€xel emoxéc Aoyw g kKAlong tou dfova t¢ ¢, ou eival pia ypappn mou Slooyilel tov voTo mpog Tov
Bopeto moNo. O agovag TG NS YEPVEL TPOG KAl HOKPLA aTto TLG akTiveg tou ‘HAlou kabwg tafldevel og kUKo
YUpw armo tov AAo. OL 4 emoxég mpoépyovtal amd tnv KAlon tng Mg. Emetdn n I'n €xeL kAion otov afova g,
givat o kUpLog Adyog yLa Tov omoio £XoUE 4 ETTOYEC.

13-

Co-funded by

MdOBete STEM - the European Union


https://www.youtube.com/watch?v=X2h523mCeQU
https://www.youtube.com/watch?v=F7nMV6JUsRA
https://www.youtube.com/watch?v=F7MQIgFxRFI
https://playingwithrain.com/thunderstorm-science-experiment/
https://www.youtube.com/watch?v=j-denwzjib0

\y‘mnc Srey,
=®q)
. % ‘

} - co-funded by
, the European Union
%, % Ly s Maeete STEM

Kaivotopo povtéAo paenong STEM o€ oxoAeia deutepoBaBuiag ektTaideuong

&
e

"o

Qo,

SWVE My,

AuTO T0 OX£SL0 padrpatog mepAaUBAVEL TOUG OTOXOUG, TG TIPOUTIOBETELG Kat TIC eEQUPETELG TOU MO UATOC
TIou SL8AOKEL OTOUG HOBNTEG WG Vo avayvwpilouy TG EMOXEC we mapddelypa potiBwy otn ¢uon, va egnyolv
TNV aLtia TwWv EMoXWV Kot va eplypddouv rwe dtadpépouy Petal Toud.

MEPIEXOMENO MAGHMATOZ
e Aldaktikd Bivieo (WP2-P2-Learnstem-Learning Resource_ Seasons and Ecliptic Simulator),
® PPT(WP2-P2-Learnstem-Learning Resource- Seasons and Ecliptic Simulator),

e [pocBetor mopot (WP2-P2-Learnstem_Text_ Seasons «kat Ecliptic Simulator _ADDITIONAL
RESOURCHES_EL. Docx),

® Aflohdynon (H5P) (WP2-P2-Learnstem_Text_ Seasons and Ecliptic Simulator),

e eipapa kat Ecliptic Simulator

1.4.2 Teplexouevo

Noudaywytko poviélo LearnSTEM

Evotnta 1: Emoxég kau Ecliptic Simulator

JTOX0G AUTNG TNG EVOTNTOG Elval va

ZToX0¢ TG evotnrac/mg Ot pa®ntég Ba kaTavonoouv:

HaONoLaKAG EVOTNTOG

o Mwg Onuoupyeitat n  Kaumudotnta NG IMoyewypadLkeg
Stadopig otnv nAtodavela.

o Mwg n kAlon tou afova tg NG MPoKaAEL EMOXLOKEG AANOYEG.

o Mati to votlo kat to Bopelo nuodaiplo Buwvouv aviiBeteg
ETIOXEG.

o Mwg ot alayég otnv aoviki ywvia KAlong emnpedlouv TIg
ETIOXLOKEG BepLoKpaaiec.

o Mwg o afovag ™G Mcdev aralel MPOCAVOTOAOUO KATA TN
SLApKELA PLOG TPOXLOKAG TIEPLOTPOPAG.

o Mwg n etrola tPoxld tng NG mapdysl TIC MAPATNPOUEVEG

ETIOXLOKEG AANQYEG.

Aldpkera 80 Aemta.

Me tnVv emtuxf oAoKANPWON QUTAC TNG EVOTNTAC/UaBnoLlakig evotnTag
(LU), ot ekmadevopevol Ba sival os B€on:

Ot paBntég Ba eival os Béon va:

1. E€nynoouv yiati cupBaivouv ol ekAeielg HAlou kat eAnvng

2. E€nynoouv ylati n M xel eMOXEG

3.5xeblAO0UV KOl XELPLOTOUV HOVTEAD NALOKWY KAl OEANVIOKWV
ekAelPewv

4.3xebldoouv €va povtélo tng B€ong tng Mg Katd tn Sldpkela
Stadopwv emoywv

ZtoxolL pabnong

AnattoUpevol mopot Kot UALKA Y .
K P ® Abaktiko Bivteo (WP2-P2-Learnstem-Learning Resource_

(dUMo  epyaciag,  ypadruata, Seasons and Ecliptic Simulator),
duMadua,  ddaktkd  Piveeo, e PPT (WP2-P2-Learnstem-Learning Resource- Seasons and

-14-
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anoondopata and Ecliptic Simulator),
BBAia/eyxewpidla, xapteg puaAol e MpdoBetol mépol (WP2-P2-Learnstem_Text_ Seasons and
KAL) Ecliptic Simulator _ADDITIONAL RESOURCHES_EL. Docx),
e Aflohoynon (H5P) (WP2-P2-Learnstem_Text_ Seasons and
Ecliptic Simulator),
® [eipapa (0mwg to Bivteo mou mapouctdleTal mapATAvW)
AloSkasio EkmatdeuTtika Bripata mou mpEmeL Vo akoAouBrjcouv oL eKTTaLSEVOLEVOL:

1. POWERPOINT MAPOYZIAZHZ KAI 2YZHTHZHZ ( 30 AENTA)
1.0pLlopoG TNG EMOXNAG

2.TL0Tl €XOULE ETIOXEG;

3. KAion

4.0¢gpLvo HAlootdolo

5.06wonwpvn lonuepta

6.Xelpepvé HAlootaolo

7.Eapwn lonuepla

8.2e mepiAndin

9.Task for Learner (Edappoyn Lotol emnoxrg)

10.Epyaocia yia tov padntr (Epwtrjoelg HP5)

11. Movte)lomoinon emoxwv (oxedldote To 6LKO 00G LOVTEAO EMOXNG)

2 .EOAPMOTH IZTOZEAIAAZ BINTEO ( 10 AEMTA)
https://astro.unl.edu/naap/motionl/animations/seasons _ecliptic.html

TOomog Edappoyr totol

Meplypadn To Nebraska Astronomy Applet Project mapéyet
SLaSIKTUAKA EPYOOTAPLO TIOU OTOXEUOUV OTO TIPOTITUXLAKO ELOOYWYLKO
KOLVO TNG aotpovoplag. Kabe epyaotrplo amoteleitatl anod background
UALKA Kal €vayv 1 TIEPLOCOTEPOUG TIPOCOHOLWTEG TIOU XPNGCLUOTOLOUV oL
HaBntég kabwg epydlovtal LEow EVOG 06nyoL Labntn.
https://astro.unl.edu/naap/motionl/animations/seasons_ecliptic.html
AuTi n pocopolwaon Elval LEPOG EVOC UEYAAUTEPOU EpPYACTNPLOU TIOU
KOAUTITEL TG ETIYELEG OUVIETAYUEVEG KAl TO OUPAVIO ocUOTNUO
OUVTETOYUEVWV TOU LONUEPLVOU, ETLTPEMOVIOG OTOUG XPNOTEC Va
e€epeuvrioouv TNV Kivnon Tou AALOU Kol TWG OXETIIETAL UE TLG ETIOXEG.
YXOALa aTtO ELSIKOUG ETILOTH) LOVEG:

Mropelte emiong va katefdocete o apyxeio SWF kat va To avoiete pe
€va flash player

3 .MEIPAMA MAGHTH ( 30 AEN)

YAKa

- Mta minyn dwtog (Kkatd mpotipnon pa Aduma, aAla Aettoupyet
KoL £vag pakog)

- Ydaipa

- ELKOVEC OPLOPEVWV ETTOXLOKWY AOTEPLOUWY (TT.X. Qplwvag)

- XApPTEC AOTEPLWV

1. TomoBetrote Tn Aduma otn péon tou dwpatiov. TomoBetrote
TV UBPOYELD OTO TATWHA. ZNTAOTE amo pabnTéG ToU
QVTLITPOoWTtEVOUV SLadopous aoTepLlopol (lowg tov Lwdlako
KUKAO) va. Bpiokovtal g oelpd yUpw armo TNy aibouoa.

2. ZnTAOTE amo Toug Hadntég va ¢paviaotolv ot Bpiokovtat otnv
L6poyelo pe 6PN otov AALo. EEnyrote toug OTL auto BAEmouv
™V nuépa.

3. Julntote tnv 8o OtL Oev umopeite va Seite TOUC
OlOTEPLOMOUG «TTOW Ao TOV NALO».

4. 7ntote amod Toug HaBNTEG va PETOKVNOOUV OTn «VUXTEPLVA»

-15-
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TAEUPA TOU TAQVATN. ZNTHOTE TOUG VA KOLTAEOUV TOV «OUpavo»
KaL vo ggnynoouv Tt pmopouv va douv, &nA. BAAte toug va
amapLOUACOUV TOUG ALOTEPLOROUG TTOU UTTOPOUV VO SOUV.

5. TN OUVEXELD, WMETAKLVNOTE TOUG MOONTEG OTLG ETOXEG,
onuelwvovtag kabe ¢opd TMOLOUG ACTEPLOUOUE UImopoUlV va
Souv TN vuxta. Zntiote amd Ttoug Mabntég va ypdaldouv
OUYKEKPLUEVO OOTEPLOMO TIOU MITOPOUV va «Souv» o€ KABe
ETOXN.

6. Zntote amd TOUG MABNTEG va CUYKPLVOUV QUTOUG TOUG
0OTEPLOMOUG HE QUTOUG TIOU UIOPoUcayV va Souv TLG VUXTEG
TAPATAPNONG, ONUELWVOVTOG CUYKEKPLUEVA TIOTE UMOPECAV Va
60UV TOUG AOTEPLOUOUG.

Epyacio padntn #1

e Xpnowomowjote ¢akd Kat pmdla oe  paBdl yw  va
avamnopaotioete tov HAo kat tn M avtiotowa. (Mo autrv thv
enidelen, kpatrote to paPéi katakopudo.)

o Nwg MoKIANEL N KOTAVOUN TOU ELOEPYOUEVOU NALAKOU
dwtdg petatl TOu lonuepwvol kol Twv MoAwv;
(Mrmopeite va €fnynoete ylotli O LONMEPLVOG E€lval
BepUOTEPOG ATIO TOUG TTOAOUG;)
Epyacia padntn #2

e Xpnowomowote ¢akd Kat pmala o paBdl yw  va
avamnoapaotioete tov HALo kat t M avtiotowa. (Mo autryv TtV
enideln, yelpete to pafoi.)

o TiLenibpaon €xel n kAlon tou paBdlol (afovag g ng)
OoTNV  KOTAVOUN  TNG  ELOEPXOMEVNG  NALOKAG
aktwoBoAlag (nAodavela);

O  XPNOLUOTIOL|OTE TO LOVTEAO YLa VO SEIEETE TLG OXETLKEC
B£€0el¢ TNG NG Kat Tou ‘HALOU Yyl TO XELUWVO KAl TO
KaAokaipl pag.

o Tt oupPaivel otav meplotpédete tn ' yupw amd tov
afova tng; TL EMLOELKVUETE;

Epyaocia padntn #3

e Xpnowomowote ¢akd Kat pmdlo o paBdl yw  va
avamnoapaotioete tov HAo kat tn M avtiotowa. (Mo autrv TtV
emnideln, yelpete to pafoi.)

o Asgifte TNV etrola Tpoxld Tt Ing yupw amod tov ‘HALo
KOLL XPNOLLLOTIOL OTE TO HOVTEAO YLa VOl EENYIOETE:

=  Tati propel va eivat xelpwvog otig HMA otav
elvat kaAokaipt otnv AuctpaAia;

= OuavriBeteg Boelg TN NG kat Tou ‘HAlou yia
KaBe emoxn otig HMA

=  TiL oupPalvel pe TG emoyLakeEG Bepokpacieg
oe Sladopeg tomobeoieg eav n ywvia kKAiong
avénBel N pelwbei;

4. AZIONOTHZH (H5P) (10 AENTA)

Mé£60o60oL Napadoong
Neplexopévou (6LaAeén,
oulnTNOELG, £pEUVO, OULASLKA
epyaocia K.Am.)

SLaAe€n, oculntnon, KATALYONOG LEEWV, £PEUVA, OLASIKY pyaoia

M£Bobog AELoAOYNnoNg

H5P
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MNaparmournég (av xpetaletal)
(mapakaAw  XPNOLUOTIOLNOTE
TO OTUA APA)

https://www.youtube.com/watch?v=5LOju jd304

https://www.youtube.com/watch?v=L7i7N-je-aM&t=33s

https://www.youtube.com/watch?v=fgYIxbUtZ98

https://education.nationalgeographic.org/resource/season/

https://www.britannica.com/science/season

https://spaceplace.nasa.gov/seasons/en/

https://www.livescience.com/25202-seasons.html

https://www.timeanddate.com/astronomy/seasons-causes.html

https://education.nationalgeographic.org/resource/season/
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1 Ogrenme Kaynaklari

1.1 Modul 1- Riizgara Direngli Bir Gokdelen Tasarlayin

1.1.1 Arka plan

Gokdelen, ¢ok yiiksek, cok kath bir bina. Bu isim ilk kez 1880'lerde, Amerika Birlesik Devletleri'nde ilk
gokdelenlerin insa edilmesinden kisa bir siire sonra kullanilmaya baslandi. Ruzgar hizi gibi hava kosullar,
tasarimlarina ve yapihs sekillerine bagli olarak binalar tzerinde dramatik etkiler yaratabilir.

Gokdelenler uzun sire dayanacak sekilde insa edilmistir ve bu nedenle gokdelenlerin hangi riizgar
hizina dayanabilecegi sorusu ortaya ¢ikmaktadir. Temel olarak ¢ok agir kosullara ve yiksek riizgar hizlarina
dayanacak sekilde tasarlanmistir. Daha gli¢li ve dayanikli olmalari igin teknikler ve prosedirler kullanilarak insa
edilirler. Gokdelen asiri kosullara dayanacak sekilde tasarlanmistir ve saatte 100 ila 170 mil hiza kadar rlzgar
kuvvetine dayanabilir. Yapinin o bolgenin yerel kosullarina uygun olarak yapildigindan emin olmak amaciyla
yerel mevzuatlar dikkate alinarak insa edilir.

Bu ders LEARN STEM'deki iklim Eyleminin bir parcasidir. Bu derste 6grenciler gokdelenlerin
ozelliklerini, tarihgesini ve rlizgarin gliciine nasil dayanabildiklerini 6grenecekler. Bu ders plani, 6grencilere
gokdelenlerin nasil tanimlanacagini ve binanin seklinin riizgar direnci agisindan amacini 6greten dersin
amaglarini, 6nkosullarini ve hari¢ tutulanlarini igerir. Bir deney yapacaklar ve riizgara dayanabilecek kendi
gokdelenlerini insa edecekler. sonuglari test edecek ve arkadaslariyla tartisacak.

Ders, kazanilan bilgiyi test edecek ve 6grencilere ilerlemelerini degerlendirme ve bilgilerindeki olasi
bosluklari tespit etme firsati verecek bir H5P sinaviyla sona erecek.

Pratik aktiviteye baslamadan once o6grenciler gokdelenlerin riizgarin giicline nasil dayanabildigini
gosteren bir video izleyecekler.

Edinilen bilgilerin pekistirilmesi icin 6gretmen ayrica 6grencilere YouTube platformundan ek videolar
sunacak ve bu onlarin konuyla ilgili anlayislarini ve farkindalklarini artiracaktir.

Bu disiplinlerarasi ve etkilesimli ders, riizgar direnci agisindan binanin seklinin amaci konusunda
ogrencilere ilham vermek ve onlari egitmek icin tasarlanmistir. Bir gokdelenin riizgara direnme tasarimini hangi
faktorler etkiler?

Bu dersten sonra 6grenci sunlari yapabilmelidir:

° Gokdelenlerle ilgili birkag farkli yapi mihendisligi ilkesini tanimlayin.
° Tasarim ilkelerini Ginli gokdelenlerle eslestirin.

° Bir gokdelenin temeli riizgara dayanacak sekilde nasil tasarlanir?
DERS iCERIGi

1.Didaktik Video (WP2-P2-Learnstem-Ogrenim Kaynagi- Riizgara Direnen Bir Gdkdelen Tasarlayin)
2.PPT (WP2-P2-Learnstem-Learning Resource- Riizgara Direnen Bir Gokdelen Tasarlayin),

3.Ek Kaynaklar (WP2-P2-Learnstem_Text_The Design A Gokdelen Rizgara Direniyor), YouTube platformundan
ek videolar

4.Degerlendirme (H5P) (WP2-P2-Learnstem_Text_ Rizgara Direnen Bir Gokdelen Tasarimi L-H5P_EN.Docx),

5.Deney
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LearnSTEM Pedagojik Modeli

Modiil 1: Riizgara Direngli Bir Gokdelen Tasarlayin

Bu modduliin amaci:

1.Bu derste 6grenciler gokdelenlerin benzersiz 6zelliklerini anlamak igin bina
gorintilerini inceleyecek, ylksek bina insaatinin unsurlarini degerlendirecek
ve gokdelenlerin kentsel c¢evreyi ve ufuk c¢izgisini nasil sekillendirdigini
degerlendirecekler.

2. Rizgar direnci agisindan binanin seklinin amacini 6grenecekler. Bir
gokdelenin rlzgara dayaniklilik tasarimini hangi faktorler etkiler?

Modiiliin/6grenme linitesinin
amaci

Siire 80 dakika

1. Ogrenciler

egokdelenler hakkinda bilgi edinin;

e diinyanin en yliksek binalari hakkindaki gergekleri ve rakamlari kesfedin;
Dinyanin en yiksek 10 binasinin yliksekligini gosteren grafik.
2.0grenciler:

e Gokdelenlerin ozelliklerini tanimlayin

e Gokdelenleri diger yapilardan ayirmak icin gortntileri degerlendirin
3.0grenciler sunlari 6grenecek:

e Bir gokdelenin temeli riizgara direnecek sekilde nasil tasarlanir?

Ogrenme hedefleri

1.Didaktik Video (WP2-P2-Learnstem-Ogrenim Kaynagi- Riizgara Direnen Bir
Gokdelen Tasarlayin)
2.PPT (WP2-P2-Learnstem-Learning Resource- Riizgara Direnen Bir Gokdelen

Gerekli Kaynaklar ve
Malzemeler

(calisma sayfasi, c¢izelgeler, Tasarlayin),
bildiriler, 6gretici videolar 3.Ek Kaynaklar (WP2-P2-Learnstem_Text_Rlizgara Direnen Bir Gokdelen

kitaplardan/kilavuzlardan Tasarv|m|), _ | |
hintilar, zihin harital b 4.Degerlendirme (H5P) (WP2-P2-Learnstem_Text_ Riizgara Direnen Bir
alintilar, zihin haritalar, vb.) GOkdelen Tasarimi L-H5P_EN.Docx),

5.Deney

. Ogrencilerin takip etmesi gereken 6gretim adimlari:
Prosediir : 5 s :

1.SUNUM VE TARTISMA (10 DAKIKA) ;

Gokdelenin tanimi
Gokdelenin kokeni
Gokdelenin 6ne gikan 6rnegi
Gokdelenin ozellikleri
Gokdelen ve rizgar

R N

2. UZATMA AKTIVITESI (10 DK)

Ogrencileri su sorulari tartismaya ve/veya tartismaya tesvik edin:

Ofis binalari veya apartmanlar ne kadar yiksek olabilir veya olmaldir?
Gokdelenler hangi amaca hizmet ediyor? Hala onlara ihtiyacimiz var mi? Cok
ylksek binalarin avantajlari ve dezavantajlari nelerdir? Dinyanin en yiksek
binalariyla ilgili gercekleri ve rakamlari kesfedin;

Diinyanin en yiiksek 10 binasinin yiiksekligini gbsteren grafik.

3. VIDEOYU GOSTER (10 DK)
https://www.youtube.com/watch?v=tHMPR7flpf4
Yiksek Binalar Ruizgari Nasil Ele Gegirir?

- 2-
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4. DENEY VE TARTISMA (40 DK)

Bir mimar olun ve her turli kosula dayanabilecek kendi gokdeleninizi
tasarlayin. Ogrenciler yikseklik yarismasinda kendi gazete kulelerini insa
ederken ayni zamanda simile edilmis bir "kasirga" riizgar kuvvetine
dayanabilirler.

Malzemeler

Makas

gizim kagidi

cetvel

Tasarim planlamasi igin defter kagidi ve kalem

Prosediir:

Bireysel olarak veya ciftler halinde c¢alisan 6grenciler, bagimsiz, agirlik tasiyan
kuleleri tasarlamak, olusturmak, test etmek ve yeniden tasarlamak igin
yarisirlar.

Buradaki zorluk, tasarim kriterlerini karsilarken ve kullanilan malzeme
miktarini en aza indirirken, tim bunlar belirli bir sire icinde yaparak en
yiiksek kuleyi insa etmektir. Ogrenciler yapisal tasarimlarda kullanilan farkli
geometrik sekilleri deneyerek tasarim segimlerinin yapilarin yiksekligini ve
glicini nasil etkiledigini belirler, yapisal elemanlar ve modelleme kavramlari
konusunda kendilerini rahat hissederler.

Bu aktiviteden sonra 6grenciler sunlari yapabilmelidir:

Bagimsiz agirlik tasiyan kulelerin modellerini tanimlayin ve tasarlayin.

Kule tasariminda kullanilan etkili geometrik sekilleri belirleyin.

Bu gokdelen tayfunun riizgarina ve yagmuruna dayanabilir mi?
Ogrenciler muson mevsiminin getirecegi tehlikeleri test etmek ve giivenligi
artirmak i¢in Gnlt Taipei 101'in bina modeliyle denemeler yapiyor.

=
..

1. Saglam kahp kalmadigini gormek icin gokdeleninizi teste tabi tutun.
Rlzgar: Sa¢ kurutma makinesini veya vantilatori gokdeleninize
dogrultun. Deprem: Binanizin lzerinde bulundugu masayl hafifce
sallayin. Agirlik: Gokdeleninizin tepesine agirlik ekleyin.

2. Gokdeleninizi gelistirmenin yollari izerine beyin firtinasi yapin. Ne
calisiyor? Ne yapmaz? Hangi degisikliklere ihtiyac var? Daha iyi hale
getirip getirmediginizi gormek icin yeniden olusturun ve tekrar test
edin!

