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1 Learning resources and materials in partner language

Doga ile ilgili Ogrenme Kaynaklari ve Materyaller

TEMA

(https://lwww.tema.orq.tr/)

TEMA Doga Egitim Programlari
Lise TEMA

Lise TEMA Egitim Programi kapsaminda tasarlanan etkinlikler, genclerin dogal
varliklari daha yakindan tanimalari, gezegenin nasil isledigi konusunda merak
duymalari, insanlarin gezegene etkileri Gzerine disinmeleri ve sorunlara ¢bzum
uretme konusunda gonulli olmalari i¢in firsat yaratmak Uzerine kurgulanmistir.
Program kapsaminda tasarlanan o6rnek etkinligi asagida inceleyebilir ve portala Gye
olarak diger etkinlik ve egitim materyallerine ulasabilirsiniz.

Lise TEMA Egitim Programi

Lise TEMA Egitim Programi, lise ¢agindaki gencler igin tasarlanmigtir. Bir egitim
ogretim yili boyunca farkl dersler ve kulip ¢alismalari kapsaminda uygulanmaktadir.
2014 yihindan bu yana Milli Egitim Bakanligi is birligi ile hayata gecirilen Lise TEMA
Egitim Programi gonulli 6gretmenler tarafindan yurutilmektedir. 2018 yilinda, Lise
TEMA EQgitim Programi'nin igerik ve kapsami tamamen yenilenmistir.

Kapsam/Hedefler

Lise TEMA Egitim Programi kapsaminda tasarlanan etkinlikler, genclerin dogal
varliklari daha yakindan taniyarak insanlarin gezegene etkileri tzerine dugunmeleri
ve sorunlara ¢6zum uretme konusunda aktif rol almalarina destek olmak amaciyla
kurgulanmigtir. Turkiye'nin 81 ilinde uygulanan program kapsaminda 37 yuz yuze ve
6 cevrim ici etkinlik olmak Uzere toplamda 43 etkinlik 6nerisi bulunmaktadir.

Faaliyetler

Program kapsaminda gonull 6gretmenlerin etkinlikleri kolaylikla uygulayabilmesi igin
detayll etkinlik planlari iceren ogretmen rehberi O6gretmenlere ulastirimaktadir.
Ogretmenler Egitim Portali (e-tema.org) ile tim egitim iceriklerine ve materyallerine
dijital olarak da ulasabilmektedir.


https://www.tema.org.tr/
https://www.e-tema.org/
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Ornek Etkinlikler
Sifir Atik Kavanozu Etkinligi
https://e-tema.org/ortaokul-lisetema/?/lisetema/indir/6023df22d5e32

Toprak Ana Etkinligi
https://e-tema.org/ortaokul-lisetema/?/lisetema/indir/61892a325345b
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Tema Doga Kasifi
(https://lwww.dogakasifi.org/)

Nedir, ne ise yarar?

Doga Kasifi, bagiscisi Sayin Turan Demiraslan’in destegi ile TEMA Vakfi tarafindan
geligtirilen; Marmara Bolgesi'ndeki en yaygin aga¢c ve c¢ali turlerini nasil
taniyacaginizi gosteren ucretsiz ilk elektronik doga rehberidir. Uygulama size
agaclari nasil taniyabileceginizin adimlarini 6gretir. Boylece gorsellerle olusturulan
tanimlama basamaklarini takip ederek bir agacin ismini 6grenebilir, onu daha
yakindan taniyabilir, yapraklarini, meyvesini ya da gicegini gozlemleyerek agacin turu
hakkinda daha fazla bilgiye ulasabilirsiniz.

One Gikan Ozellikler

Bitkileri tanimak ¢ok kolay olmasa da ¢ok keyifli bir deneyim. Doga Kasifi uygulamasi
bu deneyiminizde size agaclari nasil taniyabileceginizin adimlarini 6gretiyor.
Yonlendirmeleri takip ederek bir agacin ismini 6grenebilir ve onu daha yakindan
taniyabilirsiniz.

Doga Kasifi ile tanimladiginiz bitki tirlerini kayit edebilir ve kisisel gdzlem listenizi
olusturabilirsiniz. Ayrica kayitlarinizi  harita Uzerinde goruntlleyerek gozlem
yolculugunuzu gorsellestirebilirsiniz.

Doga Kasifi, etrafinda yasayan bitki turlerini tanimak isteyen deneyimli ya da yeni
baslayan herkes i¢in geligtirildi. Uygulamay kullanarak gevrenizdeki biyolojik gesitliligi
kesfedin.

Doga Kasifi Uygulamasini Ucretsiz indirebilirsiniz.

