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1 Learning Resources

1.1 Learning Unit - Collect and sort garbage

1.1.1 Background

Collecting and sorting garbage responsibly helps to protect the environment. These
practices reduce the risk of air, water and soil pollution, as well as the negative impact on
natural ecosystems and biodiversity.

Through collecting and sorting garbage, it is possible to identify materials that can be
recycled or reused. This means that a large amount of waste can be diverted to recycling or
composting processes, avoiding landfill.

Sorting garbage helps conserve natural resources such as wood, metals, paper and
plastics. Recyclable materials identified during the sorting process can be recovered and
returned to the economy, reducing the need to extract and process new resources.

This lesson not only encourages students to become responsible citizens, but also to
explore the connections and practical applications of science disciplines such as chemistry,
biology and IT.

In order to start the lesson, students will be divided in two teams and their task will be
explained to them. The teacher will prepare a table with several printed recycling codes, and
the same codes will also be present on a roulette wheel generated by the Wheel of Names app.
Each team will have to spin the roulette wheel and, depending on the recycling symbol
selected, they will have to find and match the corresponding materials with the identical
symbol on the table. The time allowed for identifying and matching materials will be a
maximum of 30 seconds.

Before starting the practical activity, students will watch a video which will present
theoretical notions about garbage collection and sorting as well as a practical example of how
this activity should be organised. This material will facilitate the understanding of basic
concepts and prepare students for the practical tasks.

The activity of identifying and sorting materials for recycling will be followed by a
class discussion about the importance and impact of recycling and sorting garbage correctly.
Students will be able to share their experiences and reflect on how these practices can help
protect the environment.

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.

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.

This interdisciplinary and interactive lesson is designed to inspire and educate students
about the importance of recycling and proper garbage sorting, thus helping to develop
responsible and environmentally conscious citizens.
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1.1.2 Content

in secondary schools

LearnSTEM Pedagogical Model

Module 1: Collect and sort garbage

Aim of the module/ learning
unit

The aim of this module is to highlight the importance of
collecting and sorting garbage correctly in order to protect the
environment, conserve natural resources and reduce pollution,
as well as to promote a more sustainable economy and a more
environmentally responsible society.

Duration

50 minutes

Learning Objectives

At the end of the lesson, students will be able to:

1 Name the seven SPI codes specific to plastic materials;

2 Identify the different types of recyclable materials and
associate them with the corresponding recycling symbols.

3 Develop practical and critical thinking skills through active
participation in activities to identify and sort recyclable materials;
4 |dentify and propose creative solutions for managing waste and
promoting recycling in their community.

Resources&Materials
Required

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

- Printed codes;

- Laptop/Videoprojector;

- Recyclable materials collected (Cardboard boxes, plastic,
aluminium, bags, plastic bottles, glass, PVC pipes, metal
boxes, etc.)

- - White or coloured paper;

- - Writing objects;

- -5HP Quiz

- - Didactic video material;

- - Additional motivational video materials;

- - Power Point presentation;

- -Wheel of Names application;

Procedure

The instructional steps that students should follow:

The teacher divides the class into two groups and proposes a
competition to the students.

The team with the most correct matches will win.

Steps:
1. View the didactic material;
2. Divide the students into groups;
3. Collection of recyclable garbage;
4. Establishing the rules of the game and starting the game.
5 Identify the type of recyclable garbage according to the
specific code and position it appropriately.
6. Announcing the winning team.
7. Feedback.
Content Delivery Methods Group Wf)rk
Explanation

(lecture,discussions, research,

Practice demonstration
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group work, etc.)

Discussion
Problematisation
Brainstorming

Assessment Method

5HP Quiz
Assessment based on achievements and practical results;

References

https://dictionary.cambridge.org/dictionary/english/garbage
https://www.ldoceonline.com/dictionary/garbage
https://www.oxfordlearnersdictionaries.com/definition/american

english/garbage
https://www.roadrunnerwm.com/blog/history-of-garbage
https://ecoresources.net.au/why-is-waste-sorting-important/
https://wheelofnames.com
https://www.youtube.com/watch?v=b-0eajX7Xlo
https://www.youtube.com/watch?v=3Lzsu8SXaWyY



https://dictionary.cambridge.org/dictionary/english/garbage
https://www.ldoceonline.com/dictionary/garbage
https://www.oxfordlearnersdictionaries.com/definition/american_english/garbage
https://www.oxfordlearnersdictionaries.com/definition/american_english/garbage
https://www.roadrunnerwm.com/blog/history-of-garbage
https://ecoresources.net.au/why-is-waste-sorting-important/
https://wheelofnames.com/
https://www.youtube.com/watch?v=b-0eajX7Xlo
https://www.youtube.com/watch?v=3Lzsu8SXaWY
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1.2 Learning Unit - Build a Balance Scale

1.2.1 Background

The manufacturing of new materials contributes to air, water and soil pollution
through emissions of greenhouse gases, toxic chemicals and hazardous waste. Reusing
recyclable products helps reduce this pollution by avoiding additional material production and
recycling the amount of waste.

This lesson not only demonstrates the importance of recycling and sustainable
thinking, but also stimulates students' creativity, giving them the freedom to design and build
their own scale according to their imagination and preferences.

This lesson is designed to provide students with an engaging and interactive
educational experience, combining creativity and STEM (Science, Technology, Engineering
and Math) knowledge to promote learning and discovery. Through an inspirational video,
students are invited to explore the process of creating a balance scale using recycled materials
such as plastic bottles, cardboard boxes or other items that would otherwise be thrown away.