5.DEGERLENDIRME (H5P) (10 DK)

icerik Yayinlama Yéntemleri
(ders  anlatimi,  tartisma, e aciklayici ydntemler: anlatim;

arastirma, grup calismasi vb.) e programlanmis 6grenme: bilgisayar, e-ders kitabi araciligiyla;

- 3-
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e pratik 6grenme: konuyla ilgili alistirmalar;
e bireysel aktivite, ikili aktivite ve kolektif aktivite.
Degerlendirme yontemi
e 5HP Sinavi
® Basarilara ve pratik sonuglara dayali degerlendirme
® GoOzlem yoluyla strekli degerlendirme

Referanslar (gerekirse)
(lutfen APA Stilini kullanin)

https://www.builderspace.com/the-skyscraper-construction-process-

explained

Gokdelenler nasil calisir - http://science.howstuffworks.com/skyscraper4.htm

Gokdelenler ne kadar yuksek olabilir? - http://www.wisegeek.com/how-tall-

can-skyscrapers-be.htm

https://www.youtube.com/watch?v=tHMPR7flpf4

Gokdelenler nasil calisir - http://science.howstuffworks.com/skyscraper4.htm

Gokdelenler ne kadar yuksek olabilir? - http://www.wisegeek.com/how-tall-

can-skyscrapers-be.htm



https://www.builderspace.com/the-skyscraper-construction-process-explained
https://www.builderspace.com/the-skyscraper-construction-process-explained
http://science.howstuffworks.com/skyscraper4.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
https://www.youtube.com/watch?v=tHMPR7flpf4
http://science.howstuffworks.com/skyscraper4.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
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1.2 Ogrenim Unitesi 2 - Duman ve sicaklik dénistmleri

1.2.1 Arka plan

Duman, gorunurlGgl azaltan yaygin hava kirliligi olarak tanimlanmaktadir. "Duman" terimi,
gorliinlisiint tanimlamak igin kullanilan "duman" ve "sis" olmak Uzere iki kelimenin birlesiminden olusur.
Baslangicta, artik kikiirtli duman olarak bilinen duman, kémir gibi fosil yakitlarin yakilmasiyla agiga ¢ikan
kiikirt oksitlerden geldigi icin endistriyel boélgelerde yaygindi. Bugiin, yer seviyesinde ozon veya yaz dumani
olarak da adlandirilan fotokimyasal duman ¢ok daha yaygin. Olusumu igin gerekli nitrojen oksitler araba
egzozundan geldiginden, agirlikh olarak kentsel alanlarda meydana gelir. Genellikle rakim ne kadar yiiksek
olursa havanin sicakligl da o kadar dusik olur. Sicaklik inversiyonu, soguk havanin sicak hava tabakasi altinda
yerde hapsolmasi sonucu gelisen meteorolojik bir olgudur. Yiksek basing, acik gokylzi ve 1sinin yerden kolayca
dagilmasina izin veren uzun geceler nedeniyle kuzey yarimkiirede kig aylarinda sicaklik degisimleri daha
yaygindir. Bu, evlerin isinmak igin odun ve kdmir yakmasiyla daha da kétiilesen, kis dumani adi verilen bir
olguya yol agiyor.

Bu ders LEARN STEM'deki iklim Eyleminin bir pargasidir. Bu derste 6grenciler, cevre kirliliginin duman
ve sicakhgin ters g¢evrilmesinin etkilerinden birini 6grenecekler. Bu ders plani, 6grencilere duman ve sicakligin
ters ¢evrilmesi dersinin hedeflerini, 6n kosullarini ve harig tutulanlari igerir. Sicakhgin ters ¢evrilmesi ve duman
Uzerine bir deney yapacaklar. .Sonuglari test edecekler ve arkadaslariyla tartisacaklar.

Bu dersten sonra 6grenciler

*Su kavramlari agiklayin: sicakligin ters gevrilmesi, sicaklik degisimi, ginlik sicaklik degisimi, yillik sicaklik
degisimi;
edeniz seviyesinden yikseklik ile sicaklik arasindaki iliskiyi agiklayabilir;

e tersinmenin sis ve duman gibi olaylarin olusumuna nasil katkida bulundugunu agiklayin.

DERS iCERIGi

° Didaktik Video (WP2-P2-Learnstem-Ogrenim Kaynagi- Duman ve Sicaklik inversiyonlari)

° PPT (WP2-P2-Learnstem-Ogrenim Kaynagi-Duman ve Sicaklik inversiyonlari),

° Ek Kaynaklar (WP2-P2-Learnstem_ Duman ve Sicaklik inversiyonlari), YouTube platformundan ek
videolar

° Degerlendirme (H5P) (WP2-P2-Learnstem_ Duman ve Sicaklik inversiyonlari),

° Deney
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LearnSTEM Pedagojik Modeli

Modiil 1: Duman ve sicaklik déniigiimleri

Modiiliin/6grenme iinitesinin
amaci

Bu modiliin amaci havanin o6zelliklerini ve baslica tehlikeli kirleticilerini

tanimlayarak havanin insan sagligi agisindan 6nemini ortaya koymaktir.

Hedef 1: Sicaklik dontsimlerinin nasil olustugunu ve donisimlerin hava
kirliligi seviyelerini nasil etkiledigini gozlemlemek.

Hedef 2: Hava Kkirleticilerin saglik Uzerindeki etkilerini ve Temiz Hava
Yasasinin dinyadaki hava kirliligini azaltmak igin nasil bir ara¢ oldugunu
tartismak

Hedef 3: Ogrencilere kendilerinin ve/veya toplulugumuzun diger Uyelerinin
hava kirliligini azaltmak igin yapabilecekleri eylemleri tanitmak.

Siire

80 dk.

Ogrenme hedefleri

Bu moduliin/6grenme biriminin (LU) basariyla tamamlanmasinin ardindan
kursiyerler sunlari yapabilecektir:
1. Diinyanin farkl yerlerindeki hava sicakhgi farkliliklarinin nedenlerini
ogrenebilecektir.
2. Gosterim dersini tamamladiktan sonra 6grenciler sunlari yapabilmelidir:
e sicaklik inversiyonunun nasil olustugunu agiklayin
e Sicakhk degisiminde sikisip kalabilecek hava kirleticilerin iki ana
kaynagini adlandirin
e insanlarin faaliyetlerinin gevremizdeki havayla ilgili dogal olaylarla
nasil etkilesime girdigini anlamak
e Sicakhk tersinmesinin gosteri modelinden elde edilen bilgileri
gercek diinyada boyle bir olaya su anahtar kelimeleri kullanarak
uygulayin: kirletici, hava Kkirliligi, sicakligin ters cevrilmesi ve
duman.

3. Cocuklara hava ile ilgili genel konular - yayillma olgusu, nefes alma olgusu
ve bu olgularin insan icin 6nemi hakkinda bilgi vermek,

-Cocuklara hava kirliligi sorununun temelleri ve kirsal bolgelerde de
gorilme sikligi hakkinda bilgi vermek, -Cocuklari kot hava kalitesinin
nedenleri ve kémir ve odun yakmanin zararlari konusunda bilgilendirmek.

Gerekli
Malzemeler

Kaynaklar ve

(cahsma sayfasi, cizelgeler,
bildiriler, 06gretici videolar,
kitaplardan/kilavuzlardan

alintilar, zihin haritalari, vb.)

e Didaktik Video (WP2-P2-Learnstem-Ogrenim Kaynagi- Duman ve
Sicaklik inversiyonlari)

e PPT (WP2-P2-Learnstem-Ogrenim Kaynagi- Duman ve Sicaklik
inversiyonlari),

e Ek Kaynaklar (WP2-P2-Learnstem_ Duman ve Sicaklik
inversiyonlari),

e Degerlendirme (H5P) (WP2-P2-Learnstem_ Duman ve Sicaklk
inversiyonlari),

e Deney (Yukarida Sunulan Videoya Benzer)

Prosediir

Kursiyerlerin izlemesi gereken 6gretim adimlari:

1. SUNUM VE TARTISMA

( 20 dk.) Duman ve Sicaklik inversiyonlari Nedir?

"Duman ve Sicaklik."

Kursiyerlerin izlemesi gereken 6gretim adimlari:

1. Basari kriterleri

oSu kavramlari agiklayin: sicakligin ters gevrilmesi, sicaklik degisimi, glinlik

- 6-
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sicaklik degisimi, yillik sicaklik degisimi;

edeniz seviyesinden yiikseklik ile sicaklik arasindaki iliskiyi aciklayabilir;

e tersinmenin sis ve duman gibi olaylarin olusumuna nasil katkida
bulundugunu agiklayin.

1.Duman

2. Duman nasll olusur? Dumanin Baslica Nedenleri
3. Dumanin Saglik ve Cevre Uzerindeki Etkisi
4.Londra Dumani

5. Sicaklik inversiyonu.

6. Sicaklik inversiyonunun nedenleri

7. Sicakhk degisimleri kirli havayi nasil siddetlendirir?
8. Sicaklik inversiyonunun Etkileri

2. VIDEOYU GOSTER

(10 dk.) video 1952 Londra “Biiyiik Duman” Sicakhigin ters ¢evrilmesi
Londra'nin Blyuk Smog'u veya 1952'nin Blyiik Smog'u, Aralik 1952'de
Londra, ingiltere'yi etkileyen ciddi bir hava kirliligi olayrydi.
https://www.youtube.com/watch?v=hmrjwAkMveE
https://www.youtube.com/watch?v=iTrZZvnIHI8

3.(40 DK.) BiLiM DENEYi

( Basit bir deneyle sicakligin tersine cevrilmesini anlayalim) Ozellikle soguk
havanin (kis zamani) tersine donmesine katkida bulunabilecek kirlilik
kaynaklarini tanimlayin

Malzemeler
-4 adet birbirinin ayni kiicuk, seffaf cam kavanoz (bebek mamasi
kavanozlari ise yarar)
-Buzlu su
-Kavanozlarin agzini kapatacak biyuklikte indeks kartlari
-Kirmizi gida boyasi
- SI tavalar veya pisirme kaplari (dokulmesi igin)
-Gok sicak musluk suyu

Prosediir

1. Normal kosullari simile etmek icin, her iki kavanozu da sig bir
tavaya veya firin tepsisine yerlestirin ve dokilmeleri énleyin.

2. Bir kavanozu sicak suyla, bir kavanozu da buzlu suyla (buzsuz)
doldurun. Kavanozlari agzina kadar doldurun. Dinyaya yakin havadaki
kirleticileri temsil etmek icin sicak suyla birlikte kavanoza birka¢ damla
kirmizi gida boyasi koyun.

3. Dizin kartini soguk (temiz) su dolu kavanozun Ustline yerlestirin ve
kavanozu hizla sicak, kirli (kirmizi) su dolu kavanozun istiine cevirin. iki
haznenin agikliklarinin mikemmel sekilde hizalandigindan emin olun ve
dizin kartini hizli ama dikkatli bir sekilde disari ¢ekerken bunlari bu
konumda tutun. Kavanozlarin durmasina izin verin.

4. Ters ¢evirme kosullari: Yukaridaki prosediri tekrarlayin, ancak bu
durum disinda kirmizi gida boyasini soguk su kavanozuna koyun. Daha

- 7-
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sonra indeks kartini sicak (temiz) su dolu kavanozun Ustline yerlestirin ve
soguk, kirli (kirmizi) su dolu kavanozun Uzerine ters gevirin. Kavanozlari
bekletin.

5. ilk etapta ne olur? Sicak (kirmizi) ve soguk (berrak) su hemen
karisarak kirmizi gida boyasinin (kirletici) bir kismini Gstteki kavanoza aktarir
ve kavanoz kirmizi olur. Ayni zamanda alt kavanozdaki kirmizi (kirlilik)
seyreltilir. Daha sicak, renkli suyun bu karisimi, yeryiziine yakin sicak
havanin nasil daha soguk olan st atmosfere dogru hareket edebildigini ve
kirleticileri nasil dagitabildigini gdsteriyor. ikinci durumda ise soguk (kirmizi)
su hapsolur ve yukariya kagamaz. Ustteki (temiz) sicak su dolu kavanoz, kirli
(kirmizi) soguk havayr "hapsetmistir", tipki sicak havanin soguk, kirli hava
katmanini hapsedip sagliksiz hava kalitesi kosullari yaratmasi gibi.

6. Simdi sizden 06zellikle soguk havanin (kis mevsiminde) tersine
donmesine katkida bulunabilecek Kkirlilik kaynaklarini belirlemenizi rica
ediyorum.

4.DEGERLENDIRME (H5P) (10 DK)

icerik Yayinlama Yéntemleri
(ders  anlatimi,  tartisma, | ders, tartisma, beyin firtinasi, arastirma, grup calismasi
arastirma, grup c¢alismasi vb.)

Degerlendirme yontemi

H5P
Referanslar (gerekirse) https://www.youtube.com/watch?app=desktop&v=L7i7N-je-alM
(Iitfen APA Stilini kullanin) https://www.youtube.com/watch?v=T U3TXHBt-0

https://www.youtube.com/watch?v=a8Y6xX 0Szo
https://www.youtube.com/watch?v=Dk9VHHFUbgo
https://www.youtube.com/watch?app=desktop&v=L7i7N-je-aM
https://www.youtube.com/watch?v=T_ U3TXHBt-0
https://www.youtube.com/watch?v=a8Y6xX_0Szo
https://www.youtube.com/watch?v=Dk9VHHFUbgo

1.3 Ogrenim Unitesi 3- FIRTINALAR VE SICAKLIKLAR

1.3.1 Arka plan

Derste islenecek konu veya kavramin kisa bir 6zetini verin. Miifredatla olan 6nemini ve ilgisini ve 6grencilerin
o6grenmesinin neden 6nemli oldugunu ekleyin.

iklim degisikligi diinyanin bircok bolgesinde kuraklik, sicak hava dalgalari ve firtinalar gibi asiri hava olaylarinin
sikhgini artirtyor. Firtina, cok glicli rizgar, siddetli yagmur ve siklikla gokguriltisi ve simsek iceren asiri bir
hava durumudur . Firtina, dasiik barometrik basing, bulut 6rtusi, yagis, kuvvetli riizgarlar ve muhtemelen
simsek ve gok giriltisi ile tanimlanan siddetli atmosferik rahatsizlik.

Firtina, siradan yagmur ve kar firtinalarindan gok guraltala firtinalara, firtinalar, kasirgalar, tropikal siklonlar ve
kum firtinalar gibi riizgar ve riizgarla ilgili rahatsizliklara kadar ¢ok cesitli atmosferik rahatsizliklari tanimlamak
icin yaygin olarak kullanilan genel bir terimdir.

Firtina tarleri
1. Kar firtinasi

2. Dolu


https://www.youtube.com/watch?app=desktop&v=L7i7N-je-aM
https://www.youtube.com/watch?v=T_U3TXHBt-0
https://www.youtube.com/watch?v=a8Y6xX_OSzo
https://www.youtube.com/watch?v=Dk9VHHFUbqo
https://www.youtube.com/watch?app=desktop&v=L7i7N-je-aM
https://www.youtube.com/watch?v=T_U3TXHBt-0
https://www.youtube.com/watch?v=a8Y6xX_OSzo
https://www.youtube.com/watch?v=Dk9VHHFUbqo
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3. Siddetli yagmur
4. Buz firtinalari
5. Yildirim

6. Firtinalar

7. Ruzgar

Bu ders LEARN STEM'deki iklim Eyleminin bir parcasidir. Firtinalari ve tiirlerini arastirir. Bu derste dgrenciler
iklim ve hava durumu arasindaki farki agiklayacaklar ve firtina tirlerini agiklayacaklar. Bu bitinlesik beceri
dersinde ogrenciler iklim degisikligi konusu Uzerinde c¢alisacak ve oOzellikle iklim degisikliginin insanlarin
yasamlarini nasil etkiledigini dikkate alacaklar. Tahminlerde bulunacaklar, kisa bir video izleyip sorulari
yanitlayacaklar, ardindan iklim degisikliginin yasadiklari yeri nasil etkiledigini ve gelecekte yasayacaklar yeri
nasil etkileyebilecegini disiinip tartisacaklar.

DERS iCERiGi

° Didaktik Video (WP2-P2-Learnstem-Ogrenim Kaynagi- Firtinalar ve Sicakliklar),

° PPT (WP2-P2-Learnstem-Ogrenim Kaynagi- Firtinalar ve Sicakliklar),

° Ek Kaynaklar (WP2-P2-Learnstem_Text_ Firtinalar ve Sicakliklar Ph-ADDITIONAL
RESOURCHES_EN.Docx),

° Degerlendirme (H5P) (WP2-P2-Learnstem_ Firtinalar ve Sicakliklar Ph-H5P_EN.Docx),

° Deney

1.3.2 cerik

LearnSTEM Pedagojik Modeli

Modiil 1: FIRTINALAR VE SICAKLIKLAR

Modiiliin/6grenme linitesinin | Amag: Ogrenciler sunlari yapabilecektir:

e 1. iklim ve hava durumu arasindaki farki agiklayiniz.
2. iklimi belirleyen faktérleri aciklayabilecektir.
3. Bu faktérlerden bazilarinin bolgesel iklimleri belirlemek icin birlikte
nasil calistigini agiklayin.
4.Aciklayacaklar evet firtinalar
Siire 80 dakika

Ogrenciler sunlari yapabilecektir:

e Hava tehlikesinin ne oldugunu aciklayin,

e Firtinalarin, sellerin ve kurakliklarin 6zelliklerini tanimlayabilir,

e Kar firtinasi, tropikal firtina, kasirga, firtina ve kasirga dahil
olmak tzere farkl firtina tlrlerini tanimlayabilir,

e Hava durumu tehlikelerini tahmin etmede hava tahminlerinin
roliini agiklamak,

e Taskin duvarlari, setler, pencere tahtalari, paratonerler ve deniz
duvarlari dahil olmak Uzere insanlarin hava sartlarina bagli
tehlikelere karsi hazirlikli olabilecegi ve korunabilecegi yollari

Ogrenme hedefleri
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adlandirin.
Gerekli Kaynaklar ve e Didaktik Video (WP2-P2-Learnstem-Ogrenim Kaynagi- Firtinalar
Malzemeler ve Sicakliklar),
(calisma sayfasi, cizelgeler, e PPT (WP2-P2-Learnstem-Ogrenim Kaynagi- Firtinalar ve
bildiriler, o6gretici videolar, Sicakliklar),
kitaplardan/kilavuzlardan e Ek Kaynaklar (WP2-P2-Learnstem_Text_ Firtinalar ve Sicakliklar
alintilar, zihin haritalari, vb.) Ph-ADDITIONAL RESOURCHES_EN.Docx),

e Degerlendirme (H5P) (WP2-P2-Learnstem_ Firtinalar ve
Sicakliklar Ph-H5P_EN.Docx),

e Deney (Yukarida Sunulan Videoya Benzer)

1.(20 DAKIKA) PPT SUNUMU

Firtinalar ve Sicakliklar

Hava durumui ile ilgili siralamalari tanitin

1.Kuraklik — dinyanin birgok yeri etkilenmektedir; 6rnegin Hindistan,
Afrika.

2. Sel — Avrupa, Latin Amerika, Banglades gibi diinyanin pek ¢ok bolgesi
etkilendi.

3.Kar firtinasi/tipi, ornegin Kanada, Kuzey Avrupa ve Rusya, Japonya, vb.
4. Kasirgalar, 6rnegin ABD veya Kanada

Prosediir

1.Firtina ve iklim

2. Hava Durumuna Ne Sebep Olur?
3.iklim Tanimi (Temel iklim Tirleri)
4.Firtina ve Firtina Cesitleri Nelerdir?
5. Kasirga

6. Kasirgalar

7.Su baskini

2.(10 DAKIKA) SINIFIMIZDAKi VIDEOYU iZLEYiN:

Ogrencilerimizle iklim degisikliginin bazi etkileri iizerine beyin firtinasi
yapin. https://emtv.com.pg/wp-content/uploads/2016/06/I1PCC-
Empathetic-onPacific-Threat-media.jpg
http://asiafoundation.org/wpcontent/uploads/2016/04/BangladeshKhul
na.jpg 6grenciler

3. (40 DK.) BiLIMSEL DENEY (GORGULU BiLiM DENEYi)
Gerekli malzemeler:
Temizle Dikdortgen Konteyner
Oda Sicakliginda Su
Buz kabi
Kirmizi ve Mavi Gida Boyasi
Firtina Simiilasyonu Nasil Yapilir
1. Biraz mavi buz kipleri yapin.
2. Seffaf dikdortgen bir kabi oda sicakliginda suyla doldurun.
3. Suya mavi buz kipleri ve kirmizi gida boyasi koyun.
4. Mavi ve kirmizi su carpisacak ve firtinalarin olustugu soguk bir
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cephe olusturacak.
Adim 1: Biraz Mavi Buz Kiipii Yapin
Bu deney icin birkag buz kiipli yapmamiz gerekecek, dolayisiyla buzun
olusmasi igin bolca zaman tanimak amaciyla bu adimi 6nceden yapmak
iyi bir fikirdir.
Devam edin ve bir buz tepsisini suyla doldurun ve ardindan tepsideki her
yuvaya bir damla mavi gida boyasi koyun.
Sadece 5 adet mavi buz kupline ihtiyacimiz var, bu yizden gida boyanizi
bosa harcamak istemiyorsaniz boyayi tepsideki 5 yuvaya koyun.
Ardindan bir kasik kullanarak gida boyasini tepside karistirin ve tepsiyi
tepsiye yapistirin. dondurucu
Adim 2: Seffaf Dikd6rtgen Bir Kabi Suyla Doldurun
Mavi buz kipleri dondugunda, seffaf dikdortgen bir kabi oda sicakliginda
suyla doldurarak bir sonraki adima gegmeye hazirsiniz.
Ben seffaf cam glive¢ kabi kullandim ama siz blylik bir plastik
Tupperware kabi da kullanabilirsiniz.
Onemli olan, firtina bilimi deneyini calisirken gérebilmeniz icin kabin
seffaf ve dikdortgen olmasidir!
Simdi kabin icine, Ust kismina kadar yaklasik 3/4 dolduracak kadar oda
sicakhginda su dokiin.
Deneyin dizgiin galismasi igcin suyun oda sicakliginda olmasi gerekir. Cok
sicak ya da ¢ok soguk ve firtina deneyimiz basarisiz olacak!

Adim 3: Mavi Buz Kiiplerini ve Kirmizi Gida Boyasini Suya Yerlestirin
Simdi kabin bir tarafindaki suya 4 veya 5 mavi buz kiplinii yavasca
yerlestirin.

Ayni zamanda kabin karsi tarafindaki suya birkag damla kirmizi gida
boyasi damlatin.

Buz kiiplerini ve kirmizi boyayi ayni anda koymayi kolaylastirmak igin bu
kisimda ikinci bir kisinin yardimci olmasi yararli olabilir.

Adim 4: Mavi ve Kirmizi Su Carpisiyor ve Firtinalarin Olusabilecegi
Soguk Bir Cephe Olusturuyor

Suda soguk cephenin baslangi¢c asamalari olusmaya baslayinca izleyin ve
keyfini ¢ikarin. Once mavi suyun buz kiiplerinden eriyip dibe battigin,
diger taraftan kirmizi suya dogru yayildigini goreceksiniz. Ardindan mavi
ve mavi sular goreceksiniz. kirmizi su kabin ortasinda ¢arpisacaktir. Daha
soguk olan mavi su, daha sicak olan kirmizi sudan daha yogun
oldugundan, mavi su altta kalacak ve kirmizi suyu suyun Ustline dogru
cikmaya zorlayacaktir!

Bu firtina bilimsel deneyi, havanin harika diinyasinda soguk cephelerin
ve firtinalarin nasil ¢alistigini gésteren harika bir similasyon!

Mavi su, soguk cephenin 6nlndeki daha sicak, daha az yogun havayi
ylkselmeye zorlayan soguk cephenin arkasindaki soguk ve yogun havayi
temsil eder.

Sicak, nemli hava, soguk bir cephe boyunca gokyiiziine yukseldikce
soguyup yogunlasarak bulutlara dontsir ve sonunda firtinalara
donusebilir!