Doga Kasifi =+
TEMA, Turkiye Erozyonla Mucadele, Agaclandirma ve Dogal Varliklari Koruma Vakfi
Designed for iPhone

Free


https://e-tema.org/ortaokul-lisetema/?/lisetema/indir/6023df22d5e32
https://e-tema.org/ortaokul-lisetema/?/lisetema/indir/61892a325345b
https://e-tema.org/ortaokul-lisetema/?/lisetema/indir/61892a325345b
https://www.dogakasifi.org/
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ARASTIRMA VE UYGULAMA MERKEZ!

Fauna Flora Arastirma ve Uygulama Merkezi

(https://[famer.deu.edu.tr/tanitim/)

Merkezin Kurulusu

Fauna Flora Arastirma ve Uygulama Merkezi 2004 tarihinde kuruldu. Ancak aktif
Olarak 2009 tarihinde faaliyete basladi. Merkezimiz dogal zenginliklerimiz olan bitkiler
ve hayvanlar ile ilgili arastirma ve uygulamalarin yapildigi, Dokuz Eylil Universitesi
Rektorlugune bagh bir kurulustur.

Fauna Flora Arastirma ve Uygulama Merkezi Doga Egitimi

Dogay yasanabilir kilmak icin oncelikle onu anlamak gerekir. Dogayi anlamak ise
ogrenmekten gecer. Ogrenmenin en kalici yontemi ise yaparak 6grenmedir. Bu doga
egitimi ile hedef kitle egitimlerde aktif rol oynayacak, pek ¢ok etkinlikte yer alacaktir.
Bozulan dogal dengenin dizelmesinin, ¢evre Kirliliginin dnlenmesinin ve yer kirenin
karsi karsiya oldugu diger bazi felaketlerin dnlenmesinin bir yolu da dogay! bilen ona
dost bireyler vyetistirmektir. Doga egitimi ile bu bireylerin yetismesine katkida
bulunulmak istenmistir. Doga egitimde katihmcilara goézlem yapma firsati verilerek
dogadaki igleyisin daha iyi kavranmasi saglanacaktir. Ana maddeler halinde bu doga
egitiminin amaclari agagida siralanmistir;

» Cevre ve dogayla ilgili konular kapsaminda; katilimcilar tarafindan doganin isleyis
surecinin bilimsel bakis agisi ile anlagiimasini saglamak

» Dogada yapilacak gozlemlerle bilimsel aragtirmalari sevdirmek

» Dogada yapilacak etkinlikler araciliiyla bilime kargi merak uyandirmak ve bilimsel
disunmeyi 6zendirmek

+ Hedef kitleye aktif gorevler vererek aldiklari egitimin ve elde etkileri bilginin
kalicihgini saglamak, dogadaki surecleri ve iligkileri sorgulayarak farkindalik
yaratmak ve gevre bilincinin artmasina katkida bulunmak

* Hedef kitleye genis bir ekolojik vizyon kazandirmak

* Cevre bilincinin artmasina katkida bulunmak

* Bilgi ve kavrayiglar ile elde edilen kazanimlar sonucu Kkigisel yaraticihgin
pekismesine katkida bulunmak

« insanin yasadigi c¢evreyle olan olumsuz iliskisi sonucunda ekosistemlerde
meydana gelebilecek, degisiklikleri ve biyolojik cesitlilige yonelen tehditleri dogru
algilayabilen, yuksek ¢evre duyarliligina sahip insanlar yetistirmek amaclanmistir.

+ Ozetle bu egitimde hedefimiz doga ile ayni dili konusmak ve onu anlamaktir.

Co-funded by
the European Union


https://famer.deu.edu.tr/tanitim/
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4004 TUBITAK

Doga Egitimi ve Bilim Okullan

4004-Doga Egitimi ve Bilim Okullari Destekleme Programi
(https://www.tubitak.gov.tr/sites/default/files/13209/4004 cagri_metni 27072018.pdf)

Cagrn Amaci ve Hedef Kitlesi

Doga Egitimi ve Bilim Okullari Destekleme Programi, bilimsel bilginin toplum ile
bulusturulmasini ve  yayginlagtiriimasini, bilginin mumkun oldugunca
gorsellegtirilerek, etkilesimli uygulamalarla anlasilir bir bicimde kazandiriimasini ve
katihmcilarin bilimsel olgulari fark etmelerini saglayarak, merak duygularinin,
arastirma, sorgulama ve 6grenme isteklerinin tesvik edilmesini amaglar.

Cagn Alanlan

Doga Bilimleri, Muhendislik ve Teknoloji Alanlari, Sosyal ve Beseri Bilimler, Tarimsal
Bilimler, Tibbi Bilimler

-5-
Gunes Enerjisinden Yararlanma

Tum Dunyada vyenilenebilir bir enerji kaynagdi olarak gunesten yaygin sekilde
yararlaniimaktadir. Farkli 6zelliklerdeki gunes panelleri sayesinde gunes enerjisi
elektrik  enerjisine  donusturulmekte ve onemli miktarda enerji ihtiyaci
karsilanmaktadir.

Solar Panels (https://www.britannica.com/science/solar-enerqy)

GuUnes panellerinin konumu ve agisi gunes Isinlarindan elde edilecek elektrik
enerjisinin miktarini etkilemektedir. Farkl bolgelerde yilin farkli zamanlari i¢in gliines

-5-
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panellerinin egim agisi enerji verimini etkiyebilmektedir (TangandWu, 2004; Bakirci,
2012; Roux, 2016; MelhemandShaker, 2023). Gunes paneli Uzerine gunes 1sinlarinin
dik aciyla dusmesi elektrik Uretimini artirmaktadir (Dal, 2021).

Gones Panels /
.
Panel Agiss .

Gunes 1sinlarinin panele dik gelme durumu (Dal, 2021)

Bircok yerde gunes panelleri sabit olarak kullaniimaktadir. Duinyanin farkl
bdlgelerinde farkli zaman araliklarinda gines isinlarinin glines panellerine disus
acisi farklilik gostermektedir. Ayni zamanda glines panellerine disen guines isinlari
yilin farkli ayarinda ve farkli saatlere gbére degismektedir. Bu durum gunes
panellerinden elde edilen elektrik enerjisinin verimini etkilemektedir. Gunesg
panellerinin gunesin konumuna gore agcisinin degistirilerek maksimum verim elde
etmek mimkundur.

Ogrencilerin bir yenilenebilir enerji kaynagi olan gliinesten maksimum diizeyde nasil
yararlanilabilecegi konusunda farkindalik kazanmalari igin farkh etkinlikler yapmak
mumkundur. Bunlardan birisi de gunesin yonunu otomatik takip eden bir gunes paneli
sistemi kurdurmak ve maksimum elektrik enerjisi elde etmek olabilir.

Bu konuda birgok robotik proje 6rneg@i bulunmaktadir. Bunlardan birisi de “SolarX Sun
TrackingSystem” isimli galismadir. Bu 6rnek g¢alismada gunes 1sigini algilamak igin
LDR sensorleri kullaniimistir. Sensorlerden gelen 1sik degerine gére paneli hareket
ettirmek igin ise servo motorlar kullaniimistir. Sistemi kontrol etmek igcin arduinuno
kontrol kartindan yararlaniimigtir. SolarX calismasinda sistemin gdvdesi igin hazir
ahsap parcalar ve vidalardan yararlanildigi gérulmektedir (Sekil 1).

Sekil 1. SolarX tasarimi (https://akademi.robotistan.com/arduino-gunes-takip-
sistemi/)

Sistemin pargalarini tasiyan gdvdenin tasarimi ve Uretiminin yapiminda tek bir
tasarim s6z konusu degildir. Ogrencilerin sistemin en verimli sekilde g¢alismasini
saglayacak tasarimlar yapmalarina imkan saglanmalidir. Sistemin go6vdesini

-6-
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olusturan malzeme tahta, karton ya da 3D yazicidan uretilmis plastikten olabilir. 3D
yazicl olmasi durumunda govdeyi olusturan pargalarin tasarlanarak 3D yazicidan
cikti alinmasi 6grencilerin 3D tasarim becerilerinin de gelismesine katki sunacaktir.

Ogrencilerin  sistemin gdvdesini olugturan pargalari tinkercad programinda
tasarlamalari saglanabilir. Tincercad programi tasarima yeni baglayan gocuklarin 3D
tasarimlar yapilabildigi ve bu tasarimlari 3D yazicidan c¢ikti alabilecekleri formata
donustarebilen bir programdir (https://www.tinkercad.com/).
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Sekil 4. Tincercad programi arayuz ekrani

3D yaziya sahip olunmamasi durumunda ogrencilerin govdeye ait pargalari kontrplak
ya da mukavvadan yapmalari saglanabilir. Govdede kullanilan malzemeye goére
parcalarin birbirine baglantilar vida, yapistirici ya da sicak silikon ile yapilabilir.

Elektronik parcalarin kontrolu icin arduino karta yuklenecek programin yaziminda
ogrencilere yeterli zaman verilmelidir. Yazilan ilk kodda kusursuz c¢alismasi
beklenmemelidir. Ogrencilerin denemeler yaparak sistemi en iyi sekilde calistirmalari
icin gereken zaman verilmelidir.