Firtina Bilim Deneyi | Hava Bilimi Deneyleri

Kendi firtina bilimi deneyini olusturmak icin gereken malzemeler:
Temizle Dikdortgen Konteyner

Oda Sicakliginda Su

Buz kabi

Kirmizi ve Mavi Gida Boyasi
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Bu hava durumu bilimi deneyi, soguk bir cephenin éniindeki sicak havayi
gokylzine dogru itip firtinalar olusturdugunda gergekte ne olacagini
gorsellestirmenin ¢ok eglenceli bir yoludur!

Firtinalarin nasil olustugunun ardindaki bilim:

Bu firtina bilimsel deneyi, havanin harika diinyasinda soguk cephelerin
ve firtinalarin nasil ¢alistigini gésteren harika bir simiilasyon!

Mavi su, soguk cephenin oniindeki daha sicak, daha az yogun havay
ylkselmeye zorlayan soguk cephenin arkasindaki soguk ve yogun havayi
temsil eder.

Sicak, nemli hava, soguk bir cephe boyunca gokyiiziine yikseldikce
soguyup yogunlasarak bulutlara dontsir ve sonunda firtinalara
donusebilir!

4 DEGERLENDIRME (H5P) (10 DK)

icerik Yayinlama Yontemleri | ders, tartisma, beyin firtinasi, arastirma, grup galismasi
(ders  anlatimi,  tartisma,
arastirma, grup c¢alismasi vb.)

Degerlendirme yontemi

H5P
Referanslar (gerekirse) Firtina Bilim Deneyi | Hava Bilimi Deneyleri
(Iitfen APA Stilini kullanin) https://www.youtube.com/watch?v=X2h523mCeQU

Kasirga Deneyi | Hava Bilimi Deneyleri
https://www.youtube.com/watch?v=F7nMV6JUsRA

Bir kasirganin gozi
https://www.youtube.com/watch?v=F7MQIgFxRFI
https://playingwithrain.com/thunderstorm-science-experiment/
Nasil yapilir: SISEDE HORTUM
https://www.youtube.com/watch?v=j-denwzjib0

1.4 Ogrenim Unitesi 4 - Mevsimler ve Ekliptik Similatori

1.4.1 Arka plan

Derste islenecek konu veya kavramin kisa bir 6zetini verin. Miifredatla olan 6nemini ve ilgisini ve 6grencilerin
6grenmesinin neden 6nemli oldugunu ekleyin.

Sezon, yilin 6zel iklim kosullariyla ayirt edilen bir donemidir. Sezon, yilin 6zel iklim kosullariyla ayirt edilen bir
doénemidir. Dort mevsim (ilkbahar, yaz, sonbahar ve kis) diizenli olarak birbirini takip eder. Her birinin her yil
tekrarlanan kendi isik, sicaklik ve hava durumu dizenleri vardir.

Mevsimler, Diinya'nin, glines sistemindeki ¢cogu nesnenin giinesin etrafinda déndigi gériinmez, diz disk olan
yoringe dizlemine gore kendi ekseni lzerinde egik olmasi nedeniyle olusur. Dinyanin ekseni, merkezinden
kutuptan direge uzanan gériinmez bir cizgidir. Diinya kendi ekseni etrafinda donmektedir.

Dinya'nin giiney kutbundan kuzey kutbuna uzanan bir ¢izgi olan ekseninin egimi nedeniyle Diinya'da mevsimler
vardir. Diinya, Glnes etrafinda bir daire cizerken, ekseni Glnes isinlarina dogru ve uzaklasir. 4 mevsim,

Danya'nin egikliginden kaynaklanir. Diinya kendi ekseni etrafinda egik oldugundan 4 mevsim yasamamizin
temel nedeni budur.

Bu ders plani, 6grencilere dogadaki oriintiilere 6rnek olarak mevsimleri nasil tanimlayacaklarini, mevsimlerin
nedenlerini aciklayacaklarini ve birbirlerinden nasil farkh olduklarini anlatacaklarini 6greten dersin amaglarini,
onkosullarini ve harig tutulanlarini igerir.
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e Didaktik Video (WP2-P2-Learnstem-Ogrenim Kaynagi_Mevsimler ve Ekliptik Similatér),

e PPT (WP2-P2-Learnstem-Ogrenim Kaynagi-Mevsimler ve Ekliptik Simiilatéri),

e Ek Kaynaklar (WP2-P2-Learnstem_Text_Sezonlar ve Ecliptic Simulator _ADDITIONAL RESOURCHES_EN.

e Degerlendirme (H5P) (WP2-P2-Learnstem_Text_Mevsimler ve Ekliptik Simulatora),

$EQ() Y
§ ()
% ] 5
,%.% r 4
DERS iCERIGi
Docx),
e Deney ve Ekliptik Simulatoru
1.4.2 cerik

LearnSTEM Pedagojik Modeli

Modiil 1: Mevsimler ve Ekliptik Simiilatéri

Modiiliin/6grenme linitesinin

Bu moduliin amaci,
Ogrenciler sunlari anlayacaklardir:

e o Dinyanin egriligi gineslenmede nasil enlemsel farkliliklara
neden olur.
o Diinya'nin ekseninin egimi nasil mevsimsel degisikliklere neden
olur.
o Glney ve kuzey yarimkirelerde neden mevsimler zit yasaniyor?
o Eksen egim acisindaki degisikliklerin mevsimsel sicakliklari nasil
etkiledigi.
o Bir yoriinge donlisu sirasinda Dinya'nin ekseninin yonini nasil
degistirmedigi.
o Dinyanin  yillik  yoringesinin  gozlemlenen  mevsimsel
degisiklikleri nasil Grettigi.

Siire 80 dakika

Ogrenme hedefleri

Bu modulin/6grenme biriminin  (LU) basariyla tamamlanmasinin
ardindan kursiyerler sunlari yapabilecektir:

Ogrenciler sunlari yapabilecektir:

1.Glnes ve ay tutulmalarinin neden olustugunu agiklayin

2.Dinyanin neden mevsimlere sahip oldugunu agiklayin

3.Gunes ve ay tutulmalarinin modellerini gizin ve kullanin

4.Dinyanin gesitli mevsimlerdeki konumunu gosteren bir model ¢izin

Gerekli Kaynaklar ve Malzemeler

e Didaktik Video (WP2-P2-Learnstem-Ogrenim
Kaynagi_Mevsimler ve Ekliptik Simlator),

e  PPT (WP2-P2-Learnstem-Ogrenim Kaynagi-Mevsimler ve
Ekliptik Simalatori),

® Ek Kaynaklar (WP2-P2-Learnstem_Text_ Mevsimler ve Ekliptik
Simlatori _EK KAYNAKLAR_EN. Docx),

o Degerlendirme (H5P) (WP2-P2-Learnstem_Text_Mevsimler ve
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Ekliptik Simulatori),
® Deney (Yukarida Sunulan Video Gibi)
. Kursiyerlerin izlemesi gereken 6gretim adimlari:
Prosediir Y s :

1. SUNUM VE TARTISMA POWERPOINT (30 DK)
1.Sezonun Tanimi

2.Neden mevsimlerimiz var?

3. Egim

4.Yaz GUndonimi

5.Sonbahar Ekinoksu

6.Kis GUndonimi

7. ilkbahar Ekinoksu

8. Ozetle

9.0grenciye yonelik gérev (Sezon web uygulamasi)
10.0grenciye yonelik gérev (HP5 sorulari)

11. Mevsim modelleme (kendi sezon modelinizi tasarlayin)

2.VIDEO WEB UYGULAMASI (10 DK)
https://astro.unl.edu/naap/motionl/animations/seasons_ecliptic.html

Web Uygulamasi yazin

Acgiklama Nebraska Astronomi Uygulama Projesi, astronomiye
giris  seviyesindeki lisans  Ogrencilerini  hedefleyen  ¢evrimigi
laboratuvarlar saglar. Her laboratuvar, 6grencilerin bir 6grenci kilavuzu
tzerinde calisirken kullandiklari arka plan materyallerinden ve bir veya
daha fazla similatorden olusur.
https://astro.unl.edu/naap/motion1/animations/seasons_ecliptic.html
Bu similasyon, karasal koordinatlari ve goksel ekvatoral koordinat
sistemini kapsayan daha buyik bir laboratuvarin pargasi olup,
kullanicilarin glinesin hareketini ve mevsimlerle iliskisini kesfetmesine
olanak tanir. Uzman bilim insaninin yorumlari:

Ayrica SWF dosyasini indirebilir ve bir flash oynaticiyla agabilirsiniz.

3. OGRENCi DENEYi (30 DK)

Malzemeler

- Bir 1sik kaynagi (tercihen bir ampul, ancak bir el feneri de ise
yarar)

- Kire

- Bazi mevsimsel takimyildizlarin resimleri (6rnegin Orion)

- Yildiz Haritalari

1. Ampulii odanin ortasina yerlestirin. Kireyi yere vyerlestirin.
Cesitli takimyildizlari (belki de burglar kusagini) temsil eden
ogrencilerin odanin gevresine sirayla yerlestirilmesini saglayin.

2. Ogrencilerden diinyanin iizerinde giinese doniik olduklarini

hayal etmelerini isteyin. Onlara giin icinde gordikleri seyin bu

oldugunu agiklayin.

Takimyildizlari “glinesin arkasinda” gérememe fikrini tartisin.

4. Daha sonra o6grencilerin dinyanin "gece" tarafina gitmelerini
saglayin.  Onlardan  “gokytzine”  bakmalarini  ve ne
gorebildiklerini  agiklamalarini  isteyin, yani goérebildikleri
takimyildizlari listelemelerini isteyin.

5. Daha sonra o6grencileri mevsimler arasinda gezdirin ve her
seferinde geceleri hangi takimyildizlar gorebildiklerini not edin.
Ogrencilerden her mevsimde "gorebilecekleri"  belirli
takimyildizlari yazmalarini isteyin.

@
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6. Ogrencilere bu takimyildizlari gézlem gecelerinde gérebildikleri
takimyildizlarla karsilastirmalarini, ozellikle de takimyildizlarini
ne zaman gorebildiklerini belirtmelerini saglayin.

Ogrenci Gorevi #1

e Sirasiyla Gines'i ve Dinya'yl temsil etmek icin el feneri ve
cubuktaki topu kullanin. (Bu gosteri igin gubugu dikey tutun.)

o Gelen giines 1s18inin dagilimi Ekvator ve Kutuplar
arasinda nasil degismektedir? (Ekvatorun neden
kutuplardan daha sicak oldugunu agiklayabilir misiniz?)

Ogrenci Gorevi #2

e Sirasiyla Gines'i ve Dinya'yl temsil etmek icin el feneri ve
cubuktaki topu kullanin. (Bu gosteri igin gubugu egin.)

o Cubugu egmenin (Dinya'nin ekseni) gelen glnes
isiniminin (glineslenme) dagilimi Gzerinde nasil bir
etkisi vardir?

o Kis ve yaz aylarimizda Diinya ve Gines'in goreceli
konumlarini géstermek icin modeli kullanin.

o Dinya'yl kendi ekseni etrafinda dondirdiigiiniizde ne
olur? Ne gosteriyorsun?

Ogrenci Gorevi #3

e Sirasiyla Glnes'i ve Dinya'yl temsil etmek icin el feneri ve
cubuktaki topu kullanin. (Bu gosteri igin gubugu egin.)

o Dinyanin Glnes etrafindaki yillik yoriingesini gosterin
ve modeli asagidakileri agiklamak igin kullanin:

= Avustralya'da yaz iken neden ABD'de kis
olabiliyor;
= ABD'de her mevsimde Diinya ve Gilnes'in zit
konumlari
= Egim acisI artar veya azalirsa gesitli yerlerdeki
mevsimsel sicakliklara ne olur?
4. DEGERLENDIRME (H5P) (10 DK)

igerik Yayinlama Yontemleri ders, tartisma, beyin firtinasi, arastirma, grup ¢alismasi

Degerlendirme yontemi H5P

Referanslar https://www.youtube.com/watch?v=5LOju_jd304
https://www.youtube.com/watch?v=L7i7N-je-aM&t=33s
https://www.youtube.com/watch?v=fgYIxbUtZ98
https://education.nationalgeographic.org/resource/season/
https://www.britannica.com/science/season
https://spaceplace.nasa.gov/seasons/en/
https://www.livescience.com/25202-seasons.html
https://www.timeanddate.com/astronomy/seasons-causes.html
https://education.nationalgeographic.org/resource/season/
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1. Resursele de invatare

1.1 Modulul 1- Proiectarea unui zgarie-nori care rezista la vant

1.1.1 Context

Oferiti un scurt rezumat al subiectului sau conceptului care va fi abordat in cadrul lectiei. Includeti
importanta si relevanta acestuia pentru curriculum si de ce este important ca elevii sa-l invete.

Zgarie-nori, o cladire foarte Tnalta cu mai multe etaje. Denumirea a fost folositd pentru prima data n anii 1880,
la scurt timp dupa ce au fost construiti primii zgarie-nori, in Statele Unite. Conditiile meteorologice, cum ar fi
viteza vantului, pot avea un impact dramatic asupra cladirilor, in special Tn functie de designul si de constructia
acestora.

Zgarie-norii sunt construiti pentru a rezista in timp si, prin urmare, se pune intrebarea ce viteza a vantului pot
suporta zgarie-norii? Tn principiu, acestia sunt proiectati pentru a suporta conditii foarte severe si viteze mari
ale vantului. Acestea sunt construite prin utilizarea unor tehnici si proceduri astfel incat sa fie mai puternice si
mai durabile. Zgarie-norii au fost proiectati pentru a rezista la conditii extreme si pot suporta o forta a vantului
cuprinsa intre 100 si 170 de mile pe ora. Este construit luand Tn considerare reglementarile locale pentru a fi
siguri ca structura este realizata in conformitate cu normele locale din zona respectiva.

Aceastd lectie face parte din programul Actiuni Climatice in LEARN STEM. in aceastd lectie, elevii vor invata
despre caracteristicile si istoria zgarie-norilor, precum si despre modul in care acestia reusesc sa reziste fortei
vantului. Planul lectiei include obiectivele, cerintele preliminare si excluderile, predandu-le elevilor cum sa
identifice zgarie-norii si scopul formei cladirilor in ceea ce priveste rezistenta la vant. Elevii vor realiza un
experiment si vor construi propriul zgarie-nori care poate rezista vantului. Vor testa rezultatele si vor discuta cu
colegii lor.

Lectia se va incheia cu un chestionar H5P, care va testa cunostintele dobandite si le va oferi elevilor
posibilitatea de a-si evalua progresul si de a identifica eventualele lacune in cunostintele lor.

Tnainte de a incepe activitatea practicd, elevii vor urméri un material video despre cum reusesc zgarie-norii s3
reziste fortei vantului.

Pentru a consolida cunostintele dobandite, profesorul le va prezenta elevilor si videoclipuri suplimentare de pe
platforma YouTube, care le vor spori capacitatea de intelegere si de constientizare a subiectului.

Aceasta lectie interdisciplinara si interactiva este conceputa pentru a inspira si educa elevii cu privire la scopul
formei cladirii in ceea ce priveste rezistenta la vant, Ce factori influenteaza proiectarea unui zgarie-nori pentru
a rezista la vant?

Dupa aceasta lectie, elevul ar trebui sa fie capabil:

° Sa identifice cateva principii diferite ale ingineriei structurale referitoare la zgarie-nori.
° Sa asocieze principiile de proiectare cu zgarie-nori celebri.
° Cum este proiectata fundatia unui zgarie-nori pentru a rezista la vant?

CONTINUTUL LECTIEI
1. Material video didactic (WP2-P2-Learnstem-Learning Resource- Design A Skyscraper Resisting The Wind)
2.PPT (WP2-P2-Learnstem-Learning Resource- Design A Skyscraper Resisting The Wind),

3. Resurse suplimentare (WP2-P2-Learnstem_Text_The Design A Skyscraper Resisting The Wind), videoclipuri
suplimentare de pe platforma YouTube

4. Evaluare (H5P) (WP2-P2-Learnstem_Text_ Design A Skyscraper Resisting The Wind L-H5P_RO.Docx),
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1.1.2 Continut

Modelul pedagogic LearnSTEM

Modulul 1: Proiectarea unui zgarie-nori care sa reziste la vant

Scopul acestui modul este:

Scopul modulului/unitatii de | ~ - . : . L — R
1.In aceasta lectie, elevii vor examina imagini ale cladirilor pentru a intelege

invatare caracteristicile unice ale zgarie-norilor, vor evalua elementele de constructie
a cladirilor Tnalte si vor analiza modul Tn care zgarie-norii modeleaza mediul
urban si linia orizontului.
2. Ei vor invata scopul formei cladirii in ceea ce priveste rezistenta la vant, Ce
factori influenteaza proiectarea unui zgarie-nori pentru a rezista la vant?

Durata 80 min.

Obiectivele invatarii 1. Elevii vor

-invata despre zgarie-nori;
-explora date si informatii despre cele mai inalte cladiri din lume;
-reprezenta grafic inaltimea celor mai tnalte 10 cladiri din lume.
2.Studentii vor:
- identifica principalele caracteristici ale zgarie-norilor
- evalua imagini pentru a diferentia zgarie-norii de alte structuri
3. Elevii vor invata:
- Cum este proiectata fundatia unui zgarie-nori pentru a rezista la vant?
1. Material video didactic (WP2-P2-Learnstem-Learning Resource- Design A
Skyscraper Resisting The Wind
(fisd de lucru, diagrame, fise, | 2.PPT (WP2-P2-Learnstem-Learning Resource- Design A Skyscraper Resisting
videoclip didactic, fragment | The Wind),
din carti/manuale, harti 3. Resurse suplimentare (WP2-P2-Learnstem_Text_The Design A Skyscraper
mentale etc.) Resisting The Wind),
4. Evaluare (H5P) (WP2-P2-Learnstem_Text_ Design A Skyscraper Resisting
The Wind L-H5P_RO.Docx),
5.Experiment

Resurse si materiale utilizate

Etapele instruirii pe care trebuie sa le urmeze elevii:
Procedura

1.PREZENTARE S| DISCUTII (10 MIN) ;
Definitia zgarie-norilor

Originea zgarie-norilor

Exemplu important de zgarie-nori
Caracteristicile zgarie-norilor
Zgarie-norii si vantul

N O

2. ACTIVITATE DE EXTINDERE(10 MIN)

Incurajati elevii sa discute si/sau sa dezbatd aceste intrebari:

Cat de Tnalte pot sau ar trebui sa fie cladirile de birouri sau de apartamente?
Ce scop au zgarie-norii? Mai avem nevoie de aceste cladiri? Care sunt
avantajele si dezavantajele cladirilor foarte Tnalte? Analizati datele si cifrele
referitoare la cele mai inalte cladiri din lume;

reprezentati grafic indltimea celor mai inalte 10 cladiri din lume.

2. PREZENTAREA MATERIALULUI VIDEO (10 MIN)
https://www.youtube.com/watch?v=tHMPR7flpf4

Cum Tnfrunta cladirile Tnalte vantul

4. EXPERIMENT SI DISCUTII ( 40 MIN.)
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Fii un arhitect si proiecteaza-ti propriul zgarie-nori care poate rezista la tot
felul de conditii. Elevii 1si construiesc propriile turnuri din ziare ntr-o
competitie a indltimilor, acestea fiind Tn acelasi timp capabile sa reziste la un
"uragan” simulat.

Materiale

Foarfece

hartie de desen

rigla

Hartie de caiet si creion pentru planificarea designului

Procedura:

Lucrand individual sau in perechi, elevii se intrec in proiectarea, crearea,
testarea si reproiectarea unor turnuri independente, rezistente la greutate.
Provocarea este de a construi cel mai Tnalt turn, respectand criteriile de
proiectare si minimizand cantitatile de materiale utilizate - toate acestea in
limita unui interval de timp. Elevii experimenteaza diferite forme geometrice
utilizate Tn proiectele structurale si determinda modul in care alegerile de
proiectare afecteaza findltimea si rezistenta structurilor, devenind astfel
familiarizati cu notiunile elementelor structurale si de modelare.

Dupa aceasta activitate, elevii ar trebui sa fie capabili:

Sa descrie si sa proiecteze modele pentru turnuri independente care sa
reziste la greutate.

Sa identifice forme geometrice eficiente utilizate Tn proiectarea turnurilor.

Poate rezista acest zgarie-nori la vantul si ploaia provocate de un taifun?
Elevii experimenteaza cu o macheta a celebrei cladiri Taipei 101 pentru a
testa si a imbunatati siguranta in conditiile pe care le aduce sezonul musonic.

1. Supuneti zgarie-norii dvs. la test pentru a vedea daca raman intacti.
Cutremur: Scuturati usor masa pe care se afla cladirea
dumneavoastra.

Greutate: Adaugati greutati in partea de sus a zgarie-norilor
dumneavoastra.

2. Gandeste-te la modalitati de imbunatatire a zgarie-norului tau. Ce
functioneaza? Ce nu functioneaza? Ce modificari sunt necesare?
Reconstruiti-| si testati-l din nou pentru a vedea daca l-ati facut mai
bun!

5. EVALUAREA (H5P) (10 MIN)

Metode de invatare

. .. e metode expozitive: prelegerea;
(prelegere, discutii, cercetare, P preleg ’

lucru in echipa etc.) e finvatare programata: prin intermediul calculatorului, manual
electronic;

e Tnvdtare prin practica: exercitii pe aceasta tema;

e activitate individuald, activitate pe perechi si activitate colectiva.
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Metoda de evaluare e Chestionar SHP

e Evaluare bazata pe realizari si rezultate practice

e Evaluare continua prin observare

Referinte (dacd este necesar) | https://www.builderspace.com/the-skyscraper-construction-process-
explained

Cum functioneaza zgarie-norii-
http://science.howstuffworks.com/skyscraper4d.htm

Cat de nalti pot fi zgarie-norii? - http://www.wisegeek.com/how-tall-can-
skyscrapers-be.htm

https://www.youtube.com/watch?v=tHMPR7flpf4



https://www.builderspace.com/the-skyscraper-construction-process-explained
https://www.builderspace.com/the-skyscraper-construction-process-explained
http://science.howstuffworks.com/skyscraper4.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
https://www.youtube.com/watch?v=tHMPR7flpf4
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1.2 Unitatea de invatare 2- Smogul si inversiunile de temperatura

1.1.1 Context

Oferiti un scurt rezumat al subiectului sau conceptului care va fi abordat in cadrul lectiei. Includeti
importanta si relevanta acestuia pentru curriculum si de ce este important ca elevii sa-l invete.

Smogul este definit ca fiind o poluare atmosferica generalizata ce reduce vizibilitatea. Termenul "smog" este o
combinatie de doua cuvinte: "fum" si "ceata", care sunt menite sd descrie aspectul sdu. Initial, ceea ce astazi
este cunoscut sub numele de smog sulfuros era ceva obisnuit Tn zonele industriale, deoarece provenea de la
oxizii de sulf eliberati prin arderea combustibililor fosili, cum ar fi carbunele. Astazi, smogul fotochimic, numit si
ozon la nivelul solului sau smog de vara, este mult mai frecvent. Acesta apare cu precadere in zonele urbane,
deoarece oxizii de azot necesari pentru crearea sa provin din gazele de esapament ale masinilor. De obicei, cu
cat altitudinea este mai mare, cu atat temperatura aerului este mai scazuta. Inversiunea de temperatura este
un fenomen meteorologic care apare atunci cand aerul rece este retinut la sol sub un strat de aer cald.
Inversiunile de temperatura sunt mai frecvente in timpul iernii in emisfera nordica datorita presiunii ridicate,
cerului senin si noptilor lungi, care permit caldurii sa se disipeze usor de la sol. Acest lucru duce la un fenomen
numit smog de iarna, care este accentuat si mai mult de locuintele care ard lemne si carbuni pentru a se incalzi.