“SolarX Sun TrackingSystem” isimli ¢galisma ile glines 1s1gini otomatik takip eden bir
gunes paneli sisteminin  nasil  yapildigini adim adim gosteren kaynaga
https://akademi.robotistan.com/arduino-gunes-takip-sistemi/adresinden erisebilirsiniz.
Ayrica sistemin nasil calistigini gosteren videoya su adresten
erisebilirsiniz:https://www.youtube.com/watch?v=DkpDFqgznY34&t=26s

-6 -
Yenilenebilir Enerjisi Kaynaklari ve Yapay Zeka

Yenilenebilir enerji kaynaklarinintum Dunyada kullaniminin artmasi ile birlikte elde
edilecek enerjinin kontroli 6nemli bir konu haline gelmistir. Elde edilen enerjinin
kontroll ve dagitiminin planlanmasi igin gelecekte elde edilecek enerjinin kestiriimesi

-7-
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onem tasimaktadir. Yenilenebilir enerji kaynaklarindan elde edilecek enerijiyi
kestirebilmek i¢in yapay zekadan yararlanilabilmektedir. Bu konunun énemine dikkat
ceken arastirmalar mevcuttur. Bu konuya dikkat ¢eken bazi arastirmalarda gunes
panellerinden elde edilecek enerjiyi kestirmeye yonelik olarak makine 6grenmesi
algoritmalar kullaniimis ve farkh yontemlerle farkh dogruluk oranina sahip sonuglar
elde edilmistir (Sharma et al.,2011; Zhanget al., 2018; Amarasinghe,
&Abeygunawardane, 2018; Changet al., 2021; Anuradhaet al., 2021).

Ogrencilerde yenilenebilir enerji kaynaklarinin daha verimli kullaniimasina yonelik
farkindalik olusturmak icin farkl etkinlikler yapilabilir. Bir glines panelinden elde
edilecek enerijiyi etkileyen faktorlerin neler olabilecegi ile ilgili 6grencilerin arastirma
yapmalari istenebilir. Elde edilen faktérlere dayali olarak glines panelinden elde
edilecek enerjinin kestiriimesinde yapay zekadan nasil yararlanilacag: ogrencilere
farkl etkinliklerle acgiklanabilir.

Bunun icin https://www.kaggle.com/ platformunda yer alan érnek veri setlerinden ve
orneklerden yararlanilabilir. Bu platformda gunes enerijisini farkl faktorlere gore (ay,
mevsim, rlizgar, nem vb.) kestirmeye yonelik érnek veri setlerine dayali olarak farkli
makine ogrenmesi yontemlerinin nasil uygulanabilecegi ve dogruluk oraninin nasil
bulunabilecegine yonelik érnekler yer almaktadir.

Bunlardan birisi de “Solarpowergenerationforecastwith 99% AUC” isimli 6rnek
calismadir.

Q  search

@ Hon

T Competicne Solar{Zt power generation forecast(5) with 99% AUC
@ Datasets Python - Solar Power plant Dataset

A Models

Notebook Input Output Logs Comments (107)

<> Code |

(https://www.kaggle.com/code/pythonafroz/solar-power-generation-forecast-with-99-
auc)

Bu ornekte verilerin incelenmesi, gorsellestiriimesi ve python programlama dili ile
LinearRegression, RandomForestRegressor ve DecisionTreeRegressor
yontemlerinin nasil uygulanabilecegi goOsteriimektedir.Kaggleplatformunda buna
benzer veri setleri ve drnekler yer almaktadir.

Bu tUr bir galismanin temel dlizeyde yapay zeka ve makine dgrenmesi bilgisine sahip
ogrencilerle yapilmasi yararl olacaktir. Makine 6grenmesi algoritmalari matematiksel
ve istatistiksel hesaplamalara dayali oldugundan bu konuda ©n bilgi sahibi
ogrencilerle yapiimasi dnerilmektedir.

Ogrencilerin farkl makine 6grenmesi algoritmalarini kullanarak giines panellerinden
elde edilecek enerjiyi kestirmeye calismalari saglanabilir. Elde edilen sonuglara
goredogru kestirme oranlarini kargilagtirmalari saglanabilir.

-8-
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TALAS iLE TELASA SON

Projenin Amaci:

Bu calismanin amaci endustriyel atik sulardan, toksik bir agir metal iyonu olan bakiri
¢cozelti ortaminda, cam talasina tutturularak uzaklastirmaktir.

GuUnumuzde su kirliligi dnemli bir sorundur. Cevre sularinda bulunan zehirli agir metal
iyonlarinin uzaklastirilmasi gerekmektedir. Agir metaller su kirletici unsurlar arasinda
canli sistemlere gosterdikleri zehirli 6zelliklerinden dolayr 6nemli yer tutmaktadir. Agir
metallerin sulardan uzaklastirimasi igin, ¢oktirme ve yuzey adsorpsiyonu gibi
yontemler kullaniimaktadir.

Atik sulardan Kirleticilerin uzaklastirilmasinda adsorpsiyon, yaygin olarak kullanilan
bir yontemdir. Ozellikle agir metal gideriminde yliksek verimli olmasi bakimindan
tercih edilir bir konumdadir. Adsorpsiyon, atom, iyon ya da molekullerin bir kat
yuzeyine tutturulmasi islemidir. Adsorpsiyon igleminde adsorplanan turlere adsorbent
denir. Adsorbentler; dogal, endustriyel ve tarimsal atiklardan elde edilen adsorbentler
olarak siniflandiriimistir. Adsorpsiyon iglemlerinde aktif karbon yaygin olarak
kullanilmasina ragmen yuksek maliyetlere yol agmaktadir. Aktif karbona alternatif
olusturabilecek, duguk maliyetli kitosan, zeolit, kil gibi dogal adsorbentler; atik gamur,
kul gibi endustriyel atiklar ve piring kabugu, narenciye kabugu, hindistan cevizi
kabugu gibi tarimsal atiklar Uzerinde durulmus ve bu adsorbentlerin atiksulardan agir
metallerin gideriminde yeterli baglama kapasiteleri oldugu gorulmastir. Narenciye
kabugu, pirin¢g kabugu gibi tarimsal atiklar da atik su aritiminda kullaniimaktadirlar.
Fakat yerel olarak temin edilebildiklerinden bunlarla ilgili calismalar daha azdir.

Materyal ve Yontem
Deneylerde Kullanilan Malzemeler ve Kimyasallar

Analitik terazi, erlen mayerler (250 ml), beherler (100 ml), Cam huni, pipetler (10 ml),
stizge¢ kagidi, mikro pipetler veya puarlar, bagetler, balon jojeler, bakir nitrat —
Cu(NOs3)2.3H20, sodyum karbonat — Na2COg, saf su ve odun talagi

Cozeltilerin Hazirlanmasi

Cu(NO3)2.3H20 ( Bakir nitrat) Cozeltisi: Cozelti 0,5 g Cu (Il) igcerecek sekilde
hazirlandi. Bunun igin 1,90 g bakir nitrat 1 L’lik balon joje igerisinde saf suda ¢6zuldu.
Butin deneylerde 50 ml olarak kullanildi. 50 ml ¢ozelti icerisindeki Cu(ll) miktar
0,025 g olarak hesaplanmistir.

Na2COs ( Sodyum karbonat) Cozeltisi: 2 g sodyum karbonatin 500 ml’lik balon
joje icerisinde saf su ile ¢d6zlilmesinden hazirlandi.

Bakir iyonlarinin Odun talasi Tarafindan Tutulmasi:

-9-
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1 g olarak tartila odun talagsi , igerisinde 50 ml bakir nitrat ¢ézeltisinin bulundugu 250
ml’lik erlenler icerisine atilarak, 45 dk boyunca elde galkalandi. Bu sirenin sonunda
slizgec kagidiyla siizdigimiz bu ¢ozeltilerdeki bakir (Cu*?) iyonlarini ¢oktiirmek igin,
sodyum karbonat ¢ozeltisi (Na2COs3) kullanilarak, bakir iyonlari bakir karbonat olarak
¢cOktlraldl. Cokturllen bakir karbonatlar kurutulduktan sonra hassas elektronik
terazide tartildi. Bakir karbonat icerisindeki bakir miktari, bakir nitrat icerisindeki bakir
miktari ¢ikarilarak, talas tarafindan tutulan bakir miktari hesaplandi.

Sonug ve Oneriler:

1. Bu calismada agir metal iyonlarindan bakirin, atik sulardan uzaklastiriimasi
hedeflenmistir. Bunun igin kolay bulunabilmesi ve ucuz olmasi sebebiyle
odun talagi kullaniimistir.

2. 45 dk'da maksimum tutma kapasitesi 39,6 mg Cu*? / 1 g talas olarak
hesaplanmistir.

3. Bu calisma bize; atik, ucuz, kolay bulunabilen talasin atik sularda bulunan
Cu*? iyonlarini uzaklastirmak icin kullanilabilecek 6nemli bir adsorban
olabilecegdini gostermisgtir.