Aceastd lectie face parte din programul actiunii climatice in LEARN STEM. in aceasta lectie, elevii vor invita
despre unul dintre efectele poludrii mediului: smogul si inversiunea de temperaturd. Acest plan de lectie
include obiectivele, preconditiile si conditiile de participare la lectia in care elevii vor invata despre smog si
inversiunea de temperaturd. Ei vor face un experiment despre inversiunea de temperatura si fum. Ulterior
acestia vor testa rezultatele si vor discuta cu prietenii lor.

Dupa aceasta lectie, elevii:

e vor explica conceptele legate de: inversiunea de temperaturd, variatia temperaturii, variatia diurna a
temperaturii, variatia anuala a temperaturii;

¢ vor descrie relatia dintre inaltimea deasupra nivelului marii si temperatur3;

¢ vor descrie modul in care inversiunea contribuie la formarea unor fenomene precum ceata si smogul.

CONTINUTUL LECTIEI

° Material video didactic (WP2-P2-Learnstem-Learning Resource- Smog And Temperature inversions)
° PPT (WP2-P2-Learnstem-Learning Resource- Smog And Temperature inversions),
° Resurse suplimentare (WP2-P2-Learnstem_ Smog And Temperature inversions), videoclipuri

suplimentare de pe platforma YouTube
° Evaluare (H5P) (WP2-P2-Learnstem_ Smog And Temperature inversions),

° Experiment
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1.2.1 Continut

Modelul pedagogic LearnSTEM

Modulul 2: Smogul si inversiunile de temperatura

Scopul acestui modul este de a demonstra importanta aerului pentru

Scopul modulului/unitétii de sanatatea umana prin definirea caracteristicilor sale si a principalilor

invatare poluanti periculosi.
Obiectivul 1: Sa observe modul in care se formeaza inversiunile de
temperatura si cum influenteaza inversiunile nivelul de poluare a aerului.
Obiectivul 2: Sa discute efectele poluantilor atmosferici asupra sanatatii si
modul in care Legea Aerului Curat este un instrument de reducere a
poludrii aerului in lume.
Obiectivul 3: Sa prezinte elevilor actiunile pe care ei si/sau alti membri ai
comunitatii noastre le pot intreprinde pentru a reduce poluarea aerului.

Durata 80 Min.

Obiectivele invatarii La finalizarea cu succes a acestui modul/unitate de invatare (U1), elevii vor fi

capabili:
1. sa invete motivele pentru care exista diferente de temperatura a aerului
in diferite parti ale lumii.
2. Dupa terminarea lectiei demonstrative, elevii ar trebui sa fie capabili:
® sa descrie cum se produce o inversiune de temperatura
® sa numeasca doua surse primare de poluanti atmosferici care pot
fi prinsi intr-o inversiune de temperatura
® sainteleagda modul in care activitdtile oamenilor interactioneaza cu
evenimentele naturale in ceea ce priveste aerul din mediul nostru
inconjurator
® sa aplice informatiile din modelul demonstrativ al unei inversiuni
de temperatura la un astfel de fenomen din lumea real3, utilizand
cuvintele-cheie: poluant, poluare atmosfericd, inversiune de
temperatura si smog.
3. Familiarizarea copiilor cu teme generale legate de aer - fenomenul de
raspandire, fenomenul de respiratie si importanta acestor fenomene
pentru o fiinta umana,
-familiarizarea copiilor cu elementele de baza ale problemei poludrii
aerului si frecventa raspandirii acesteia, inclusiv in zonele rurale;
-cunoasterea de catre copii a cauzelor care determind calitatea proasta a
aerului si nocivitatea arderii carbunelui si a lemnului.
e Material video didactic (WP2-P2-Learnstem-Learning Resource-
Smog And Temperature inversions)
(fisd de lucru, diagrame, fise, ° PPT(WP2-P2-!.earnstem-Learning Resource- Smog And
videoclip didactic, fragment Temperature'lnversions),
din cirti/manuale, harti ® Resurse supllmentare (WP2-P2-Learnstem_ Smog And
Temperature Inversions),
mentale etc.)
e Evaluare (H5P) (WP2-P2-Learnstem_ Smog And Temperature
inversions),
e Experiment (similar cu videoclipul prezentat mai sus)
Etapele instruirii pe care trebuie sa le urmeze elevii:
1. PREZENTARE SI DISCUTII (20 min.)
Ce este smogul si inversiunile de temperaturd
"Smogul si temperatura"
Etapele instruirii pe care trebuie sa le urmeze elevii:
1. Criterii ale eficientei

Resurse si materiale utilizate

Procedura

-6-
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e explica notiunile de: inversiune de temperaturad, variatie de temperatura,
variatie diurna de temperatura, variatie anuala de temperaturg;

e descrie relatia dintre inaltimea deasupra nivelului marii si temperatur3;

e descrie modul in care inversiunea contribuie la formarea unor fenomene
precum ceata si smogul.

. Smogul

. Cum se formeaza smogul? Cauzele majore ale smogului

. Impactul smogului asupra sanatatii si mediului

. Smogul londonez

. Inversiunea de temperatura.

. Cauzele inversiunii de temperatura

. Cum amplifica inversiunile de temperatura smogul?

. Efectele inversiunii de temperatura

. PREZENTAREA MATERIALULUI VIDEO (10 min ) video 1952 Londra
"Marele Smog" londonez - Inversiune de temperatura

Marele Smog londonez, sau Marele Smog din 1952, a fost un eveniment de
poluare atmosferica severa care a afectat Londra, Anglia, in decembrie
1952.

https://www.youtube.com/watch?v=hmrjwAkMveE
https://www.youtube.com/watch?v=iTrZZvnIHI8

[EE

N oW ~NO UL WN

3.(40 MIN.) EXPERIMENT STIINTIFIC

(Sa intelegem inversiunea de temperatura printr-un experiment simplu).
Identificati sursele de poluare care ar putea contribui in mod deosebit la
inversiunea aerului rece (pe timp de iarnad)

Materiale

-4 borcane identice mici, din sticla, transparente (borcanele de mancare
pentru copii sunt foarte bune)

-Apa rece

-carduri de index suficient de mari pentru a acoperi gura borcanelor
-Colorant alimentar rosu

-Tavite sau vase de copt putin adanci (pentru varsare)

-Apa fierbinte de la robinet

Procedura

1. Pentru a simula conditiile normale, asezati ambele borcane intr-o
oala putin adanca sau intr-o tava de copt pentru a colecta eventualele
scurgeri.

2. Umpleti un borcan cu apa fierbinte si un borcan cu apa rece (fara
gheata). Umpleti borcanele pana la refuz. Puneti cateva picaturi de colorant
alimentar rosu in borcanul cu apa fierbinte, pentru a reprezenta poluantii
din aerul din proximitatea pamantului.

3. Asezati cardul de index deasupra borcanului cu apa rece (limpede)
si Tntoarceti rapid borcanul deasupra celui cu apa fierbinte, poluata (rosie).
Asigurati-va ca orificile celor doua borcane sunt perfect aliniate si
mentineti-le in aceastd pozitie in timp ce scoateti rapid, dar cu grija, cardul
de index. Lasati borcanele sa stea in repaus.

4. Conditii de inversiune: Repetati procedura de mai sus, cu
deosebirea ca, in acest caz, adaugati colorantul alimentar rosu Tn borcanul
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cu apa rece. Apoi puneti cardul de index deasupra borcanului cu apa calda
(limpede) si rasturnati-l peste borcanul plin cu apa rece, poluatd (rosie).
Lasati borcanele sa stea in repaus.

5. Ce se intampla in prima instanta? Apa fierbinte (rosie) si apa rece
(limpede) se amesteca imediat, deplasand o parte din colorantul alimentar
rosu (poluant) in borcanul superior, care devine rosu. Tn acelasi timp, rosul
(poluarea) din borcanul inferior se dilueaza. Aceasta amestecare a apei mai
calde si colorate aratd cum aerul cald din apropierea pamantului se poate
deplasa in sus, in atmosfera superioard mai rece, si disperseaza poluantii. in
al doilea caz, apa rece (rosie) este retinuta si nu poate iesi in partea
superioara. Borcanul cu apa calda de deasupra (limpede) a " retinut" aerul
rece murdar (rosu), la fel cum aerul cald poate retine un strat de aer rece,
poluat si poate crea conditii nesanatoase ale calitatii aerului.

6. Acum va cer sa identificati sursele de poluare care ar putea
contribui in special la inversiunea aerului rece (iarna).

4. EVALUAREA (H5P) (10 MIN)

Metode de invatare

. .. prelegere, discutie, brainstorming, cercetare, lucruin echipa
(prelegere, discutii, cercetare,

lucru in echipa etc.)

Metoda de evaluare H5P

Referinte (dac3 este necesar) | https://www.youtube.com/watch?app=desktop&v=L7i7N-je-aM
https://www.youtube.com/watch?v=T U3TXHBt-0
https://www.youtube.com/watch?v=a8Y6xX 0Szo
https://www.youtube.com/watch?v=Dk9VHHFUbgo
https://www.youtube.com/watch?app=desktop&v=L7i7N-je-aM
https://www.youtube.com/watch?v=T_U3TXHBt-0
https://www.youtube.com/watch?v=a8Y6xX_0Szo
https://www.youtube.com/watch?v=Dk9VHHFUbgo



https://www.youtube.com/watch?app=desktop&v=L7i7N-je-aM
https://www.youtube.com/watch?v=T_U3TXHBt-0
https://www.youtube.com/watch?v=a8Y6xX_OSzo
https://www.youtube.com/watch?v=Dk9VHHFUbqo
https://www.youtube.com/watch?app=desktop&v=L7i7N-je-aM
https://www.youtube.com/watch?v=T_U3TXHBt-0
https://www.youtube.com/watch?v=a8Y6xX_OSzo
https://www.youtube.com/watch?v=Dk9VHHFUbqo
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1.3 Unitatea de invatare 3- FURTUNILE SI TEMPERATURILE

1.3.1 Context

Oferiti un scurt rezumat al subiectului sau conceptului care va fi abordat in cadrul lectiei. Includeti
importanta si relevanta acestuia pentru curriculum si de ce este important ca elevii sa-l invete.

Schimbarile climatice sporesc frecventa fenomenelor meteorologice extreme, cum ar fi seceta, valurile de
caldurd si furtunile in multe regiuni ale lumii. Furtuna este o conditie meteorologica extrema cu vant foarte
puternic, ploi abundente si, adesea, tunete si fulgere. Furtuna, perturbare atmosferica violenta, caracterizata
prin presiune barometrica scazuta, acoperire noroasa, precipitatii, vant puternic si, eventual, fulgere si tunete.

Furtunad este un termen generic, utilizat in mod popular pentru a descrie o mare varietate de perturbatii
atmosferice, de la ploi obisnuite si furtuni de zapada pana la furtuni cu tunete, vant si perturbatii asociate
vantului, cum ar fi vijelii, tornade, cicloane tropicale si furtuni de nisip.

Tipuri de furtuni

1. Viscolul

2. Grindina

3. Ploaia torentiala
4. Furtuni de gheata
5. Fulgere

6. Furtuna cu tunete
7. Vantul

Aceasta lectie face parte din programul actiunii climatice in LEARN STEM. Ea exploreaza furtunile si tipurile
acestora. in aceasta lectie, elevii explica diferentele dintre clim3 si vreme si vor explica tipurile de furtuni. in
aceasta lectie de competente integrate, elevii vor lucra pe tema schimbarilor climatice, luand in considerare in
special modul Tn care acestea afecteaza viata oamenilor. Ei vor face predictii, vor viziona un scurt videoclip si
vor raspunde la Tntrebari, apoi vor lua in considerare si vor discuta modul in care schimbarile climatice au
afectat locurile Tn care traiesc si cum le-ar putea afecta in viitor.

CONTINUTUL LECTIEI

° Material video didactic (WP2-P2-Learnstem-Learning Resource- Storms And Temperatures),
° PPT (WP2-P2-Learnstem-Learning Resource- Storms And Temperatures),
° Resurse suplimentare (WP2-P2-Learnstem_Text_ Storms And Temperatures  Ph-ADDITIONAL

RESOURCHES_RO.Docx),
° Evaluare (H5P) (WP2-P2-Learnstem_ Storms And Temperatures Ph-H5P_RO.Docx),

° Experiment



1.3.2 Continut

Learn STEM
Innovative Model of learning STEM
in secondary schools

Modelul pedagogic LearnSTEM

Modulul 3: FURTUNILE SI TEMPERATURILE

Co-funded by
the European Union

Scopul modulului/unitatii de
invatare

Obiectiv: Elevii vor fi capabili:
1. Sa explice diferenta dintre clima si vreme.
2. Sa explice factorii care determina clima.

3. Sa explice modul in care unii dintre acesti factori actioneaza impreuna
pentru a determina climatele regionale.

4. Sa explice tipurile de furtuni

Durata

80 min.

Obiectivele invatarii

Elevii vor fi capabili:

® sa explice ce reprezinta un pericol meteorologic;
e sa descrie caracteristicile furtunilor, inundatiilor si secetelor;
e sa descrie diferite tipuri de furtuni, inclusiv viscole, furtuni
tropicale, uragane, furtuni cu tunete si tornade;
e sa descrie rolul prognozelor meteorologice 1n prezicerea
pericolelor meteorologice;
® sa numeasca modalitatile prin care oamenii se pot pregati si
proteja impotriva pericolelor meteorologice, inclusiv ziduri de
protectie impotriva inundatiilor, diguri, panouri pentru ferestre,
paratrasnete si baraje.
Resurse si materiale utilizate e Material video didactic (WP2-P2-Learnstem-Learning Resource-
. . . Storms And Temperatures),
(fisd de lucru, diagrame, fise,
videoclip didactic, fragment ® PPT (WP2-P2-Learnstem-Learning Resource- Storms And
din  carti/manuale,  harti Temperatures),
mentale etc.) ® Resurse suplimentare (WP2-P2-Learnstem_Text_ Storms And
Temperatures Ph-ADDITIONAL RESOURCHES_RO.Docx),
® Evaluare (H5P) (WP2-P2-Learnstem_ Storms And Temperatures
Ph-H5P_RO.Docx),
® Experiment (similar cu videoclipul prezentat mai sus)

Procedura

1.(20 MIN.) PREZENTARE PPT

Furtunile si temperaturile

Introduceti colocatiile legate de vreme

1. Seceta - sunt afectate multe parti ale lumii, de exemplu India, Africa.
2. Inundatiile - sunt afectate multe parti ale lumii, cum ar fi Europa,
America Latina, Bangladesh.

3. Furtunile de zdpadéa/ viscolul, de exemplu Canada, Europa de Nord si
Rusia, Japonia, etc.

4. Tornade, de exemplu, in SUA sau Canada

1. Furtuna si clima
2. Care sunt cauzele vremii?
3. Definirea climei (Principalele tipuri de clima)

4. Ce este furtuna si care sunt tipurile de furtuna?

-10-
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5. Uraganul
6. Tornadele
7. Inundatiile

2.(10 MIN.) VIZIONATI UN VIDEOCLIP IN SALA DE CLASA:

Faceti un brainstorming cu elevii cu privire la unele dintre efectele
schimbarilor climatice.
https://emtv.com.pg/wp-content/uploads/2016/06/IPCC-Empathetic-
onPacific-Threat-media.jpg
http://asiafoundation.org/wpcontent/uploads/2016/04/BangladeshKhul
na.jpg

3. (40 MIN.) EXPERIMENT STIINTIFIC (EXPERIMENT STIINTIFIC DESPRE
FURTUNA)
Materiale necesare:
Recipient dreptunghiular transparent
Apa la temperatura camerei
Tava pentru cuburi de gheata
Colorant alimentar rosu si albastru
Cum sa faci o simulare de furtuna
1. Faceti niste cuburi de gheata albastre.
2. Umpleti un recipient dreptunghiular transparent cu apa la
temperatura camerei.
3. Asezati cuburile de gheata albastre si colorantul alimentar rosu
in apa.
4. Apa albastra si cea rosie vor intra in contact si vor crea un front
rece in care se formeaza furtuni.

Pasul 1: Faceti niste cuburi de gheata albastre

Va trebui sa facem niste cuburi de gheata pentru acest experiment, asa
cd este o idee buna sa facem acest pas din timp pentru a da ghetii
suficient timp sa se formeze.

Umpleti o tavita pentru cuburi de gheata cu apa si apoi puneti cate o
picatura de colorant alimentar albastru in fiecare locas din aceasta.
Avem nevoie de aproximativ 5 cuburi de gheata albastre, asa ca puneti
colorant in 5 locasuri din tavda daca nu vreti sa irositi colorantul
alimentar. Folositi apoi o lingura pentru a amesteca colorantul alimentar
in tava si bagati tava in congelator.

Pasul 2: Umpleti un recipient dreptunghiular transparent cu apa

Cand cuburile de gheata albastre sunt inghetate, sunteti gata sa treceti
la urmatoarea etapa, umpland un recipient dreptunghiular transparent
cu apa la temperatura camerei.

De exemplu, in cazul acesta am folosit o caserola din sticla transparenta,
dar puteti folosi si un vas mare de plastic.

Important este ca recipientul sa fie transparent si dreptunghiular, astfel
Tncat sa puteti observa experimentul stiintific de furtuna in actiune!
Acum turnati suficientd apa la temperatura camerei in recipient pentru
a-l umple cu aproximativ 3/4 pana sus.

Apa trebuie sa fie la temperatura camerei pentru ca experimentul sa
functioneze corect. Daca este prea fierbinte sau prea rece, experimentul
nostru cu furtuna va esua!

Pasul 3: Puneti cuburile de gheata albastre si colorantul alimentar rosu

-11-
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Acum, asezati usor 4 sau 5 cuburi de gheata albastre in apa, pe o parte a
recipientului.
Tn acelasi timp, aruncati cateva picaturi de colorant alimentar rosu in
apa pe partea opusa a recipientului.
Ar putea fi util ca o a doua persoana sa va ajute cu aceastd parte pentru
a facilita introducerea cuburilor de gheata si a colorantului rosu in
acelasi timp.
Pasul 4: Apa albastra si rosie se intalnesc si creeaza un front rece unde
se pot forma furtuni
Priveste si bucura-te de primele etape ale unui front rece care incepe sa
se formeze in apa. In primul rand, vei vedea cum apa albastra se topeste
de pe cuburile de gheata si se scufunda, in timp ce se raspandeste spre
apa rosie de pe cealalta parte. Apoi, apa albastra si cea rosie se vor
intalni in centrul recipientului. Apa albastrda, mai rece, este mai densa
decat apa rosie, mai calda, asa ca apa albastra va ramane pe fundul
recipientului, Tn timp ce apa rosie va fi fortata sa se deplaseze spre
partea superioara a apei!
Acest experiment stiintific de furtunda este o excelenta simulare a
modului in care fronturile reci si furtunile functioneaza in universul
minunat al vremii!
Apa albastra reprezinta aerul rece si dens din spatele unui front rece
care forteaza aerul mai cald si mai putin dens din fata frontului rece sa
se ridice.
Pe masura ce aerul cald si umed se ridica pe cer de-a lungul unui front
rece, se raceste si se condenseaza in nori si, in cele din urma, se poate
transforma in furtuni!
Experimentul de stiinta cu furtuna | Experimente de stiinta
meteorologice
Materiale necesare pentru a va crea propriul experiment stiintific cu
furtuni:
Recipient dreptunghiular transparent
Apa la temperatura camerei
Tava pentru cuburi de gheata
Colorant alimentar rosu si albastru
Acest experiment de stiinte meteorologice este un mod foarte distractiv
prin care puteti observa ce se intampla de fapt atunci cand un front rece
impinge aerul cald Tn fata sa pe cer pentru a forma furtuni!
Stiinta din spatele modului in care se formeaza furtunile:
Acest experiment stiintific privind furtunile este o simulare excelenta a
modului in care fronturile reci si furtunile functioneaza in minunata lume
a meteorologiei!
Apa albastra reprezinta aerul rece si dens din spatele unui front rece
care forteaza aerul mai cald si mai putin dens din fata frontului rece sa
se ridice.
Pe masura ce aerul cald si umed se ridica pe cer de-a lungul unui front
rece, se raceste si se condenseaza in nori si, in cele din urma, se poate
transforma Tn furtuni!
a4 EVALUAREA (H5P) (10 MIN)

Metode de invatare prelegere, discutie, brainstorming, cercetare, lucru in echipa
(prelegere, discutii, cercetare,

-12-
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lucru in echipa etc.)

Metoda de evaluare H5P

Referinte (dacd este necesar) | Experimentul de stiinta cu furtuna | Experimente de stiinta
meteorologice: https://www.youtube.com/watch?v=X2h523mCeQU
Experimentul cu tornade | | Experimente de stiintd meteorologice
https://www.youtube.com/watch?v=F7nMV6JUsRA

Ochiul unui uragan https://www.youtube.com/watch?v=F7MQIgFxRFI
https://playingwithrain.com/thunderstorm-science-experiment/

Cum se face o: TORNADA INTR-O STICLA
https://www.youtube.com/watch?v=j-denwzjib0

13-
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1.4 Unitatea de invatare 4- Anotimpurile si simulatorul ecliptic

1.4.1 Context

Oferiti un scurt rezumat al subiectului sau conceptului care va fi abordat in cadrul lectiei. Includeti
importanta si relevanta acestuia pentru curriculum si de ce este important ca elevii sa-l invete..

Un anotimp este o perioada a anului care se distinge prin conditii climatice specifice. Cele patru anotimpuri -
primavara, vara, toamna si iarna - se succed cu regularitate. Fiecare dintre ele are propriile tipare de lumina,
temperatura si vreme care se repeta an de an.

Anotimpurile apar deoarece Pamantul este inclinat pe axa sa in raport cu planul orbital, discul invizibil si plat pe
care majoritatea obiectelor din sistemul solar orbiteaza in jurul Soarelui. Axa Pamantului este o linie invizibila
care trece prin centrul sau, de la un pol la altul. Pamantul se roteste in jurul axei sale.

Pamantul are anotimpuri din cauza inclinarii axei sale, care este o linie ce trece prin polul sud si polul nord. Axa
Pamantului se inclina spre si dinspre razele Soarelui in timp ce se deplaseaza in cerc in jurul Soarelui. Cele 4
anotimpuri provin din inclinarea Pamantului.

Acest plan de lectie include obiectivele, premisele si excluderile lectiei care i invata pe elevi cum sa identifice
anotimpurile drept un exemplu de tipare Tn natura, sa explice cauza anotimpurilor si sa descrie modul in care
acestea difera unele de altele.