4. Cu (Il) iyonlarinin atik sulardan uzaklastiriimasina, pH, ¢alkalama stresi gibi
etkenlerin etkisi de aragtirilabilir.

2 Learning resources and materials in English
-1 -

TEMA ¢

TEMA

(https://lwww.tema.org.tr/)

TEMA Nature Education Programs
High School Theme

The activities designed within the scope of the High School TEMA Education
Program are designed to create opportunities for young people to get to know natural
assets better, to be curious about how the planet works, to think about the effects of
people on the planet, and to volunteer to find solutions to problems. You can review
the sample activity designed within the scope of the program below and access other
activities and training materials by becoming a member of the portal.
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High School Theme Education Program

The High School Theme Education Program is designed for high school-age youth. It
is applied within the scope of different courses and club activities throughout an
academic year. The High School TEMA Education Program, which has been
implemented in cooperation with the Ministry of National Education since 2014, is
carried out by volunteer teachers. In 2018, the content and scope of the High School
TEMA Education Program was completely renewed.

Scopel/Targets

The activities designed within the scope of the High School TEMA Education
Program are designed to support young people to get to know natural assets better,
to think about the effects of people on the planet and to take an active role in
producing solutions to problems. Within the scope of the program implemented in 81
provinces of Turkey, there are a total of 43 activity proposals, 37 face-to-face and 6
online activities.

Activities

Within the scope of the program, a teacher guide containing detailed activity plans is
delivered to teachers so that volunteer teachers can easily implement the activities.
Teachers can also access all educational content and materials digitally via the
Education Portal (e-tema.org).

Sample Events
Zero Waste Jar Event

https://e-tema.org/ortaokul-lisetema/?/lisetema/indir/6023df22d5e32
Mother Earth Event

https://e-tema.org/ortaokul-lisetema/?/lisetemal/indir/61892a325345b
What Have We Done So Far?

Within the scope of the High School TEMA Education Program, approximately 4,000
classrooms/teachers and 111,000 children have been reached in 81 provinces of
Turkey so far.

_2.

IEMA® ) Doga Kasifi

TEMA Nature Explorer

(https://lwww.dogakasifi.org/)

What is it, what does it do?

Developed by the TEMA Foundation with the support of Nature Explorer and its
donor, Mr. Turan Demiraslan; It is the first free electronic nature guide that shows you
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how to identify the most common tree and shrub species in the Marmara Region. The
app teaches you the steps of how to recognize trees. Thus, by following the
identification steps created with visuals, you can learn the name of a tree, get to
know it better, and find more information about the type of tree by observing its
leaves, fruit or flower.

Highlights

Even though it is not easy to get to know the plants, it is a very enjoyable experience.
The Nature Explorer app teaches you the steps of how to recognize trees in this
experience. By following the directions, you can learn the name of a tree and get to
know it better.

With Nature Explorer, you can save the plant species you define and create your
personal observation list. You can also visualize your observation journey by viewing
your records on the map.

Nature Explorer has been developed for anyone experienced or a beginner who
wants to get to know the plant species that live around them. Explore the biodiversity
around you using the app.

You can download the Nature Explorer App for free.

Doga Kasifi =2

TEMA, Turkiye Erozyonla Mucadele, Agaclandirma ve Dogal Varliklari Koruma Vakfi
Designed for iPho

ARASTIRMA VE UYGULAMA MERKEZI

Fauna Flora Research and Application Center

(https://[famer.deu.edu.tr/tanitim/)

Foundation of the Center
Foundation of the Center

The Fauna Flora Research and Application Center was founded in 2004. However, it
started to operate actively in 2009. Our center is an institution affiliated to the Dokuz
Eylul University Rectorate, where research and applications are carried out on plants
and animals, which are our natural wealth.

Fauna Flora Research and Application Center Nature Education
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In order to make nature livable, it is first necessary to understand it. Understanding
nature is about learning. The most permanent method of learning is learning by
doing. With this nature education, the target audience will play an active role in the
trainings and take part in many activities. One of the ways to restore the deteriorated
natural balance, to prevent environmental pollution and to prevent some other
disasters that the earth is facing is to raise individuals who know nature and are
friendly to it. It is aimed to contribute to the upbringing of these individuals with nature
education. In nature education, participants will be given the opportunity to make
observations and a better understanding of the functioning of nature will be provided.
The main items of this nature education are listed below;

» Within the scope of environmental and nature-related issues; To ensure that the
working process of nature is understood from a scientific point of view by the
participants

* To popularize scientific research with observations to be made in nature

» To arouse curiosity towards science and to encourage scientific thinking through
activities to be carried out in nature.

» To ensure the permanence of the education and knowledge they receive by giving
active tasks to the target audience, to raise awareness by questioning the processes
and relationships in nature, and to contribute to the increase of environmental
awareness.

» Gaining a broad ecological vision to the target audience
« Contributing to the increase of environmental awareness

« Contributing to the consolidation of personal creativity as a result of gains obtained
with knowledge and insights.

* It is aimed to raise people with high environmental awareness, who can accurately
perceive the changes that may occur in ecosystems as a result of the negative
relationship of humans with their environment and the threats to biological diversity.

* In summary, our aim in this training is to speak the same language with nature and
to understand it.
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4004 TUBITAK

Doga Egitimi ve Bilim Okullan

4004-Nature Education and Science Schools Support Program

(https://www.tubitak.gov.tr/sites/default/files/13209/4004 cagri metni 27072018.pdf)

Call Purpose and Audience

The Nature Education and Science Schools Support Program aims to bring together
and disseminate scientific information with the society, to provide information in a
comprehensible way through interactive applications by visualizing as much as
possible, and to encourage the sense of curiosity, research, inquiry and learning
desire by enabling the participants to realize scientific facts.

Fields

Natural Sciences, Engineering and Technology Fields, Social Sciences and
Humanities, Agricultural Sciences, Medical Sciences

_5-
UTILIZING SOLAR ENERGY

The sun is widely used as a renewable energy source all over the world. Thanks to
solar panels with different characteristics, solar energy is converted into electrical
energy and a significant amount of energy needs are met.

Solar Panels (https://www.britannica.com/science/solar-enerqy)

The position and angle of the solar panels affect the amount of electrical energy to be
obtained from the sun's rays. The tilt angle of solar panels for different times of the
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year in different regions can affect energy efficiency (TangandWu, 2004; Bakirci,
2012; Roux, 2016; MelhemandShaker, 2023). The falling of the sun rays on the solar
panel at a right angle increases the electricity production (Dal, 2021).

Gunes Panel:
\
o /
Panel Acis 4

Situation of the sun's rays perpendicular to the panel (Dal, 2021)

Solar panels are used permanently in many places. The angle of incidence of the
sun's rays on the solar panels differs at different time intervals in different parts of the
world. At the same time, the sun rays falling on the solar panels change according to
different settings of the year and different times. This situation affects the efficiency of
electrical energy obtained from solar panels. It is possible to obtain maximum
efficiency by changing the angle of the solar panels according to the position of the
sun.

It is possible to carry out different activities for students to gain awareness about how
to make maximum use of the sun, which is a renewable energy source. One of them
may be to install a solar panel system that automatically follows the direction of the
sun and to obtain maximum electrical energy.

There are many examples of robotic projects on this subject. One of them is the
study called “SolarX Sun Tracking System”. In this case study, LDR sensors are used
to detect sunlight. Servo motors are used to move the panel according to the light
value coming from the sensors. Arduino control card is used to control the system. In
the SolarX study, it is seen that ready-made wooden parts and screws are used for
the body of the system (Figure 1).
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Figure 1. SolarX design (https://akademi.robotistan.com/arduino-gunes-takip-
sistemi/)

There is no single design in the design and production of the body that carries the
parts of the system. Students should be given the opportunity to make designs that
will enable the system to work in the most efficient way. The material that makes up
the body of the system can be wood, cardboard or 3D printed plastic. In the case of a
3D printer, designing the parts that make up the body and taking a printout from the
3D printer will also contribute to the development of students' 3D design skills.

Em Solar System D 8 _;;'ﬂ - (jo ;:!,:.
E L ©
Temel Sekille s Q
§v e
P 0 «
)
4 46 &

Figure 4. Tincercad program interface screen

In the absence of 3D writing, students can make the body parts out of plywood or
cardboard. Depending on the material used in the body, the parts can be connected
to each other with screws, glue or hot silicone.

Students should be given enough time to write the program to be uploaded to the
Arduino board for the control of electronic parts. It should not be expected to work
perfectly in the first code written. Students should be given time to make the system
work in the best possible way by experimenting.

You can access the source that shows step by step how to make a solar panel
system that automatically follows the sunlight with the work named “SolarX Sun
TrackingSystem” at https://akademi.robotistan.com/arduino-gunes-tracking-sistemi/.
You can also access the video showing how the system works at:
https://lwww.youtube.com/watch?v=DkpDFqznY34&t=26s

-6 -

RENEWABLE ENERGY RESOURCES AND ARTIFICIAL INTELLIGENCE

-16-


https://akademi.robotistan.com/arduino-gunes-takip-sistemi/
https://akademi.robotistan.com/arduino-gunes-takip-sistemi/

‘;,_@‘ Learn STEM

§ = UK . . Co-funded by
e, O Innovative Modelof learning STEM the European Union
LT in secondary schools

v "5 8N °

With the increase in the use of renewable energy sources all over the world, the
control of the energy to be obtained has become an important issue. It is important to
estimate the energy to be obtained in the future for the control and distribution of the
energy obtained. Artificial intelligence can be used to estimate the energy to be
obtained from renewable energy sources. There are studies that draw attention to the
importance of this issue. In some studies that draw attention to this issue, machine
learning algorithms have been used to estimate the energy to be obtained from solar
panels, and results with different accuracy rates have been obtained with different
methods (Sharma et al, 2011; Zhanget al, 2018; Amarasinghe,
&Abeygunawardane, 2018; Changet al. ., 2021; Anuradhaet al., 2021).