CONTINUTUL LECTIEI
e Material video didactic (WP2-P2-Learnstem-Learning Resource_ Seasons and Ecliptic Simulator),
® PPT(WP2-P2-Learnstem-Learning Resource- Seasons and Ecliptic Simulator),

® Resurse suplimentare (WP2-P2-Learnstem_Text_ Seasons and Ecliptic Simulator _ADDITIONAL
RESOURCHES_RO.Docx),

e Evaluare (H5P) (WP2-P2-Learnstem_Text_ Seasons and Ecliptic Simulator),
e Experimentul si simulatorul ecliptic
1.4.2 Continut

Modelul pedagogic LearnSTEM

Modulul 4: Anotimpurile si simulatorul ecliptic

. s Elevii vor intelege:
ASCOPUI modulului/unitétii de J Modul Tn care curbura Pamantului produce diferente
invatare latitudinale in ceea ce priveste insolatia.
o Modul in care inclinarea axei Pamantului produce schimbarea
anotimpurilor.
o De ce emisfera sudica si cea nordica se confrunta cu anotimpuri
opuse.
o Modul in care modificarile unghiului de finclinare axiala
influenteaza temperaturile anotimpurilor.
o Cum se face cd axa Pamantului nu Tsi schimba pozitia in timpul
unei revolutii orbitale.
o Modul in care circuitul anual al Pamantului produce schimbadrile
sezoniere observate.
Durata 80 min.

-14-
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Obiectivele invatarii La finalizarea cu succes a acestui modul/unitate de invatare (Uf), elevii
vor fi capabili:

1.5a explice de ce se produc eclipsele de soare si de luna

2.53 explice de ce Pamantul are anotimpuri

3.S3 deseneze si sa prelucreze machete ale eclipselor de soare si de luna
4.58 deseneze un model al locatiei Pamantului in timpul diferitelor
anotimpuri

Resurse si materiale utilizate e Material video didactic (WP2-P2-Learnstem-Learning Resource_

(fis de lucru, diagrame, fise, Seasons and Ecliptic Simulator),
viaeoclip didactic fragme:nt e PPT (WP2-P2-Learnstem-Learning Resource- Seasons and

. o .. . Ecliptic Simulator),
din carti/manuale, harti ° Reszrse suplimentare (WP2-P2-Learnstem_Text_ Seasons and
mentale etc.) Ecliptic Simulator _ADDITIONAL RESOURCHES_RO. Docx),
e Evaluare (H5P) (WP2-P2-Learnstem_Text_ Seasons and Ecliptic
Simulator),
® Experiment (similar cu videoclipul prezentat mai sus)

Etapele instruirii pe care trebuie sd le urmeze elevii:
Procedura 1 . PREZENTAREA POWERPOINT S| DEZBATEREA (30 MIN)
1. Definitia anotimpului
2. De ce avem anotimpuri?
3. Inclinarea

4. Solstitiul de vara

5. Echinoctiul de toamna
6. Solstitiul de iarna

7. Echinoctiul de primavara

8. In concluzie

9. Sarcina pentru elevi (,,Aplicatie web sezoniera")

10. Sarcina pentru elevi (intrebari HP5)

11. Modelarea anotimpurilor (concepeti-vda propriul model al
anotimpurilor)

2  APLICATIE VIDEO WEB ( 10 MIN)
https://astro.unl.edu/naap/motion1/animations/seasons_ecliptic.h
tml

Tipul Aplicatie Web

Descriere Proiectului Nebraska Astronomy Applet ofera
laboratoare virtuale de astronomie pentru studentii care urmeaza sa se
initieze in astronomie. Fiecare laborator cuprinde materiale de baza si
unul sau mai multe simulatoare pe care studentii le utilizeaza pe masura
ce parcurg un ghid al utilizatorului.
https://astro.unl.edu/naap/motionl/animations/seasons ecliptic.html
Aceasta simulare face parte dintr-un laborator mai amplu care acopera
coordonatele terestre si sistemul de coordonate ecuatoriale ceresti,
ceea ce permite utilizatorilor sa exploreze miscarea Soarelui si modul in
care aceasta este legata de anotimpuri.

De asemenea, puteti descarca fisierul SWF si il puteti deschide cu un
player flash

3. EXPERIMENTUL ELEVILOR ( 30 MIN)

Materiale

- O sursa de lumina (de preferinta un bec, dar poate fi folosita si o
lanterna)

- Glob

- Fotografii ale unor constelatii de sezon (de exemplu, Orion)

-15-
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- Harti stelare

1. Asezati becul in mijlocul camerei. Asezati globul pe podea.
Cereti elevilor sa reprezinte diverse constelatii (poate zodiacul)
situate Tn ordine n jurul salii.

2. Cereti elevilor sa-si imagineze cd se afla pe globul pamantesc cu
fata spre soare. Explicati-le ca acest lucru este ceea ce vad in
timpul zilei.

3. Discutati ideea faptului ca nu se pot vedea constelatiile
spatele soarelui".

4. Cereti elevilor sa se deplaseze apoi pe partea "de noapte" a
globului. Cereti-le sa se uite la "cer" si sa explice ce pot vedea,
de exemplu, cereti-le sa enumere constelatiile pe care le pot
vedea.

5. 1n continuare, treceti elevii prin anotimpuri, notand de fiecare
data ce constelatii pot vedea noaptea. Rugati elevii sa noteze
anumite constelatii pe care le pot "vedea" in fiecare anotimp.

6. Cereti elevilor sa compare aceste constelatii cu cele pe care le-
au putut vedea in noptile de observare, notand Tn mod expres
cand au putut vedea constelatiile.

na

n

Sarcina elevului #1
e Folositi o lanterna si o bila pe bat pentru a reprezenta Soarele
si, respectiv, Pamantul. (Pentru aceasta demonstratie,
mentineti batul pe verticala).
o Cum variaza distributia luminii solare primite intre
Ecuator si poli? (Puteti explica de ce la Ecuator este
mai cald decat la poli?)
Sarcina elevului #2
e Folositi o lanterna si o bila pe bat pentru a reprezenta Soarele
si, respectiv, Pamantul. (Pentru aceasta demonstratie, inclinati
batul).

o Ce efect are inclinarea batului (axa Pamantului) asupra
distributiei radiatiei solare primite (insolatia)?

o Folositi macheta pentru a arata pozitille relative ale
Pamantului si ale Soarelui pentru perioada de iarna si de
vara.

o Ce se intampla atunci cand rotesti Pamantul pe axa sa? Ce
demonstrati?

Sarcina elevului #3
e Folositi o lanterna si o bila pe bat pentru a reprezenta Soarele
si, respectiv, Pamantul. (Pentru aceasta demonstratie, Tnclinati
batul).
o Demonstrati orbita anuald a Pamantului in jurul
Soarelui si utilizati macheta pentru a explica:

=  De ce poate fiiarna in S.U.A. cand in Australia este vara;

= Pozitiile diferite ale Pamantului si Soarelui pentru fiecare
anotimp in SUA.

= Ce se intdmpla cu temperaturile sezoniere in diferite locatii
daca unghiul de inclinare creste sau scade?

e 4. EVALUAREA (H5P) (10 MIN)

Metode de invatare prelegere, discutie, brainstorming, cercetare, lucru in echipa

(prelegere, discutii, cercetare,
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lucru in echipa etc.)

Metoda de evaluare H5P

Referinte (dacd este necesar) | https://www.youtube.com/watch?v=5LOju jd304
https://www.youtube.com/watch?v=L7i7N-je-aM&t=33s
https://www.youtube.com/watch?v=fgYIxbUtZ98
https://education.nationalgeographic.org/resource/season/
https://www.britannica.com/science/season
https://spaceplace.nasa.gov/seasons/en/
https://www.livescience.com/25202-seasons.html
https://www.timeanddate.com/astronomy/seasons-causes.html|
https://education.nationalgeographic.org/resource/season/
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1 Lernressourcen

1.1 Modul 1 - Entwurf eines windbestandigen Wolkenkratzers

1.1.1  Hintergrund

Skyscraper, ein sehr hohes, mehrstockiges Gebdaude. Der Name wurde erstmals in den 1880er Jahren
verwendet, kurz nachdem in den Vereinigten Staaten die ersten Wolkenkratzer gebaut worden waren.
Wetterbedingungen wie die Windgeschwindigkeit kénnen je nach Bauart und Konstruktion dramatische
Auswirkungen auf die Gebdude haben.

Wolkenkratzer sind fir die Ewigkeit gebaut, und daher stellt sich die Frage, welcher Windgeschwindigkeit
Wolkenkratzer standhalten kénnen. Sie sind grundsatzlich so konzipiert, dass sie sehr harten Bedingungen und
hohen Windgeschwindigkeiten standhalten. Der Wolkenkratzer wurde so konstruiert, dass er extremen
Bedingungen standhalt und einer Windstarke von bis zu 100 bis 170 Meilen pro Stunde standhélt. Beim Bau
eines Wolkenkratzers werden die ortlichen Vorschriften beriicksichtigt, um sicherzustellen, dass das Bauwerk
den ortlichen Gegebenheiten des jeweiligen Gebiets entspricht.

Diese Lektion ist Teil der Klimaaktion in LearnSTEM. In dieser Lektion lernen die Lernenden die Merkmale und
die Geschichte der Wolkenkratzer kennen und erfahren, wie sie der Kraft des Windes standhalten kénnen.
Diese Lektion beinhaltet die Ziele, Voraussetzungen und Ausschlisse der Lektion, in der die Schiiler*innen
lernen, wie man Wolkenkratzer identifiziert und welchen Zweck die Form des Gebaudes in Bezug auf den
Windwiderstand erfillt. Sie fihren ein Experiment durch und bauen ihren eigenen Wolkenkratzer, der dem
Wind widerstehen kann.

Die Lektion wird mit einem H5P-Quiz abgeschlossen, in dem das erworbene Wissen getestet wird und das den
Schuler*innen die Moglichkeit gibt, ihre Fortschritte zu bewerten und mogliche Wissenslicken zu erkennen.

Vor Beginn der praktischen Ubung sehen sich die Schiiler*innen ein Video an, in dem gezeigt wird, wie
Wolkenkratzer der Kraft des Windes standhalten kénnen.

Um das erworbene Wissen zu festigen, wird die Lehrkraft den Schiler*innen zusatzliche Videos von der
YouTube-Plattform vorflhren, die ihr Verstandnis und ihr Bewusstsein fir das Thema verbessern sollen.

Diese interdisziplindre und interaktive Lektion soll die Schiiler*innen inspirieren und ihnen den Zweck der
Gebaudeform in Bezug auf den Windwiderstand naher bringen. Welche Faktoren beeinflussen das Design eines
Wolkenkratzers, um dem Wind zu widerstehen?

Nach dieser Lektion sollten die Schiiler*innen in der Lage sein:

e verschiedene bautechnische Prinzipien im Zusammenhang mit Hochhdusern zu identifizieren
e Designprinzipien mit berihmten Wolkenkratzern vergleichen
e  Wie wird das Fundament eines Wolkenkratzers windfest gemacht?

INHALT DER LEKTION

1. Didaktisches Video (WP2-P2-Lernsystem-Lernressource- Entwurf eines Wolkenkratzers, der dem Wind
widersteht)

2. PPT (WP2-P2-Learnstem-Learning Resource- Design A Skyscraper Resisting The Wind),

3. Zusatzliche Ressourcen (WP2-P2-Learnstem_Text_The Design A Skyscraper Resisting The Wind), zusatzliche
Videos von der YouTube-Plattform

4. Assessment (H5P) (WP2-P2-Learnstem_Text_ Design A Skyscraper Resisting The Wind L-H5P_DE.Docx),
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1.1.2 Inhalt

LearnSTEM

Modul 1: Entwurf eines Wolkenkratzers, der dem Wind widersteht

Das Ziel dieses Moduls ist es, :

1 In dieser Lektion untersuchen die Schuler*innen Bilder von Gebauden, um
die einzigartigen Merkmale von Wolkenkratzern zu verstehen, die Elemente
der Hochhauskonstruktion zu bewerten und zu tberlegen, wie Wolkenkratzer
die stadtische Umgebung und die Skyline pragen.

2. Sie lernen den Zweck der Gebaudeform in Bezug auf den Windwiderstand
kennen. Welche Faktoren beeinflussen den Entwurf eines Wolkenkratzers,
um dem Wind zu widerstehen?

Ziel des Moduls/der
Lerneinheit

Dauer 80 min.

1. Die Schiler*innen werden

- Wolkenkratzer kennenlernen;

- Fakten und Zahlen tber die hochsten Gebaude der Welt entdecken;

die Hohe der 10 hochsten Gebaude der Welt grafisch darstellen.

2. die Schiiler*innen werden:

- die Merkmale von Wolkenkratzern identifizieren

- Bilder auswerten, um Wolkenkratzer von anderen Strukturen zu
unterscheiden

3. die Schiler*innen lernen:

- Wie wird das Fundament eines Wolkenkratzers gegen Wind ausgelegt?

1. Didaktisches Video (WP2-P2-Lernsystem-Lernressource- Entwurf eines
Wolkenkratzers, der dem Wind widersteht

2. PPT (WP2-P2-Learnstem-Learning Resource- Design A Skyscraper Resisting
(Arbeitsblatt, Diagramme, The Wind),

Handouts, didaktisches Video, 3. Zusatzliche Ressourcen (WP2-P2-Learnstem_Text_Der Entwurf eines
Wolkenkratzers, der dem Wind widersteht),

Lernziele

Erforderliche Ressourcen und
Materialien

Auszlge aus
Biich & /Handbiich Mind 4. Assessment (H5P) (WP2-P2-Learnstem_Text_ Design A Skyscraper
uchern/Handbuchern, n Resisting The Wind L-H5P_DE.Docx),
Maps usw.) 5. Experiment
Unterrichtsschritte, denen die Lernenden folgen miissen:
Verfahren

1. PRASENTATION UND DISKUSSION (10 MIN)

1. die Definition eines Wolkenkratzers

2. der Ursprung des Wolkenkratzers

3. prominentes Beispiel eines Wolkenkratzers
4. die Merkmale eines Wolkenkratzers

5. der Wolkenkratzer und der Wind

2. ERWEITERUNGSAKTIVITAT (10 MIN)

Ermutigen Sie die Schiler*innen, diese Fragen zu diskutieren und/oder zu
erortern:

Wie hoch dirfen oder sollen Biirogebdaude oder Wohnhauser sein? Welchen
Zweck erfiillen Wolkenkratzer? Brauchen wir sie noch? Was sind die Vor- und
Nachteile von sehr hohen Gebduden? Erforschen Sie Fakten und Zahlen tber
die hochsten Gebdude der Welt; die Hohe der 10 hochsten Gebdude der
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Welt grafisch darstellen.

3. ANZEIGE DES VIDEOS ( 10 MIN)
https://www.youtube.com/watch?v=tHMPR7flpf4
Wie hohe Gebaude den Wind zahmen

4. EXPERIMENTIEREN UND DISKUTIEREN (40 MIN)

Seien Sie ein Architekt und konstruieren Sie Ihren eigenen Wolkenkratzer,
der allen moglichen Bedingungen standhalt: Die Schiler*innen bauen ihre
eigenen Zeitungstirme in einem Wettbewerb um die Hohe und missen
dabei auch noch einer simulierten "Hurrikan"-Windstarke standhalten.

Materialien

Schere

Zeichenpapier

Lineal

Papier und Bleistift fir die Entwurfsplanung

Verfahren

In Einzel- oder Paararbeit treten die Schuler*innen gegeneinander an, um
freistehende, tragfahige Tirme zu entwerfen, zu bauen, zu testen und neu zu
gestalten.

Die Herausforderung besteht darin, den hochsten Turm zu bauen und dabei
die Konstruktionskriterien zu erfillen und moglichst wenig Material zu
verbrauchen - und das alles innerhalb eines Zeitlimits. Die Schiler*innen
experimentieren mit verschiedenen geometrischen Formen, die in
Konstruktionen verwendet werden, und stellen fest, wie sich
Konstruktionsentscheidungen auf die Hohe und Festigkeit von Strukturen
auswirken, und machen sich mit den Konzepten von Strukturelementen und
Modellierung vertraut.

Nach dieser Ubung sollten die Schiiler*innen in der Lage sein:

Modelle fiir freistehende, tragende Tirme zu beschreiben und zu entwerfen.
Effektive geometrische Formen, die bei der Konstruktion von Tirmen
verwendet werden, zu identifizieren.

Kann dieser Wolkenkratzer dem Wind und Regen eines Taifuns standhalten?
Schiiller*innen experimentieren mit einem Gebdudemodell des beriihmten
Taipeh 101, um die Sicherheit in der Monsunzeit zu testen und zu verbessern.

-_—
] .\ i
1. Stellen Sie lhren Wolkenkratzer auf die Probe, um zu sehen, ob er
intakt bleibt.
Wind: Richten Sie einen Fon oder Ventilator auf Ihren
Wolkenkratzer.
Erdbeben: Schitteln Sie den Tisch, auf dem |hr Gebdude steht,
leicht.

Gewicht: Bringe Gewichte an der Spitze deines Wolkenkratzers an.
2. Machen Sie ein Brainstorming tGber Maoglichkeiten zur Verbesserung
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lhres Wolkenkratzers. Was funktioniert? Was funktioniert nicht?
Welche Anderungen sind erforderlich? Baut ihn wieder auf und
testet ihn erneut, um zu sehen, ob er besser geworden ist!

5. BEWERTUNG (H5P) (10 MIN)

Methoden zur Vermittlung
von Inhalten (Vorlesung,
Diskussionen, Forschung,
Gruppenarbeit usw.)

e die darstellenden Methoden: Vortrag;
e programmiertes Lernen: per Computer, E-Lehrbuch;
e Praktisches Lernen: Ubungen zum Thema;

o Einzelaktivitat, Aktivitat in Paaren und kollektive Aktivitat.

Bewertungsmethode

e H5P-Quiz

e Bewertung auf der Grundlage von Leistungen und praktischen
Ergebnissen

e Kontinuierliche Bewertung durch Beobachtung

Referenzen (falls erforderlich)
(bitte APA-Stil verwenden)

https://www.builderspace.com/the-skyscraper-construction-process-
explained

Wie Wolkenkratzer funktionieren -
http://science.howstuffworks.com/skyscraper4.htm

Wie hoch kdnnen Wolkenkratzer sein? - http://www.wisegeek.com/how-tall-
can-skyscrapers-be.htm

https://www.youtube.com/watch?v=tHMPR7flpf4

Wie Wolkenkratzer funktionieren -
http://science.howstuffworks.com/skyscraper4.htm

Wie hoch kdnnen Wolkenkratzer sein? - http://www.wisegeek.com/how-tall-
can-skyscrapers-be.htm



https://www.builderspace.com/the-skyscraper-construction-process-explained
https://www.builderspace.com/the-skyscraper-construction-process-explained
http://science.howstuffworks.com/skyscraper4.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
https://www.youtube.com/watch?v=tHMPR7flpf4
http://science.howstuffworks.com/skyscraper4.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
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1.2 Lerneinheit 2- Smog und Temperaturinversionen

1.2.1 Hintergrund

Smog ist definiert als weit verbreitete Luftverschmutzung, die die Sicht beeintrdchtigt. Der Begriff "Smog" ist
eine Kombination aus zwei Wortern: "Rauch" und "Nebel", die sein Aussehen beschreiben sollen. Urspriinglich
war das, was heute als schwefelhaltiger Smog bezeichnet wird, vor allem in Industriegebieten verbreitet, da er
durch Schwefeloxide entsteht, die bei der Verbrennung fossiler Brennstoffe wie Kohle freigesetzt werden.
Heute ist der photochemische Smog, der auch als bodennahes Ozon oder Sommersmog bezeichnet wird, viel
haufiger. Er tritt vor allem in stadtischen Gebieten auf, da die flr seine Entstehung notwendigen Stickoxide aus
Autoabgasen stammen. In der Regel gilt: Je hoher die Hohe, desto niedriger die Lufttemperatur.

Die Temperaturinversion ist ein meteorologisches Phanomen, das entsteht, wenn kiihle Luft am Boden unter
einer warmen Luftschicht eingeschlossen wird. Temperaturinversionen treten hdufiger im Winter auf der
Nordhalbkugel auf, da hoher Luftdruck, klarer Himmel und lange Nachte dafiir sorgen, dass die Warme leicht
vom Boden abgefiihrt werden kann. Dies fiihrt zu einem Phanomen, das als Wintersmog bezeichnet wird und
durch die Verbrennung von Holz und Kohle in den Haushalten noch verschlimmert wird.

Diese Lektion ist Teil der Klimaaktion in LearnSTEM. In dieser Lektion lernen die Lernenden eine der
Auswirkungen der Umweltverschmutzung kennen: Smog und Temperaturinversion. Dieser Unterrichtsplan
enthilt die Ziele, Voraussetzungen und Ausnahmen der Lektion, in der die Schiler*innen Smog und
Temperaturinversion lernen und mit ihren Freunden diskutieren.

Nach dieser Lektion werden die Schiiler*innen

o die Begriffe Temperaturinversion, Temperaturschwankung, tageszeitliche Temperaturschwankung,
jahrliche Temperaturschwankung erlautern;

e den Zusammenhang zwischen der Hohe Uber dem Meeresspiegel und der Temperatur beschreiben;

e  beschreiben, wie die Inversion zur Entstehung von Phdnomenen wie Nebel und Smog beitragt.

INHALT DER LEKTION

e Didaktisches Video (WP2-P2-Lernsystem-Lernmittel-Smog und Temperatur inversionen)

e PPT (WP2-P2-Learnstem-Learning Resource- Smog und Temperatur inversionen),

e  Zusatzliche Ressourcen (WP2-P2-Learnstem_ Smog And Temperature inversions), zusatzliche
Videos auf der YouTube-Plattform

e Assessment (H5P) (WP2-P2-Learnstem_ Smog And Temperature inversions),

e Experiment

1.2.2 Inhalt

LearnSTEM

Modul 1: Smog und Temperaturinversionen

Ziel dieses Moduls ist es, die Bedeutung der Luft fir die menschliche
Gesundheit aufzuzeigen, indem ihre Eigenschaften und die wichtigsten
gefahrlichen Schadstoffe definiert werden.

Ziel des Moduls/der
Lerneinheit

Ziel 1: Beobachtung der Entstehung von Temperaturinversionen und des
Einflusses von Inversionen auf die Luftverschmutzung.

-5-
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Ziel 2: Erorterung der gesundheitlichen Auswirkungen von Luftschadstoffen
und des Clean Air Act als Instrument zur Verringerung der
Luftverschmutzung in der Welt.

Ziel 3: Den Schiler*innen MaBnahmen vorstellen, die sie und/oder andere
Mitglieder unserer Gemeinschaft ergreifen kénnen, um die
Luftverschmutzung zu verringern.

Dauer 80 Min.

Nach erfolgreichem Abschluss dieses Moduls/der Lerneinheit (LU) sind die
Schiler*innen in der Lage:
1. die Griinde fur die Unterschiede in der Lufttemperatur in den
verschiedenen Teilen der Welt zu kennen.
2. Nach Abschluss der Demonstrationslektion sollten die Schiiler*innen in
der Lage sein:
® Zu beschreiben, wie eine Temperaturinversion entsteht
e zwei Hauptquellen von Luftschadstoffen, die in einer
Temperaturinversion eingeschlossen werden kénnen zu nennen
® zu verstehen, wie die Aktivitaten der Menschen mit natirlichen
Ereignissen in Bezug auf die Luft in unserer Umwelt interagieren

Lernziele

e Informationen aus dem Demonstrationsmodell einer
Temperaturinversion auf ein solches Ereignis in der realen Welt
unter Verwendung der Schllsselworter: Schadstoff,

Luftverschmutzung, Temperaturinversion und Smog anzuwenden.

3. Die Schiler*innen mit den allgemeinen Themen rund um die Luft
vertraut machen - das Phdanomen der Ausbreitung, das Phianomen der
Atmung und die Bedeutung dieser Phanomene fiir den Menschen,

- Schiler*innen mit den Grundlagen des Problems der Luftverschmutzung
und der Haufigkeit ihres Auftretens, auch in landlichen Gebieten, vertraut
zu machen,

- Schiler*innen mit den Ursachen der schlechten Luftqualitdt und der
Schadlichkeit der Verbrennung von Kohle und Holz vertraut zu machen.

e Didaktisches Video (WP2-P2-Learnstem-Learning Resource- Smog

Erforderliche Ressourcen und : .
und Temperatur Inversionen)

Materialien ® PPT (WP2-P2-Learnstem-Learning Resource- Smog und
(Arbeitsblatt, Diagramme, Temperatur Inversionen),
Handouts. didaktisches Video ® Zusétzliche Ressourcen (WP2-P2-Learnstem_ Smog und
Auszii ’ ’ Temperatur inversionen),
uszuge aus e Bewertung (H5P) (WP2-P2-Learnstem_ Smog und Temperatur
Blichern/Handbtichern, Mind ; -ung - & P
Inversionen),
Maps usw.) e Experiment (3hnlich wie das oben gezeigte Video)
Anleitungsschritte, die die Schiiler*innen befolgen miissen:
Verfahren

1. PRASENTATION UND DISKUSSION (20 min.)

Was sind Rauch und Temperaturumkehrungen "Smog und Temperatur"?

1. Kriterien fiir den Erfolg

- die Begriffe Temperaturinversion, Temperaturschwankung, tageszeitliche
Temperaturschwankung, jahrliche Temperaturschwankung erlautern;

- Beschreiben Sie den Zusammenhang zwischen der Hohe Uber dem
Meeresspiegel und der Temperatur;

- beschreiben, wie die Inversion zur Entstehung von Phanomenen wie
Nebel und Smog beitragt.

1.Smog
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. wie entsteht Smog? Hauptursachen fiir Smog

. Auswirkungen von Smog auf Gesundheit und Umwelt
. der Londoner Smog

. Temperaturinversion.

. Ursachen der Temperaturinversion

. wie verscharfen Temperaturinversionen den Smog?

. die Auswirkungen der Temperaturinversion

00N UL b WN

2. DAS VIDEO ANZEIGEN (10 min)

Video 1952 London "Great Smog" Temperaturinversion

Der GroBe Smog von London oder der GroRe Smog von 1952 war eine
schwere Luftverschmutzung, die London, England, im Dezember 1952
betraf.

https://www.youtube.com/watch?v=hmrjwAkMveE
https://www.youtube.com/watch?v={TrZZvnIHI8

3. WISSENSCHAFTLICHES EXPERIMENT (40 MIN.)

(die Temperaturinversion durch ein einfaches Experiment verstehen)
Identifizieren Sie die Quellen der Verschmutzung, die besonders zur
Kaltluftinversion (im Winter) beitragen konnen.

Materialien
- 4 identische kleine, durchsichtige Glasgefale (z. B.
Babykostglaser)
- Eiswasser
- Karteikarten, die groR genug sind, um die Offnungen der Glaser
abzudecken

- Rote Lebensmittelfarbe
- Flache Pfannen oder Backformen (fiir verschittete Flussigkeiten)
- sehr heiles Leitungswasser

} 7- - j

Verfahren

1. Um normale Bedingungen zu simulieren, stellen Sie beide Glaser in eine
flache Pfanne oder Auflaufform, um Verschiittetes aufzufangen.

2. Fullen Sie ein Glas mit heiBem Wasser und ein Glas mit Eiswasser (kein
Eis). Fullen Sie die Glaser bis zum Rand. Geben Sie einige Tropfen roter
Lebensmittelfarbe in das Glas mit dem heiRen Wasser, um Schadstoffe in
der Luft in Erdndhe darzustellen.

3. Legen Sie die Karteikarte oben auf das Glas mit dem kalten (klaren)
Wasser und drehen Sie das Glas schnell auf das Glas mit dem heilSen,
verschmutzten (roten) Wasser um. Achten Sie darauf, dass die Offnungen
der beiden Glaser genau aufeinander ausgerichtet sind und halten Sie die in
dieser Position, wahrend Sie die Karteikarte schnell, aber vorsichtig
herausziehen. Lassen Sie die Gldser stehen.

4. Umgekehrte Bedingungen: Wiederholen Sie das obige Verfahren, nur
dass Sie in diesem Fall die rote Lebensmittelfarbe in das Glas mit kaltem
Wasser geben. Legen Sie dann die Karteikarte oben auf das Glas mit dem
heien (klaren) Wasser und stiilpen Sie es lber das Glas mit dem kalten,
verschmutzten (roten) Wasser. Lassen Sie die Gladser stehen.

-7-
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5. Was passiert zundchst? Das heiBe (rote) und das kalte (klare) Wasser
vermischen sich sofort, wodurch ein Teil der roten Lebensmittelfarbe
(Verunreinigung) in das obere GefaR gelangt, das dadurch rot wird.
Gleichzeitig wird das Rot (die Verunreinigung) im unteren GefaR verdiinnt.
Diese Vermischung des warmeren, gefarbten Wassers zeigt, wie die warme
Luft in Erdndhe in die kaltere obere Atmosphare aufsteigen und die
Schadstoffe verteilen kann. Im zweiten Fall ist das kalte (rote) Wasser
gefangen und kann nicht nach oben entweichen. Das Glas mit dem heilRen
Wasser oben (klar) hat die schmutzige (rote) kalte Luft "gefangen", genauso
wie warme Luft eine Schicht kalter, verschmutzter Luft einschlieBen und
ungesunde Luftqualitatsbedingungen schaffen kann.

6. Jetzt identifizieren Sie die Verschmutzungsquellen, die besonders zur
Kaltluftinversion (im Winter) beitragen konnen.

3. BEWERTUNG (H5P) (10 MIN)

Methoden zur Vermittlung | Vortrag, Diskussion, Brainstorming, Recherche, Gruppenarbeit
von Inhalten (Vorlesung,
Diskussionen, Forschung,
Gruppenarbeit usw.)

Bewertungsmethode H5P

Referenzen (falls erforderlich) | https://www.youtube.com/watch?app=desktop&v=L7i7N-je-aM
(bitte APA-Stil verwenden) https://www.youtube.com/watch?v=T U3TXHBt-0
https://www.youtube.com/watch?v=a8Y6xX 0Szo
https://www.youtube.com/watch?v=Dk9VHHFUbgo
https://www.youtube.com/watch?app=desktop&v=L7i7N-je-aM
https://www.youtube.com/watch?v=T_U3TXHBt-0
https://www.youtube.com/watch?v=a8Y6xX_0Szo
https://www.youtube.com/watch?v=Dk9VHHFUbgo
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https://www.youtube.com/watch?v=a8Y6xX_OSzo
https://www.youtube.com/watch?v=Dk9VHHFUbqo
https://www.youtube.com/watch?app=desktop&v=L7i7N-je-aM
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https://www.youtube.com/watch?v=a8Y6xX_OSzo
https://www.youtube.com/watch?v=Dk9VHHFUbqo

@,y LearnSTEM

) . .. .
ia . O Innovatives Modell fur MINT-Unterricht —
% %r in Sekundarschulen the European Union

1.3 Lerneinheit 3 - STURME UND TEMPERATUREN
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1.3.1 Hintergrund

Der Klimawandel fihrt dazu, dass extreme Wetterereignisse wie Dirren, Hitzewellen und Stiirme in vielen
Regionen der Welt immer haufiger auftreten. Ein Sturm ist eine extreme Wetterlage mit sehr starkem Wind,
heftigem Regen und oft auch Blitz und Donner. Sturm, heftige atmospharische Stérung, gekennzeichnet durch
niedrigen Luftdruck, Bewdlkung, Niederschlag, starke Winde und mdoglicherweise Blitz und Donner.

Sturm ist ein allgemeiner Begriff, der im Volksmund fir eine Vielzahl von atmospharischen Stérungen
verwendet wird, die von gewdhnlichen Regenschauern und Schneestliirmen bis hin zu Gewittern, Wind und
windbedingten Storungen wie Orkanen, Tornados, tropischen Wirbelstiirmen und Sandstiirmen reichen.

Arten von Stirmen
1. Blizzards

2. Hagel

w

. Starker Regen

D

. Eisige Sturme

wu

. Lightning
6. Gewitterstirme
7. Wind

Diese Lektion ist Teil der Climate Action in LearnSTEM und beschéftigt sich mit Stirmen und ihren Arten. In
dieser Lektion erkldren die Lernenden den Unterschied zwischen Klima und Wetter und die Arten von Stirmen.
In dieser Lektion mit integrierten Fahigkeiten beschaftigen sich die Schiler*innen mit dem Thema
Klimawandel, insbesondere damit, wie dieser das Leben der Menschen beeinflusst. Sie treffen Vorhersagen,
sehen sich ein kurzes Video an und beantworten Fragen. Anschliefend lberlegen und diskutieren sie, wie sich
der Klimawandel auf ihren Wohnort ausgewirkt hat und wie er ihren Wohnort in Zukunft beeinflussen kdnnte.

INHALT DER LEKTION
e Didaktisches Video (WP2-P2-Learnstem-Learning Resource- Storms And Temperatures),
e PPT (WP2-P2-Learnstem-Learning Resource- Storms And Temperatures),
e  Zusatzliche Ressourcen (WP2-P2-Learnstem_Text_ Storms And Temperatures Ph-ADDITIONAL
RESOURCHES_EN.Docx),
e Bewertung (H5P) (WP2-P2-Learnstem_ Storms And Temperatures Ph-H5P_EN.Docx),

e Experiment

1.3.2 Inhalt
LearnSTEM

Modul 1: STURME UND TEMPERATUREN

Ziel des Moduls/der | Die Schiiler*innen kénnen:

Lerneinheit 1. den Unterschied zwischen Klima und Wetter erklaren.

2. die Faktoren, die das Klima bestimmen erklaren.

-9-
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3. erldutern, wie einige dieser Faktoren zusammenwirken, um das
regionale Klima zu bestimmen.

4. die Arten von Stirmen erklaren.

Dauer

80 min.

Lernziele

Die Schiler*innen sind in der Lage

® Zu erklaren, was eine Wettergefahr ist,

e die Merkmale von Stiirmen, Uberschwemmungen
Dirreperioden zu beschreiben,

e verschiedene Arten von Stiirmen wie Schneestiirme, tropische
Stiirme, Wirbelstiirme, Gewitter und Tornados zu beschreiben,

e die Rolle von Wettervorhersagen bei der Vorhersage von
Wettergefahren zu beschreiben,

® Moglichkeiten, wie sich die Menschen auf Wettergefahren
vorbereiten und sich dagegen schiitzen kénnen, z. B. durch
Hochwasserschutzmauern, Damme, Fensterbretter,
Blitzableiter und Damme zu erklaren.

und

Erforderliche
Ressourcen/Materialien

(Arbeitsblatt, Diagramme,
Handouts, didaktisches Video,
Auszlge aus
Bichern/Handbiichern, Mind
Maps usw.)

e Didaktisches Video (WP2-P2-Learnstem-Learning Resource-
Storms And Temperatures),

® PPT (WP2-P2-Learnstem-Learning Resource- Storms And

Temperatures),

® Zusatzliche Ressourcen (WP2-P2-Learnstem_Text_ Storms And
Temperatures Ph-ADDITIONAL RESOURCHES_EN.Docx),

e Bewertung (H5P)  (WP2-P2-Learnstem_
Temperatures Ph-H5P_EN.Docx),

Storms  And

® Experiment (dhnlich wie das oben gezeigte Video)

Verfahren

1.(20 MIN.) PPT-PRASENTATION
Stirme und Temperaturen

Einfiihrung von wetterbezogenen Kollokationen

1) die Diirre - viele Teile der Welt sind davon betroffen, z. B. Indien und
Afrika.

2) Uberschwemmungen - viele Teile der Welt sind davon betroffen, z. B.
Europa, Lateinamerika, Bangladesch.

3) Schneesturm/Blizzards, z. B. in Kanada, Nordeuropa und Russland,
Japan usw.

4) Tornados, z.B. in den USA oder Kanada

. Sturm und Klima

. Was verursacht das Wetter?

. Die Definition des Klimas (Die Haupttypen von Klimazonen)
. Was sind Stirme und Sturmarten?

. Hurrikan

. Wirbelstiirme

. Uberschwemmung

NoO b WwN R

2. (10 MIN.) VIDEO IM KLASSENZIMMER ANSEHEN:

Machen Sie mit den Schiler*innen ein Brainstorming Uber einige der
Auswirkungen des Klimawandels. https://emtv.com.pg/wp-
content/uploads/2016/06/IPCC-Empathetic-onPacific-Threat-media.jpg
http://asiafoundation.org/wpcontent/uploads/2016/04/BangladeshKhul
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3. (40 MIN.) WISSENSCHAFTLICHES EXPERIMENT
(GEWITTEREXPERIMENT)

Bendtigte Materialien:

Klarer, rechteckiger Behalter

Wasser bei Raumtemperatur

Eiswirfelbehalter

Rote und blaue Lebensmittelfarbe

Wie man eine Gewittersimulation erstellt

1. Machen Sie blaue Eiswirfel.

2. Fillen Sie ein klares, rechteckiges GefaR mit Wasser von
Zimmertemperatur.

3. Blaue Eiswiirfel und rote Lebensmittelfarbe in das Wasser
geben.

4. Das blaue und das rote Wasser treffen aufeinander und bilden
eine Kaltfront, aus der sich Gewitter bilden.

Schritt 1: Einige blaue Eiswiirfel herstellen

Flr dieses Experiment miissen einige Eiswirfel hergestellt werden. Es ist
also eine gute Idee, diesen Schritt im Voraus zu erledigen, damit das Eis
genligend Zeit hat, sich zu bilden.

Flllen Sie einen Eiswurfelbehalter mit Wasser und geben Sie dann einen
Tropfen blaue Lebensmittelfarbe in jeden Schlitz des Behilters.

Sie brauchen nur etwa 5 blaue Eiswiirfel, also geben Sie die Farbe in 5
Schlitze in der Schale.

Schritt 2: Fiillen Sie einen klaren, rechteckigen Behdlter mit Wasser
Wenn die blauen Eiswirfel gefroren sind, kénnen Sie zum nachsten
Schritt ibergehen, indem Sie ein klares, rechteckiges Gefall mit Wasser
bei Raumtemperatur fillen (Auflaufform aus Klarglas oder groRe
Tupperware-Schale aus Plastik). Wichtig ist, dass der Behalter
durchsichtig und rechteckig ist, damit man das wissenschaftliche
Gewitterexperiment in Aktion sehen kann!

GielRen Sie nun so viel Wasser bei Raumtemperatur in den Behélter, dass
er zu etwa 3/4 gefullt ist.

Damit das Experiment richtig funktioniert, muss das Wasser
Zimmertemperatur haben. Wenn es zu heiR oder zu kalt ist, wird das
Gewitterexperiment scheitern!

Schritt 3: Blaue Eiswiirfel und rote Lebensmittelfarbe in das Wasser
geben

Geben Sie nun vorsichtig 4 oder 5 blaue Eiswirfel in das Wasser auf
einer Seite des Behalters.

Geben Sie gleichzeitig einige Tropfen roter Lebensmittelfarbe in das
Wasser auf der gegeniiberliegenden Seite des Behalters.

Es konnte hilfreich sein, wenn eine zweite Person bei diesem Teil hilft,
damit es einfacher ist, die Eiswirfel und die rote Farbe gleichzeitig
einzufillen.

Schritt 4: Das blaue und rote Wasser kollidieren und bilden eine
Kaltfront, aus der sich Gewitter bilden kénnen

Zuerst sieht man, wie das blaue Wasser von den Eiswirfeln schmilzt und
auf den Boden sinkt, wahrend es sich auf der anderen Seite in Richtung

-11-
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des roten Wassers ausbreitet, das dann in der Mitte des Behalters
zusammenstoRt.

Dieses wissenschaftliche Gewitterexperiment ist eine groRartige
Simulation, wie Kaltfronten und Gewitter in der wunderbaren Welt des
Wetters funktionieren!

Das blaue Wasser steht fur die kalte und dichte Luft hinter einer
Kaltfront, die die warmere, weniger dichte Luft vor der Kaltfront zum
Aufsteigen zwingt.

Wenn warme, feuchte Luft entlang einer Kaltfront in den Himmel
aufsteigt, kihlt sie ab und kondensiert zu Wolken, die schlieRlich zu
Gewittern werden konnen!

5. BEURTEILUNG (H5P) (10 MIN)

Methoden zur Vermittlung | Vortrag, Diskussion, Brainstorming, Recherche, Gruppenarbeit
von Inhalten (Vorlesung,
Diskussionen, Forschung,
Gruppenarbeit usw.)

Bewertungsmethode H5P

Referenzen (falls erforderlich) | Gewitter Wissenschaft Experiment | Wetter Wissenschaft Experimente
(bitte APA-Stil verwenden) https://www.youtube.com/watch?v=X2h523mCeQU
Tornado-Experiment | Wetterwissenschaftliche Experimente
https://www.youtube.com/watch?v=F7nMV6JUsRA

Auge eines Hurrikans
https://www.youtube.com/watch?v=F7MQIgFxRFI
https://playingwithrain.com/thunderstorm-science-experiment/

Wie macht man einen: TORNADO IN EINER FLASCHE
https://www.youtube.com/watch?v=j-denwzjib0
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1.4 Lerneinheit 4- Jahreszeiten und Ekliptik-Simulator

1.4.1 Hintergrund

Eine Jahreszeit ist ein Zeitraum des Jahres, der sich durch besondere klimatische Bedingungen auszeichnet. Die
vier Jahreszeiten - Frihling, Sommer, Herbst und Winter - folgen regelméaRig aufeinander. Jede hat ihre eigenen
Licht-, Temperatur- und Wettermuster, die sich jedes Jahr wiederholen.

Die Jahreszeiten entstehen, weil die Erde gegenliber der Bahnebene, der unsichtbaren, flachen Scheibe, auf der
die meisten Objekte im Sonnensystem die Sonne umkreisen, um ihre Achse geneigt ist. Die Erdachse ist eine
unsichtbare Linie, die durch den Erdmittelpunkt von Pol zu Pol verlduft. Die Erde dreht sich um ihre Achse.

Die Erde hat Jahreszeiten aufgrund der Neigung der Erdachse, die eine Linie durch den Siid- und Nordpol ist.
Die Erdachse neigt sich zu den Sonnenstrahlen hin und von ihnen weg, wahrend sie sich im Kreis um die Sonne
bewegt. 4 Jahreszeiten entstehen durch die Neigung der Erde.

Dieser Unterrichtsplan enthalt die Ziele, Voraussetzungen und Ausnahmen der Unterrichtsstunde, in der die
Schiiler*innen lernen, die Jahreszeiten als Beispiel fir Muster in der Natur zu erkennen, die Ursache der
Jahreszeiten zu erkldren und zu beschreiben, wie sie sich voneinander unterscheiden.

INHALT DER LEKTION
e Didaktisches Video (WP2-P2-Learnstem-Learning Resource_ Seasons and Ecliptic Simulator),
® PPT(WP2-P2-Learnstem-Learning Resource- Seasons and Ecliptic Simulator),

e Zusatzliche Ressourcen (WP2-P2-Learnstem_Text_ Seasons and Ecliptic Simulator _ADDITIONAL
RESOURCHES_EN. Docx),

e Bewertung (H5P) (WP2-P2-Learnstem_Text_ Seasons and Ecliptic Simulator),

e Experiment und Ekliptik-Simulator

1.4.2 Inhalt

LearnSTEM

Modul 1: Jahreszeiten und Ekliptik-Simulator

. Die Schiler*innen werden verstehen:

Ziel X d.es Moduls/der -Wie die Erdkrimmung Breitenunterschiede in der

Lerneinheit Sonneneinstrahlung erzeugt wird.
-Wie die Neigung der Erdachse jahreszeitliche Verdanderungen
bewirkt.
- Warum die stdliche und die nérdliche Hemisphare entgegengesetzte
Jahreszeiten haben.
-Wie sich Anderungen des axialen Neigungswinkels auf die
jahreszeitlichen Temperaturen auswirken.
- Wie die Erdachse ihre Ausrichtung wahrend eines Umlaufs nicht
andert.
- Wie die jahrliche Erdumlaufbahn die beobachteten jahreszeitlichen
Veranderungen bewirkt.

Dauer 80 min.

-13-
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die Schiiler*innen in der Lage:

1. zu erkldren, warum Sonnen- und Mondfinsternisse auftreten

2. zu erklaren, warum die Erde Jahreszeiten hat

3. Modelle von Sonnen- und Mondfinsternissen zu zeichnen und
manipulieren

4. ein Modell der Lage der Erde wahrend der verschiedenen Jahreszeiten
zu zeichnen

Erforderliche Ressourcen und

Materialien

(Arbeitsblatt, Diagramme, Handouts,
didaktisches Video, Auszlige aus
Biichern/Handbtichern, Mind Maps
usw.)

e Didaktisches Video (WP2-P2-Learnstem-Learning Resource_
Seasons and Ecliptic Simulator),

® PPT(WP2-P2-Learnstem-Learning Resource- Seasons and
Ecliptic Simulator),

® Zusatzliche Ressourcen (WP2-P2-Learnstem_Text_ Seasons and
Ecliptic Simulator _ADDITIONAL RESOURCHES_EN. Docx),

e Bewertung (H5P) (WP2-P2-Learnstem_Text_ Seasons and
Ecliptic Simulator),

® Experiment (wie das oben gezeigte Video)

Verfahren

Anleitungsschritte, die die Schiler*innen befolgen missen:

1. PRASENTATION UND DISKUSSION POWERPOINT (30 MIN)
1. Die Definition der Jahreszeit

2. Warum haben wir Jahreszeiten?

3. Kippen

4. Die Sommersonnenwende

5. Herbstliche Tagundnachtgleiche

6. Die Wintersonnenwende

7. Die Fruhlingstagundnachtgleiche

8. In der Zusammenfassung

9. Aufgabe flr Lernende (Saison-Webanwendung)

10. Aufgabe flr Lernende (H5P-Fragen)
11. Modellierung von Jahreszeiten
Jahreszeitenmodell)

(entwerfen Sie Ihr eigenes

2. VIDEO WEBANWENDUNG ( 10 MIN)
https://astro.unl.edu/naap/motionl/animations/seasons_ecliptic.html

Typ Webanwendung

Beschreibung: Das Nebraska Astronomy Applet Project bietet Online-
Laboratorien an, die sich an die Zielgruppe der Einsteiger in die
Astronomie richten. Jedes Labor besteht aus Hintergrundmaterial und
einem oder mehreren Simulatoren, die die Schiller*innen wahrend der
Arbeit mit einem Schiilerhandbuch verwenden.
https://astro.unl.edu/naap/motionl/animations/seasons ecliptic.html
Diese Simulation ist Teil eines groReren Labors, das sich mit
Erdkoordinaten und dem himmlischen Aquatorialkoordinatensystem
befasst und es den Benutzer*innen ermdglicht, die Bewegung der Sonne
und ihre Beziehung zu den Jahreszeiten zu untersuchen. Kommentare
von Fachwissenschaftler*nnen:

3. SCHULEREXPERIMENT (30 MINUTEN)
Materialien

- Eine Lichtquelle (vorzugsweise eine Glihbirne, aber auch eine
Taschenlampe ist geeignet)

- Globe
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- Bilder einiger jahreszeitlicher Sternbilder (z. B. Orion)
- Sternkarten

1. Stellen Sie die Gluhbirne in der Mitte des Raumes auf. Stellen
Sie den Globus auf den Boden. Lassen Sie die Schiler*innen
verschiedene Sternbilder (z. B. den Tierkreis) darstellen, die
nacheinander im Raum aufgestellt werden.