Different activities can be done to raise awareness among students about the more
efficient use of renewable energy resources. Students may be asked to do research
on the factors affecting the energy to be obtained from a solar panel. How to use
artificial intelligence in estimating the energy to be obtained from the solar panel
based on the factors obtained can be explained to the students with different
activities.

For this, sample data sets and examples on the https://www.kaggle.com/ platform
can be used. This platform includes examples of how different machine learning
methods can be applied and how to find the accuracy rate based on sample datasets
for estimating solar energy according to different factors (month, season, wind,
humidity, etc.).

One of them is the case study named “Solarpowergenerationforecastwith 99% AUC”.

= Q  search

Create
@) rroz - smoaco 13370 viEws - 100 CopyaEdit 200 JRFY

Home

Compatiions Solar{Zt power generation forecast(5) with 99% AUC

Datasets Python - Solar Power plant Dataset

> B <@ ®

Models
Notebook Input Output Logs Comments (107)

<> Code |

(https://www.kaggle.com/code/pythonafroz/solar-power-generation-forecast-with-99-
auc)

This example shows how to analyze and visualize data, and how LinearRegression,
RandomForestRegressor and DecisionTreeRegressor methods can be applied with
the python programming language. There are similar data sets and examples on the
Kaggleplatform.

It would be beneficial to conduct such a study with students who have basic
knowledge of artificial intelligence and machine learning. Since machine learning
algorithms are based on mathematical and statistical calculations, it is recommended
to be done with students who have prior knowledge on this subject.
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Students can try to estimate the energy to be obtained from solar panels by using
different machine learning algorithms. According to the results obtained, it can be
ensured that they compare the correct estimation rates.

-7 -
END THE FURY WITH SAW
Aim Of The Project:

The aim of this study is to remove copper, which is a toxic heavy metal ion, from
industrial wastewater by attaching it to pine sawdust in a solution environment.

Today, water pollution is a major problem. Toxic heavy metal ions in environmental
waters must be removed. Heavy metals have an important place among the water
pollutants due to their toxic properties to living systems. Methods such as
precipitation and surface adsorption are used to remove heavy metals from water.

Adsorption is a widely used method for removing pollutants from wastewater. It is in a
preferred position especially in terms of its high efficiency in heavy metal removal.
Adsorption is the process of attaching atoms, ions or molecules to a solid surface.
Species adsorbed in the adsorption process are called adsorbents. Adsorbents;
classified as adsorbents obtained from natural, industrial and agricultural wastes.

Although activated carbon is widely used in adsorption processes, it causes high
costs. Low-cost natural adsorbents such as chitosan, zeolite, clay, which can be an
alternative to activated carbon; Industrial wastes such as waste sludge, ash and
agricultural wastes such as rice husk, citrus peel, coconut shell were emphasized
and it was observed that these adsorbents have sufficient binding capacity in the
removal of heavy metals from wastewater. Agricultural wastes such as citrus peels
and rice husks are also used in wastewater treatment. However, since they are
available locally, studies on them are less.

Materials And Method
Materials and Chemicals Used in Experiments:

Analytical balance, flasks (250 ml), beakers (100 ml), Glass funnel, pipettes (10 ml),
filter paper, micro pipettes or pucks, drumsticks, flasks, copper nitrate -
Cu(NO3)2.3H20, sodium carbonate — Na2CO3, purified water and wood sawdust.

Preparation of the Solutions

Cu(NO3)2.3H20 ( Copper nitrate) Solution: The solution was prepared to contain 0.5
g Cu (Il). For this, 1.90 g of copper nitrate was dissolved in pure water in a 1 L flask.
50 ml was used in all experiments. The amount of Cu(ll) in 50 ml of solution was
calculated as 0.025 g.

Na2CO3 (Sodium Carbonate) Solution: It was prepared by dissolving 2 g of sodium
carbonate in a 500 ml flask with distilled water.

Retention of Copper lons by Sawdust:
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Wood sawdust weighed as 1 g was thrown into 250 ml flasks containing 50 ml of
copper nitrate solution and shaken by hand for 45 minutes. At the end of this period,
copper ions were precipitated as copper carbonate by using sodium carbonate
solution (Na2CO3) to precipitate copper (Cu+2) ions in these solutions that we
fillered with filter paper. After the precipitated copper carbonates were dried, they
were weighed on a sensitive electronic balance. The amount of copper retained by
the sawdust was calculated by subtracting the amount of copper in the copper
carbonate and the amount of copper in the copper nitrate.
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