2. Bitten Sie die Schiler*innen, sich vorzustellen, dass sie auf dem
Globus stehen und der Sonne zugewandt sind. Erklaren Sie
ihnen, dass dies das ist, was sie am Tag sehen.

3. Diskutieren Sie die Idee, dass man die Sternbilder "hinter der
Sonne" nicht sehen kann.

4. Lassen Sie die Schiler*innen dann auf die "Nachtseite" des
Globus wechseln. Bitten Sie sie, den "Himmel" zu betrachten
und zu erklaren, was sie sehen kénnen, d.h. lassen Sie sie die
Sternbilder aufzahlen, die sie sehen kdnnen.

5. Gehen Sie dann mit den Schiler*innen durch die Jahreszeiten
und notieren Sie jedes Mal, welche Sternbilder sie nachts sehen
konnen. Lassen Sie die Schuler*innen aufschreiben, welche
Sternbilder sie zu jeder Jahreszeit "sehen" kénnen.

6. Lassen Sie die Schuler*innen diese Konstellationen mit denen
vergleichen, die sie in den Beobachtungsnachten sehen
konnten, und notieren Sie genau, wann sie die Konstellationen
sehen konnten.

Schiileraufgabe 1

e Benutzen Sie die Taschenlampe und den Ball am Stab, um die
Sonne bzw. die Erde darzustellen. (Fiir diese Demonstration
halten Sie den Stab senkrecht.)

o Wie unterscheidet sich die Verteilung des einfallenden
Sonnenlichts zwischen dem Aquator und den Polen?
(Kénnen Sie erkldren, warum es am Aquator heiRer ist
als an den Polen?)

Schiileraufgabe 2

e Benutzen Sie die Taschenlampe und den Ball am Stab, um die
Sonne bzw. die Erde darzustellen. (Fiir diese Demonstration
kippen Sie den Stab.)

o Wie wirkt sich die Neigung des Stabes (der Erdachse)
auf die Verteilung der einfallenden Sonnenstrahlung
(Sonneneinstrahlung) aus?

o Verwenden Sie das Modell, um die relativen
Positionen von Erde und Sonne fir unseren Winter
und Sommer darzustellen.

o Was passiert, wenn man die Erde um ihre Achse
dreht? Was demonstrieren Sie?

Schiileraufgabe 3

e Benutzen Sie die Taschenlampe und den Ball am Stab, um die
Sonne bzw. die Erde darzustellen. (Fir diese Demonstration
kippen Sie den Stab.)

o Demonstration der jahrlichen Umlaufbahn der Erde
um die Sonne und Erklarung anhand des Modells:

=  Warum es in den USA Winter sein kann,
wahrend in Australien Sommer ist;

= Die gegensatzlichen Positionen von Erde und
Sonne fiir jede Jahreszeit in den Vereinigten
Staaten.

-15-




J’gMNGrv“
=@ LearnSTEM

§ = . . .
i ) Innovatives Modell fir MINT-Unterricht A—
N, S in Sekundarschulen the European Union

= Was passiert mit den  saisonalen
Temperaturen an verschiedenen Orten, wenn
der Neigungswinkel zunimmt oder abnimmt?
4. BEWERTUNG (H5P) (10 MIN)

Methoden zur Vermittlung | Vortrag, Diskussion, Brainstorming, Recherche, Gruppenarbeit
von Inhalten (Vorlesung,
Diskussionen, Forschung,
Gruppenarbeit usw.)

Bewertungsmethode H5P

Referenzen (falls erforderlich) | https://www.youtube.com/watch?v=5LOju_jd304

(bitte APA-Stil verwenden) https://www.youtube.com/watch?v=L7i7N-je-aM&t=33s
https://www.youtube.com/watch?v=fgYIxbUtZ98
https://education.nationalgeographic.org/resource/season/
https://www.britannica.com/science/season
https://spaceplace.nasa.gov/seasons/en/
https://www.livescience.com/25202-seasons.html
https://www.timeanddate.com/astronomy/seasons-causes.html|
https://education.nationalgeographic.org/resource/season/

-16-


https://www.youtube.com/watch?v=5LOju_jd3O4
https://www.youtube.com/watch?v=L7i7N-je-aM&t=33s
https://www.youtube.com/watch?v=fgYlxbUtZ98
https://education.nationalgeographic.org/resource/season/
https://www.britannica.com/science/season
https://spaceplace.nasa.gov/seasons/en/
https://www.livescience.com/25202-seasons.html
https://www.timeanddate.com/astronomy/seasons-causes.html
https://education.nationalgeographic.org/resource/season/

AP Imparare le STEM
g =) i i . . i Co-funded by
e, O Modello innovativo di apprendimento delle materie STEM the European Union
% . £ nelle scuole secondarie

Imparare le STEM
Modello innovativo di apprendimento delle materie
STEM
nelle scuole secondarie

ERASMUS+ KA220
Cooperazione Partenariati nell'istruzione scolastica

Imparare il modello pedagogico STEM

Manuale di implementazione delle pratiche
STEM

ALi ERDEM
KlRSEHiR AHI EVRAN ANADOLU LISESI
Kirsehir/ TURKIYE

Data:
01.04.2023

Numero di riferimento:
2022-1-TR0O1-KA220-SCH-000087583

oNoel

Finanziato dall'Unione europea. Le opinioni espresse appartengono, tuttavia, al solo o ai
soli autori e non riflettono necessariamente le opinioni dell'Unione europea o dell’Agenzia
esecutiva europea per l'istruzione e la cultura (EACEA). Né I'Unione europea né I'EACEA

possono esserne ritenute responsabili.



AP Imparare le STEM

g EENY) Y . . . . . Co-funded by
ia , O Modello innovativo di apprendimento delle materie STEM the European Union
nelle scuole secondarie

1.1 Modulo 1- Progettare un grattacielo che resiste al vento

1.1.1  Sfondo

Fornite un breve riassunto dell'argomento o del concetto che verra trattato nella lezione. Includete la sua
importanza e la sua rilevanza per il programma di studio e il motivo per cui & importante che gli studenti
imparino.

Grattacielo, edificio a pil piani molto alto. Il nome & entrato in uso per la prima volta nel 1880, poco dopo la
costruzione dei primi grattacieli negli Stati Uniti. Le condizioni meteorologiche, come la velocita del vento,
possono avere un impatto drammatico sugli edifici, a seconda del loro design e della loro struttura.

| grattacieli sono costruiti per durare nel tempo e quindi ci si chiede quale sia la velocita del vento che i
grattacieli possono sopportare. | grattacieli sono progettati per sopportare condizioni molto severe e velocita
del vento elevate. Il grattacielo e stato progettato per resistere a condizioni estreme e puo sopportare una
forza del vento fino a 100-170 miglia all'ora. Viene costruito tenendo conto delle normative locali, per essere
sicuri che la struttura sia realizzata in conformita alle condizioni locali di quell'area.

Questa lezione fa parte dell'Azione per il clima in LEARN STEM. In questa lezione, gli studenti impareranno le
caratteristiche e la storia dei grattacieli e come riescono a resistere alla forza del vento? Questo piano didattico
include gli obiettivi, i prerequisiti e le esclusioni della lezione, che insegna agli studenti come identificare i
grattacieli e lo scopo della forma dell'edificio in termini di resistenza al vento.

La lezione si concludera con un quiz H5P, che verifichera le conoscenze acquisite e dara agli studenti
I'opportunita di valutare i loro progressi e di identificare eventuali lacune nelle loro conoscenze.

Prima di iniziare |'attivita pratica, gli studenti guarderanno un video su come i grattacieli riescono a resistere
alla forza del vento.

Per consolidare le conoscenze acquisite, l'insegnante presentera agli studenti ulteriori video dalla piattaforma
YouTube, che aumenteranno la loro comprensione e consapevolezza dell'argomento.

Questa lezione interdisciplinare e interattiva & pensata per ispirare ed educare gli studenti sullo scopo della
forma dell'edificio in termini di resistenza al vento, Quali fattori influenzano la progettazione di un grattacielo
per resistere al vento?

Dopo questa lezione, lo studente dovrebbe essere in grado di:

Identificare diversi principi di ingegneria strutturale relativi ai grattacieli.
Abbinare i principi di progettazione a grattacieli famosi.

Come vengono progettate le fondamenta di un grattacielo per resistere al vento?
CONTENUTO DELLA LEZIONE

1.Video didattico (WP2-P2-Sistema di apprendimento-Risorse didattiche - Progettare un grattacielo che resiste
al vento)

2.PPT (WP2-P2-Sistema di apprendimento-Risorse didattiche - Progettare un grattacielo che resiste al vento),

3.Risorse aggiuntive (WP2-P2-Learnstem_Text_The Design A Skyscraper Resisting The Wind), video aggiuntivi
della piattaforma YouTube

4 Valutazione (H5P) (WP2-P2-Learnstem_Text_ Design A Skyscraper Resisting The Wind L-H5P_EN.Docx),

-1-
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1.1.2 Contenuto

Modello innovativo di apprendimento delle materie STEM

nelle scuole secondarie

Modello pedagogico LearnSTEM

Modulo 1: Progettare un grattacielo che resiste al vento

Obiettivo del modulo/unita
di apprendimento

L'obiettivo di questo modulo & quello di :

1.In questa lezione, gli studenti esamineranno immagini di edifici per
comprendere le caratteristiche uniche dei grattacieli, valutare gli elementi di
costruzione degli edifici alti e considerare come i grattacieli modellano
I'ambiente urbano e lo skyline.

2. Impareranno lo scopo della forma dell'edificio in termini di resistenza al
vento, Quali fattori influenzano la progettazione di un grattacielo per
resistere al vento?

Durata

80 min.

Obiettivi di apprendimento

1. Gli studenti potranno

-lImparare a conoscere i grattacieli;

-Esplorate fatti e cifre sugli edifici piu alti del mondo;

graficamente |'altezza dei 10 edifici piu alti del mondo.

2. Gli studenti dovranno:

- Identificare le caratteristiche dei grattacieli

- Valutare le immagini per distinguere i grattacieli dalle altre strutture.

3.Gli studenti impareranno :

-Come vengono progettate le fondamenta di un grattacielo per resistere al
vento?

Risorse e materiali necessari

(fogli di lavoro, grafici,
dispense, video didattici,
estratti  di  libri/manuali,

mappe mentali, ecc.)

1.Video didattico (WP2-P2-Sistema di apprendimento-Risorse didattiche -
Progettare un grattacielo che resiste al vento)

2.PPT (WP2-P2-Sistema di apprendimento-Risorse didattiche - Progettare un
grattacielo che resiste al vento),

3.Risorse aggiuntive (WP2-P2-Learnstem_Text_The Design A Skyscraper
Resisting The Wind),

4.Valutazione (H5P) (WP2-P2-Learnstem_Text_ Design A Skyscraper Resisting
The Wind L-H5P_EN.Docx),

5.Esperimento

Procedura

Fasi didattiche che gli allievi devono seguire:
1.PRESENTAZIONE E DISCUSSIONE (10 MIN) ;

Definizione di grattacielo

Origine del grattacielo

Un esempio importante di grattacielo
Caratteristiche del grattacielo
Grattacielo e vento

N

2. ATTIVITA DI ESTENSIONE (10 MIN)

Incoraggiate gli studenti a discutere e/o a confrontarsi su queste domande:
Quanto possono o devono essere alti gli edifici per uffici o i condomini? A
cosa servono i grattacieli? Ne abbiamo ancora bisogno? Quali sono i vantaggi
e gli svantaggi degli edifici molto alti? Esplorate fatti e cifre sugli edifici piu
alti del mondo;

graficamente |'altezza dei 10 edifici pit alti del mondo.

-2-
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3. VISUALIZZARE IL VIDEO ( 10 MIN)
https://www.youtube.com/watch?v=tHMPR7flpf4

Come gli edifici alti domano il vento

4. ESPERIMENTO E DISCUSSIONE ( 40 MIN)

Gli studenti costruiscono le proprie torri-giornale in una gara di altezza e di
resistenza al vento di un "uragano" simulato.

| materiali

Forbici

carta da disegno

righello

Carta e penna per la pianificazione del progetto

Procedura:

Lavorando individualmente o in coppia, gli studenti competono per
progettare, creare, testare e riprogettare torri autoportanti.

La sfida consiste nel costruire la torre piu alta rispettando i criteri di
progettazione e riducendo al minimo la quantita di materiale utilizzato, il
tutto entro un limite di tempo. Gli studenti sperimentano le diverse forme
geometriche utilizzate nei progetti strutturali e determinano come le scelte
progettuali influenzino I'altezza e la resistenza delle strutture, acquisendo
familiarita con i concetti di membratura e modellazione.

Dopo questa attivita, gli studenti dovrebbero essere in grado di:

Descrivere e progettare modelli di torri autoportanti.

Identificare le forme geometriche efficaci utilizzate nella progettazione delle
torri.

Questo grattacielo puo resistere al vento e alla pioggia di un tifone?
Gli studenti sperimentano un modello di edificio del famoso Taipei 101 per
testare e migliorare la sicurezza nella stagione dei monsoni.

.

1. Mettete alla prova il vostro grattacielo per vedere se rimane intatto.
Vento: puntate un asciugacapelli o un ventilatore sul vostro
grattacielo.

Terremoto: Scuotere delicatamente il tavolo su cui si trova I'edificio.
Peso: Aggiungete dei pesi alla cima del vostro grattacielo.

2. Cercate di capire come migliorare il vostro grattacielo. Cosa
funziona? Cosa non funziona? Quali modifiche sono necessarie?
Ricostruitelo e testatelo di nuovo per vedere se I'avete migliorato!

5.VALUTAZIONE (H5P) (10 MIN)

Metodi di erogazione dei
contenuti (lezioni, discussioni,
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ricerche, lavori di gruppo,
ecc.)

i metodi espositivi: lezione;
e apprendimento programmato: tramite computer, e-textbook;
e apprendimento pratico: esercizi sul tema;

e attivita individuale, attivita a coppie e attivita collettiva.

Metodo di valutazione
® (Quiz5HP

e Valutazione basata sui risultati ottenuti e sui risultati pratici

e Valutazione continua tramite osservazione

Riferimenti (se necessari) https://www.builderspace.com/the-skyscraper-construction-process-
(utilizzare lo stile APA) explained

Come funzionano i grattacieli -
http://science.howstuffworks.com/skyscraperd.htm

Quanto possono essere alti i grattacieli? - http://www.wisegeek.com/how-
tall-can-skyscrapers-be.htm

https://www.youtube.com/watch?v=tHMPR7flpf4

Come funzionano i grattacieli -
http://science.howstuffworks.com/skyscraper4.htm

Quanto possono essere alti i grattacieli? - http://www.wisegeek.com/how-
tall-can-skyscrapers-be.htm



https://www.builderspace.com/the-skyscraper-construction-process-explained
https://www.builderspace.com/the-skyscraper-construction-process-explained
http://science.howstuffworks.com/skyscraper4.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
https://www.youtube.com/watch?v=tHMPR7flpf4
http://science.howstuffworks.com/skyscraper4.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
http://www.wisegeek.com/how-tall-can-skyscrapers-be.htm
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1.2 Unita didattica 2- Smog e inversioni di temperatura

1.2.1 Sfondo

Fornite un breve riassunto dell'argomento o del concetto che verra trattato nella lezione. Includete la sua
importanza e la sua rilevanza per il programma di studio e il motivo per cui € importante che gli studenti
imparino.

Lo smog & definito come inquinamento atmosferico diffuso che riduce la visibilita. Il termine "smog" & una
combinazione di due parole: "fumo" e "nebbia", che hanno lo scopo di descrivere il suo aspetto. In origine,
quello che oggi & noto come smog solforoso era comune nelle aree industriali, in quanto derivava dagli ossidi di
zolfo rilasciati dalla combustione di combustibili fossili come il carbone. Oggi, lo smog fotochimico, chiamato
anche ozono troposferico o smog estivo, € molto piu comune. Si verifica prevalentemente nelle aree urbane,
poiché gli ossidi di azoto necessari per la sua creazione provengono dagli scarichi delle automobili. Di solito, piu
alta e l'altitudine, piu bassa & la temperatura dell'aria. L'inversione termica € un fenomeno meteorologico che
si sviluppa quando l'aria fredda e intrappolata al suolo sotto uno strato di aria calda. Le inversioni di
temperatura sono pitu comuni durante l'inverno nell'emisfero settentrionale a causa dell'alta pressione, del
cielo sereno e delle lunghe notti, che permettono al calore di dissiparsi facilmente dal suolo. Cio porta a un
fenomeno chiamato smog invernale, ulteriormente aggravato dalle case che bruciano legna e carbone per
riscaldarsi.

Questa lezione fa parte dell'Azione per il clima in LEARN STEM. In questa lezione, gli studenti impareranno uno
degli effetti dell'inquinamento ambientale: lo smog e l'inversione di temperatura. Questo piano di lezione
include gli obiettivi, i prerequisiti e le esclusioni della lezione che insegna agli studenti lo smog e l'inversione di
temperatura.

e discutere con i loro amici.
Dopo questa lezione gli studenti

-Spiegare i concetti di: inversione termica, variazione di temperatura, variazione diurna di temperatura,
variazione annuale di temperatura;

-Descrivere la relazione tra |'altezza sul livello del mare e la temperatura;

-Descrivere come l'inversione contribuisca alla formazione di fenomeni come la nebbia e lo smog.

CONTENUTO DELLA LEZIONE

Video didattico (WP2-P2-Sistema di apprendimento-Risorse didattiche- Smog e temperatura
inversioni)

oPPT  (WP2-P2-Learnstem-Learning Resource- Smog e temperatura inversioni),

eRisorse aggiuntive (WP2-P2-Learnstem_ Smog e temperatura inversioni), video aggiuntivi dalla
piattaforma YouTube

Valutazione (H5P) (WP2-P2-Learnstem_ Smog e temperatura inversioni),

Sperimentazione



y‘.‘nNle“‘
SE®( _ ~ Imparare le STEM _ s
ia , O Modello innovativo di apprendimento delle materie STEM the European Union
% %z, £ nelle scuole secondarie

1.2.2 Contenuto

Modello pedagogico LearnSTEM

Modulo 1: Smog e inversioni di temperatura

L'obiettivo di questo modulo & dimostrare l'importanza dell'aria per la
salute umana, definendone le caratteristiche e i principali inquinanti
pericolosi.

Obiettivo del modulo/unita
di apprendimento

Obiettivo 1: osservare come si formano le inversioni di temperatura e come
le inversioni influenzano i livelli di inquinamento atmosferico.

Obiettivo 2: discutere gli effetti sulla salute degli inquinanti atmosferici e
come il Clean Air Act sia uno strumento per ridurre l'inquinamento
atmosferico nel mondo.

Obiettivo 3: presentare agli studenti le azioni che loro e/o altri membri
della nostra comunita possono intraprendere per ridurre l'inquinamento
atmosferico.

Durata 80 Min.

Una volta completato con successo questo modulo/unita di apprendimento
(LV), i discenti saranno in grado di:
1. imparare le ragioni delle differenze di temperatura dell'aria nelle diverse
parti del mondo.
2. Dopo aver completato la lezione dimostrativa, gli studenti dovrebbero
essere in grado di:
e descrivere come si verifica un'inversione di temperatura
e citare due fonti primarie di inquinanti atmosferici che possono
rimanere intrappolati in un'inversione di temperatura
® capire come le attivita delle persone interagiscono con gli eventi
naturali che riguardano I'aria del nostro ambiente
e applicare le informazioni ricavate dal modello dimostrativo di
un'inversione di temperatura a un evento simile nel mondo reale,
utilizzando le parole chiave: inquinante, inquinamento
atmosferico, inversione di temperatura e smog.

Obiettivi di apprendimento

3. Far conoscere ai bambini gli argomenti generali legati all'aria: il
fenomeno della diffusione, il fenomeno della respirazione e l'importanza di
questi fenomeni per |'essere umano,
-Far conoscere ai bambini le basi del problema dell'inquinamento
atmosferico e la sua diffusione, anche nelle zone rurali, - Far conoscere ai
bambini le cause della cattiva qualita dell'aria e la nocivita della
combustione di carbone e legna.

e Video didattico (WP2-P2-Learnstem-Risorse didattiche- Smog e

temperatura inversioni)

(fogli di lavoro, grafici, ® PPT(WP2-P2-Learnstem-Risorsa didattica-Smog e temperatura

Risorse e materiali necessari
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dispense, video didattici, inversioni),
estratti di libri/manuali, e Risorse aggiuntive (WP2-P2-Learnstem_ Smog e temperatura
mappe mentali, ecc.) Inversioni),

e Assessment (H5P) (WP2-P2-Learnstem_ Smog And Temperature
inversions),
e Esperimento (simile al video presentato sopra)

Fasi di istruzione che i discenti devono seguire:

1. PRESENTAZIONE E DISCUSSIONE

(20 min.) Cos'e il fumo e le inversioni di temperatura

"Smog e temperatura".

Fasi di istruzione che i discenti devono seguire:

1.Criteri di successo

-Spiegare i concetti di: inversione termica, variazione di temperatura,
variazione diurna di temperatura, variazione annuale di temperatura;
-Descrivere la relazione tra l'altezza sul livello del mare e la temperatura;
-Descrivere come l'inversione contribuisca alla formazione di fenomeni
come la nebbia e lo smog.

Procedura

1.Smog

2.Come si forma lo smog? Le principali cause dello smog
3. Impatto dello smog sulla salute e sull'ambiente

4.Smog di Londra

5. Inversione di temperatura.

6. Cause dell'inversione di temperatura

7.Come le inversioni di temperatura esacerbano lo smog?
8. Effetti dell'inversione di temperatura

2. VISUALIZZARE IL VIDEO

(10 min ) video Londra 1952 "Grande Smog" Inversione di temperatura

Il Grande Smog di Londra, o Grande Smog del 1952, fu un grave evento di
inquinamento atmosferico che colpi Londra, in Inghilterra, nel dicembre
1952.

https://www.youtube.com/watch?v=hmrjwAkMveE
https://www.youtube.com/watch?v={TrZZvnIHI8

3.(40 MIN.) ESPERIMENTO SCIENTIFICO

(Comprendiamo l'inversione di temperatura attraverso un semplice
esperimento) ldentificare le fonti di inquinamento che possono contribuire
in modo particolare all'inversione dell'aria fredda (in inverno).

| materiali
-4 vasetti di vetro piccoli e trasparenti identici (vanno bene i
vasetti per alimenti per bambini)
-Acqua ghiacciata
-Cartoncini grandi abbastanza da coprire l'imboccatura dei
barattoli.
-Colorante alimentare rosso
-Teglie o pirofile poco profonde (per le fuoriuscite)
-Acqua del rubinetto molto calda
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Procedura

1. Per simulare le condizioni normali, collocare entrambi i vasetti in
una teglia o una pirofila poco profonda per raccogliere eventuali
fuoriuscite.

2. Riempire un vasetto con acqua calda e uno con acqua ghiacciata
(senza ghiaccio). Riempite i vasetti fino all'orlo. Mettete alcune gocce di
colorante alimentare rosso nel barattolo con l'acqua calda, per
rappresentare gli inquinanti presenti nell'aria vicino alla terra.

3. Posizionate la scheda sopra il vaso con I'acqua fredda (chiara) e
capovolgete rapidamente il vaso sopra quello con I'acqua calda e inquinata
(rossa). Assicuratevi che le aperture dei due vasetti siano perfettamente
allineate e mantenetele in questa posizione mentre estraete rapidamente
ma con cautela la schedina. Lasciare riposare i vasetti.

4. Condizioni di inversione: Ripetete |la procedura precedente, ma in
questo caso mettete il colorante alimentare rosso nel barattolo di acqua
fredda. Posizionate quindi il cartoncino sulla parte superiore del barattolo
con l'acqua calda (chiara) e capovolgetelo sul barattolo pieno di acqua
fredda e inquinata (rossa). Lasciate riposare i vasetti.

5, Cosa succede in prima istanza? L'acqua calda (rossa) e quella
fredda (limpida) si mescolano immediatamente, spostando parte del
colorante alimentare rosso (inquinante) nel barattolo superiore, che
diventa rosso. Allo stesso tempo, il rosso (inquinamento) nel barattolo
inferiore si diluisce. Questo mescolamento dell'acqua piu calda e colorata
mostra come l'aria calda vicino alla terra possa muoversi verso l'alto
nell'atmosfera superiore pil fredda e disperdere gli inquinanti. Nel secondo
caso, l'acqua fredda (rossa) e intrappolata e non puo salire verso I'alto. Il
barattolo di acqua calda in alto (trasparente) ha "intrappolato" I'aria fredda
e sporca (rossa), proprio come l'aria calda puo intrappolare uno strato di
aria fredda e inquinata e creare condizioni di qualita dell'aria non salutari.
6. Ora vi chiedo di identificare le fonti di inquinamento che possono
contribuire in modo particolare all'inversione dell'aria fredda (in inverno).

4.VALUTAZIONE (H5P) (10 MIN)

Metodi di erogazione dei
contenuti (lezioni, discussioni, | lezione, discussione, brainstorming, ricerca, lavoro di gruppo
ricerche, lavori di gruppo,

ecc.)
Metodo di valutazione
H5P
Riferimenti (se necessari) https://www.youtube.com/watch?app=desktop&v=L7i7N-je-aM
(utilizzare lo stile APA) https://www.youtube.com/watch?v=T U3TXHBt-0

https://www.youtube.com/watch?v=a8Y6xX 0OSzo
https://www.youtube.com/watch?v=Dk9VHHFUbqo
https://www.youtube.com/watch?app=desktop&v=L7i7N-je-aM
https://www.youtube.com/watch?v=T_U3TXHBt-0
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https://www.youtube.com/watch?v=a8Y6xX_ 0OSzo
https://www.youtube.com/watch?v=Dk9VHHFUbqgo

1.3 Unita didattica 3- STORMI E TEMPERATURE

1.3.1 Sfondo

Fornite un breve riassunto dell'argomento o del concetto che verra trattato nella lezione. Includete la sua
importanza e la sua rilevanza per il programma di studio e il motivo per cui & importante che gli studenti
imparino.

Il cambiamento climatico sta aumentando la frequenza di eventi meteorologici estremi come siccita, ondate di
calore e tempeste in molte regioni del mondo.La tempesta € una condizione meteorologica estrema con vento
molto forte, pioggia intensa e spesso tuoni e lampi. Tempesta, violenta perturbazione atmosferica,
caratterizzata da bassa pressione barometrica, copertura nuvolosa, precipitazioni, forti venti e possibilmente
lampi e tuoni.

Tempesta € un termine generico, usato popolarmente per descrivere una grande varieta di perturbazioni
atmosferiche, che vanno dai normali rovesci di pioggia e dalle tempeste di neve ai temporali, ai venti e alle
perturbazioni legate al vento, come burrasche, tornado, cicloni tropicali e tempeste di sabbia.

Tipi di tempeste
1.Bufere di neve
2.Grandine

3.Pioggia battente

4. Tempeste di ghiaccio
5.Fulmine

6.Temporali

7.Wind

Questa lezione fa parte dell'Azione per il clima in LEARN STEM ed esplora le tempeste e i loro tipi. In questa
lezione, gli studenti spiegheranno la differenza tra clima e tempo atmosferico e illustreranno i tipi di
tempesteln questa lezione di competenze integrate, gli studenti lavoreranno sul tema del cambiamento
climatico, considerando in particolare come esso influisce sulla vita delle persone. Faranno delle previsioni,
guarderanno un breve video e risponderanno a delle domande, poi considereranno e discuteranno come il
cambiamento climatico ha influenzato il luogo in cui vivono e come potrebbe influenzare il luogo in cui
vivranno in futuro.

CONTENUTO DELLA LEZIONE
Video didattico (WP2-P2-Sistema di apprendimento-Risorse didattiche - Tempeste e temperature),
(WP2-P2-Sistema di apprendimento-Risorse didattiche - Tempeste e temperature),

Risorse aggiuntive (WP2-P2-Learnstem_Text_ Storms And Temperatures Ph-ADDITIONAL
RESOURCHES_EN.Docx),

Valutazione (H5P) (WP2-P2-Learnstem_ Storms And Temperatures Ph-H5P_EN.Docx),

Sperimentazione
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1.3.2 Contenuto

Modello pedagogico LearnSTEM

Modulo 1: STORMI E TEMPERATURE

Obiettivo del modulo/unita | Obiettivo: Gli studenti saranno in grado di:
di apprendimento 1. Spiegare la differenza tra clima e meteo.
2. Spiegare i fattori che determinano il clima.

3. Spiegate come alcuni di questi fattori concorrono a determinare i
climi regionali.

4.Spiegheranno i tipi di tempesta

Durata 80 min.

Gli studenti saranno in grado di

® spiegare che cos'e un rischio meteorologico,

e descrivere le caratteristiche di tempeste, inondazioni e siccita,

e descrivere i diversi tipi di tempesta, tra cui bufere di neve,
tempeste tropicali, uragani, temporali e tornado,

e descrivere il ruolo delle previsioni meteorologiche nel
prevedere i pericoli del tempo,

® nominare i modi in cui le persone possono prepararsi e
proteggersi dai rischi meteorologici, tra cui i muri alluvionali, gli
argini, i pannelli per le finestre, i parafulmini e i muri marini.

Obiettivi di apprendimento

Risorse e materiali necessari e Video didattico (WP2-P2-Learnstem-Risorsa didattica-

) ) o Tempeste e temperature),
(fogli di lavoro, grafici,
dispense video  didattici ® PPT (WP2-P2-Sistema di apprendimento-Risorse didattiche -

Tempeste e temperature),

estratti da libri/manuali,
mappe mentali, ecc.) ® Risorse aggiuntive (WP2-P2-Learnstem_Text_ Storms And
Temperatures Ph-ADDITIONAL RESOURCHES_EN.Docx),
e Valutazione (H5P) (WP2-P2-Learnstem_  Storms And
Temperatures Ph-H5P_EN.Docx),
® Esperimento (simile al video presentato sopra)
1.(20 MIN.) PRESENTAZIONE PPT
Procedura

Tempeste e temperature

Introdurre le collocazioni relative al tempo atmosferico

1.Siccita - molte parti del mondo sono colpite, ad esempio India e Africa.
2.Inondazioni - molte parti del mondo sono colpite, ad esempio Europa,
America Latina, Bangladesh.

3. Tempeste di neve e bufere di neve, ad esempio in Canada, Europa
settentrionale e Russia, Giappone, ecc.

4.Tornado, ad esempio negli Stati Uniti o in Canada

1.Tempesta e clima

2.Cosa provoca il tempo?

3.Definizione di clima (I principali tipi di climi)
4.Cosa sono le tempeste e i tipi di tempesta?
5.Hurricane
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6.Tornado
7.Inondazioni

2.(10 MIN.) GUARDARE IL VIDEO IN CLASSE:

Disegnare con gli studenti alcuni degli effetti del cambiamento climatico.
https://emtv.com.pg/wp-content/uploads/2016/06/IPCC-Empathetic-
onPacific-Threat-media.jpg
http://asiafoundation.org/wpcontent/uploads/2016/04/BangladeshKhul
na.jpg studenti

3. (40 MIN.) ESPERIMENTO SCIENTIFICO (ESPERIMENTO SCIENTIFICO
SUL TEMPORALE)
Materiale necessario:
Contenitore rettangolare trasparente
Acqua a temperatura ambiente
Vassoio per cubetti di ghiaccio
Colorante alimentare rosso e blu
Come realizzare una simulazione di temporale
1. Preparate dei cubetti di ghiaccio blu.
2. Riempire un contenitore rettangolare trasparente con acqua a
temperatura ambiente.
3. Mettere nell'acqua cubetti di ghiaccio blu e colorante
alimentare rosso.
4. Le acque blu e rosse si scontrano e creano un fronte freddo
dove si formano i temporali.
Fase 1: Preparare dei cubetti di ghiaccio blu
Per questo esperimento dovremo fare dei cubetti di ghiaccio, quindi &
bene eseguire questo passaggio in anticipo per dare al ghiaccio tutto il
tempo di formarsi.
Riempite d'acqua una vaschetta per cubetti di ghiaccio e mettete una
goccia di colorante alimentare blu in ogni fessura della vaschetta.
Abbiamo bisogno solo di circa 5 cubetti di ghiaccio blu, quindi basta
mettere il colorante in 5 fessure del vassoio se non si vuole sprecare il
colorante alimentare, quindi usare un cucchiaio per mescolare il
colorante alimentare nel vassoio e poi infilare il vassoio nel congelatore.
Fase 2: riempire d'acqua un contenitore rettangolare trasparente
Quando i cubetti di ghiaccio blu sono congelati, siete pronti a passare
alla fase successiva riempiendo un contenitore rettangolare chiaro con
acqua a temperatura ambiente.
lo ho usato una casseruola di vetro trasparente, ma potete usare anche
un grande contenitore di plastica Tupperware.
L'importante & che il contenitore sia trasparente e rettangolare, in modo
da poter vedere I'esperimento scientifico sul temporale in azione!
A questo punto, versate nel contenitore una quantita d'acqua a
temperatura ambiente sufficiente a riempirlo per circa 3/4 del suo
volume.
L'acqua deve essere a temperatura ambiente perché l'esperimento
funzioni correttamente. Se é troppo calda o troppo fredda, il nostro
esperimento sui temporali fallira!

Fase 3: Mettere nell'acqua i cubetti di ghiaccio blu e il colorante
alimentare rosso

Ora mettete delicatamente 4 o 5 cubetti di ghiaccio blu nell'acqua su un
lato del contenitore.
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rosso nell'acqua sul lato opposto del contenitore.

rosso nello stesso momento.

possono formarsi temporali

costretta a salire verso la parte superiore dell'acqua!
tempo!

salire.

temporali!

meteorologiche

temporali:

Contenitore rettangolare trasparente

Acqua a temperatura ambiente

Vassoio per cubetti di ghiaccio
Colorante alimentare rosso e blu

davanti a sé e verso il cielo per formare i temporali!
La scienza della formazione dei temporali:

tempo!

salire.

temporali!

4VALUTAZIONE (H5P) (10 MIN)

Esperimento scientifico sui temporali | Esperimenti

Allo stesso tempo, lasciate cadere alcune gocce di colorante alimentare

Potrebbe essere utile avere una seconda persona che aiuti in questa
parte per facilitare I'inserimento dei cubetti di ghiaccio e del colorante

Fase 4: L'acqua blu e rossa si scontrano e creano un fronte freddo in cui

Guardate e godetevi le fasi iniziali di un fronte freddo che si forma
nell'acqua: dapprima vedrete l'acqua blu sciogliersi dai cubetti di
ghiaccio e affondare sul fondo, mentre si diffonde verso l'acqua rossa
dall'altra parte. Poi I'acqua blu e quella rossa si scontreranno al centro
del contenitore: I'acqua blu, piu fredda, e pit densa dell'acqua rossa, piu
calda, quindi I'acqua blu rimarra sul fondo, mentre l'acqua rossa sara

Questo esperimento scientifico sui temporali & un'ottima simulazione di
come funzionano i fronti freddi e i temporali nel meraviglioso mondo del

L'acqua blu rappresenta I'aria fredda e densa dietro un fronte freddo
che costringe I'aria piu calda e meno densa davanti al fronte freddo a

Quando l'aria calda e umida sale nel cielo lungo un fronte freddo, si
raffredda e si condensa in nuvole che possono poi trasformarsi in
di scienze

Materiale necessario per creare il proprio esperimento scientifico sui

Questo esperimento di scienze meteorologiche € un modo divertente
per visualizzare cosa succede quando un fronte freddo spinge I'aria calda

Questo esperimento scientifico sui temporali & un'ottima simulazione di
come funzionano i fronti freddi e i temporali nel meraviglioso mondo del

L'acqua blu rappresenta l'aria fredda e densa dietro un fronte freddo
che costringe I'aria piu calda e meno densa davanti al fronte freddo a

Quando l'aria calda e umida sale nel cielo lungo un fronte freddo, si
raffredda e si condensa in nuvole che possono poi trasformarsi in

Metodi di

ecc.)

erogazione dei
contenuti (lezioni, discussioni,
ricerche, lavori

di gruppo,

lezione, discussione, brainstorming, ricerca, lavoro di gruppo
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Metodo di valutazione

H5P
Riferimenti (se necessari) Esperimento scientifico sui temporali | Esperimenti di scienze
(utilizzare lo stile APA) meteorologiche

https://www.youtube.com/watch?v=X2h523mCeQU
Esperimento sui tornado | Esperimenti di scienze meteorologiche
https://www.youtube.com/watch?v=F7nMV6JUsRA

L'occhio di un uragano
https://www.youtube.com/watch?v=F7MQIgFxRFI
https://playingwithrain.com/thunderstorm-science-experiment/
Come creare un: TORNADO IN BOTTIGLIA
https://www.youtube.com/watch?v=j-denwzjib0

1.4 Unita didattica 4 - Simulatore delle stagioni e dell'eclittica

1.4.1 Sfondo

Fornite un breve riassunto dell'argomento o del concetto che verra trattato nella lezione. Includete la sua
importanza e la sua rilevanza per il programma di studio e il motivo per cui & importante che gli studenti
imparino.

Una stagione & un periodo dell'anno caratterizzato da particolari condizioni climatiche.Una stagione & un
periodo dell'anno caratterizzato da particolari condizioni climatiche. Le quattro stagioni - primavera, estate,
autunno e inverno - si susseguono regolarmente. Ognuna di esse ha i propri modelli di luce, temperatura e
tempo che si ripetono ogni anno.

Le stagioni si verificano perché la Terra € inclinata sul suo asse rispetto al piano orbitale, il disco piatto e
invisibile dove la maggior parte degli oggetti del sistema solare orbita intorno al sole. L'asse terrestre & una
linea invisibile che attraversa il suo centro, da polo a polo. La Terra ruota intorno al suo asse.

La Terra ha delle stagioni a causa dell'inclinazione dell'asse terrestre, che € una linea che attraversa il polo sud
e il polo nord. L'asse terrestre si inclina verso e lontano dai raggi del Sole mentre viaggia in cerchio intorno al
Sole. Le 4 stagioni derivano dall'inclinazione della Terra. Poiché la Terra € inclinata sul suo asse, & la ragione
principale per cui abbiamo 4 stagioni.

Questo piano didattico include gli obiettivi, i prerequisiti e le esclusioni della lezione che insegna agli studenti
come identificare le stagioni come un esempio di modelli in natura, spiegare la causa delle stagioni e descrivere
come differiscono I'una dall'altra.

CONTENUTO DELLA LEZIONE
e Video didattico (WP2-P2-Learnstem-Risorse didattiche_ Simulatore di stagioni ed eclittica),
® PPT (WP2-P2-Learnstem-Risorse didattiche-Simulatore di stagioni ed eclittica),

® Risorse aggiuntive (WP2-P2-Learnstem_Text_ Seasons and Ecliptic Simulator _ADDITIONAL
RESOURCHES_EN. Docx),

e Valutazione (H5P) (WP2-P2-Learnstem_Text_ Seasons and Ecliptic Simulator),

e Esperimento e simulatore eclittico
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1.4.2 Contenuto

Modello pedagogico LearnSTEM

Modulo 1: Simulatore delle stagioni e dell'eclittica

L'obiettivo di questo modulo &

Obiettivo del modulo/unita Gli studenti comprenderanno:

di apprendimento

-Come la curvatura della Terra produce differenze latitudinali
nell'insolazione.

-Come l'inclinazione dell'asse terrestre produce i cambiamenti
stagionali.

-Perché I'emisfero meridionale e quello settentrionale vivono stagioni
opposte.

-Come le variazioni  dell'angolo  di inclinazione assiale

influenzano le temperature stagionali.

-Come |' asse terrestre non cambia orientamento durante una
rivoluzione orbitale.

-Come I' orbita annuale della Terra produce i cambiamenti stagionali
osservati.

Durata 80 min.

Una volta completato con successo questo modulo/unita di
apprendimento (LU), i discenti saranno in grado di:

Gli studenti saranno in grado di:

1.Spiegare perché si verificano le eclissi solari e lunari

2.Spiegare perché la Terra ha le stagioni

3. Disegnare e manipolare modelli di eclissi solari e lunari.

4. Disegnare un modello della posizione della Terra durante le varie
stagioni.

Obiettivi di apprendimento

Risorse e materiali necessari e Video didattico (WP2-P2-Learnstem-Risorse didattiche_

(fogli di lavoro, grafici, dispense, Simulatore di stagioni ed eclittica),
video  didattici,  estratti  di ® PPT (WP2-P2-Learnstem-Risorse didattiche-Simulatore di
libri/manuali, mappe mentali, ecc.) stagioni ed eclittica),
® Risorse aggiuntive (WP2-P2-Learnstem_Text_ Seasons and
Ecliptic Simulator _ADDITIONAL RESOURCHES_EN. Docx),
e Valutazione (H5P) (WP2-P2-Learnstem_Text_ Seasons and
Ecliptic Simulator),
® Esperimento (come il video presentato sopra)
Fasi di istruzione che i discenti devono seguire:
1. PRESENTAZIONE E DISCUSSIONE POWERPOINT ( 30 MIN)
1.Definizione della stagione
2. Perché esistono le stagioni?
3. Inclinazione
4.Solstizio d'estate
5.Equinozio d'autunno
6.Solstizio d'inverno
7.Equinozio di Natale
8.In sintesi
9. Compito per il discente (applicazione web Season)

Procedura
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10.Compito per il discente (domande HP5)
11. Modellazione delle stagioni (progettare il proprio modello di
stagione)

2 .APPLICAZIONE WEB VIDEO (10 MIN)
https://astro.unl.edu/naap/motionl/animations/seasons ecliptic.html

Tipo Applicazione web

Descrizionell Nebraska Astronomy Applet Project fornisce laboratori
online rivolti a studenti universitari che si avvicinano all'astronomia.
Ogni laboratorio &€ composto da materiali di base e da uno o piu
simulatori che gli studenti utilizzano durante il lavoro attraverso una
guida per gli studenti.
https://astro.unl.edu/naap/motionl/animations/seasons_ecliptic.html
Questa simulazione fa parte di un laboratorio pilt ampio che copre le
coordinate terrestri e il sistema di coordinate equatoriali celesti,
consentendo agli utenti di esplorare il movimento del sole e il suo
rapporto con le stagioni. Commenti di scienziati esperti:

E anche possibile scaricare il file SWF e aprirlo con un flash player.

3 .ESPERIMENTO DELLO STUDENTE ( 30 MIN)
| materiali
-Una  fonte di luce (preferibilmente una lampadina, ma anche una
torcia elettrica)
-Globo
-Immagini di alcune costellazioni stagionali (ad es. Orione)
-Mappe stellari

1. Posizionare la lampadina al centro della stanza. Posizionate il
mappamondo sul pavimento. Chiedete agli studenti di
rappresentare varie costellazioni (magari dello zodiaco) situate
in ordine sparso nella stanza.

2. Chiedete agli studenti di immaginare di essere sul globo rivolto
verso il sole. Spiegate loro che questo & cio che vedono durante
il giorno.

3. Discutere l'idea di non poter vedere le costellazioni "dietro il
sole".

4. Chiedete agli studenti di spostarsi sul lato "notturno" del globo.
Chiedete loro di guardare il "cielo" e di spiegare cosa vedono,
ad esempio di elencare le costellazioni che vedono.

5. Successivamente, spostate gli studenti attraverso le stagioni,
annotando ogni volta quali costellazioni possono vedere di
notte. Chiedete agli studenti di scrivere quali costellazioni
possono "vedere" in ogni stagione.

6. Chiedete agli studenti di confrontare queste costellazioni con
quelle che sono riusciti a vedere durante le notti di
osservazione, annotando in particolare quando sono riusciti a
vedere le costellazioni.

Compito dello studente n. 1

e Usare la torcia e la pallina sul bastoncino per rappresentare
rispettivamente il Sole e la Terra. (Per questa dimostrazione,
tenere il bastone in verticale).

o Come varia la distribuzione della luce solare in entrata
tra I'Equatore e i Poli? (Potete spiegare perché
I'equatore & piu caldo dei poli)?
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Compito dello studente n. 2

inclinare il bastone).

entrata (insolazione)?

asse? Che cosa state dimostrando?
Compito dello studente n. 3

inclinare il bastone).
e utilizzare il modello per spiegarla:

mentre in Australia e estate;

aumenta o diminuisce?
4. VALUTAZIONE (H5P) (10 MIN)

e Usare la torcia e la pallina sul bastoncino per rappresentare
rispettivamente il Sole e la Terra. (Per questa dimostrazione,

o Che effetto ha l'inclinazione del bastone (asse
terrestre) sulla distribuzione della radiazione solare in

o Utilizzare il modello per mostrare le posizioni relative
della Terra e del Sole per I'inverno e I'estate.
o Cosa succede quando si fa ruotare la Terra sul suo

e Usare la torcia e la pallina sul bastoncino per rappresentare
rispettivamente il Sole e la Terra. (Per questa dimostrazione,

o Dimostrare |'orbita annuale della Terra intorno al Sole
=  Perché negli Stati Uniti puo essere inverno

= Le posizioni contrastanti della Terra e del Sole
per ogni stagione negli Stati Uniti.
= Cosa succede alle temperature stagionali in

varie localita se I'angolo di inclinazione

Metodi di erogazione dei | lezione, discussione, brainstorming, ricerca, lavoro di gruppo
contenuti (lezioni, discussioni,
ricerche, lavori di gruppo,
ecc.)
Metodo di valutazione
H5P
Riferimenti (se necessari) https://www.youtube.com/watch?v=5LOju jd304

(utilizzare lo stile APA)

https://www.youtube.com/watch?v=L7i7N-je-aM&t=33s
https://www.youtube.com/watch?v=fgYIxbUtZ98

https://education.nationalgeographic.org/resource/season/

https://www.britannica.com/science/season
https://spaceplace.nasa.gov/seasons/en/
https://www.livescience.com/25202-seasons.html

https://www.timeanddate.com/astronomy/seasons-causes.html

https://education.nationalgeographic.org/resource/season/
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