In addition to the practical aspect, the lesson aims to stimulate critical thinking and
problem-solving skills, giving students the opportunity to explore the intersections between
engineering, mathematics, physics and ecology.

Through their challenge to design and build their own balances, students will learn to
identify and apply mathematical and scientific concepts in a real-world context relevant to
their everyday lives.

The lesson also aims to give students the opportunity to understand the difference
between mass and weight and to discover the units of measurement associated with these
concepts.

For students, knowing and promoting the importance of reusing recyclable products is
essential for their environmental education, developing responsible behaviour and
contributing to environmental protection.

In order to increase the importance and the relevance of the topic addressed, starting
from the curriculum - Recycling, we proposed to build a balance scale, for teaching purposes,
using recyclable materials.

In this way, the lesson aims to inspire students to become responsible citizens and
actively engage in building a greener and more sustainable future for all.
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Module 2: Build a Balance Scale
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Aim of the module/ learning
unit

The aim of this module is to highlight the importance of reusing
recyclable materials in order to create a balance scale.

Duration

50 min

Learning Objectives

At the end of this module, students will be able to:

1 define the concept of balance scale;

2 identify the recyclable materials needed to build the balance
scale;

3 select the tools needed to build the balance scale;

4 identify the units of measurement used in weighing;

5. measure the mass of an object using the balance scale;

6. identify the difference between mass and weight;

Resources&Materials
Required

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

- Cardboard boxes;

- String;

- Plastic bottles;

- Scissors;

- Cutter;

- Measuring tape;

- Adhesive tape;

- White and coloured paper;

- Plastic and cardboard cups;
- Pens and pencils;

- Silicone glue gun;

- Video projector/laptop;

- Instructional video material;
- Additional video materials;
- PPT presentation;

- H5P quiz

- Kitchen scale;

- Various recyclable materials (plastic, buttons, stoppers,
bags etc.)

Procedure

The class is divided into groups of 4 pupils chosen randomly and
the task is set out: make a balance scale using the recyclable
materials provided.

Working time: 40 minutes.

Steps to follow:

1. View the practical example;

2. Identify the recyclable materials to be used in making the
balance scale;

3. Divide the students into groups;

4, Building the balance scale using the video material
provided by the teacher as a model;

5. Balancing the balance scale using recyclable materials,
after the teacher has added the standard object to one of the two

-5-
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trays.
6. Weighing the recycled objects added by the students in

the second free tray in order to restore the balance of the
balance scale.

7. Ranking of the groups based on the value obtained by
weighing the recycled items. The winning group is the one whose
value is closest to the mass of the standard object.

8. Feedback.

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

Teamwork

Research

Practical demonstration
Discussions

Explanation
Brainstorming
Problematisation
Practical experiment

Assessment Method

H5P Quiz
Assessment based on achievements and practical outcomes;

References

http://www.amathsdictionaryforkids.com/gr/b/balanceScales.ht
ml

https://www.sciencea-
z.com/main/ProcessResource/unit/33/process-science/grades-3-
4/balance-scales
https://schlaboratory.blog/balance-scale-definition-function-
how-it-works-and-how-to-use-it/
https://www.youtube.com/watch?v=_Z0X0yE8loc
https://www.youtube.com/watch?v=J -DF5nYw7E&t=72s



http://www.amathsdictionaryforkids.com/qr/b/balanceScales.html
http://www.amathsdictionaryforkids.com/qr/b/balanceScales.html
https://www.sciencea-z.com/main/ProcessResource/unit/33/process-science/grades-3-4/balance-scales
https://www.sciencea-z.com/main/ProcessResource/unit/33/process-science/grades-3-4/balance-scales
https://www.sciencea-z.com/main/ProcessResource/unit/33/process-science/grades-3-4/balance-scales
https://schlaboratory.blog/balance-scale-definition-function-how-it-works-and-how-to-use-it/
https://schlaboratory.blog/balance-scale-definition-function-how-it-works-and-how-to-use-it/
https://www.youtube.com/watch?v=_Z0X0yE8Ioc
https://www.youtube.com/watch?v=J_-DF5nYw7E&t=72s
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1.3 Learning Unit 3 - Composting in a bottle and creation of a composter - reuse of
biodegradable waste

1.3.1. Background

This lesson is designed in order to educate students on the importance of responsible
waste management and recycling through the creation of composters from plastic bottles. By
making these composters, students will not only learn how to recycle and reuse plastic
materials, but will also learn how to recycle organic household waste such as fruit and
vegetable peels, kitchen scraps, dried leaves, paper and other biodegradable materials.
Through the interactive and practical activities proposed, students will also learn how they
can contribute to protect the environment and conserve natural resources.

The first part of the lesson presents an informative video that shows the problems of
improper waste management, including the negative impact of burning plastics or improper
disposal, which leads to environmental pollution.

In this way, students will understand the consequences of these practices and will be
motivated to find alternative and sustainable solutions.

Also in this video, practical examples of how to make a composter out of plastic
bottles will be presented and its advantages will be highlighted, as well as how to make
compost and its benefits in gardening and agriculture.

Afterwards, students will be divided into groups and will be presented an assignment
to create composters out of plastic bottles. Each team will receive the necessary materials and
will be guided by the teacher through the construction process. Students will be encouraged to
use their creativity and practical skills to make the composters according to the requirements.

During the practical activity, students will learn about the composting process and
they will understand its benefits in producing natural fertilizer for plants.

Composting is an effective way to reduce organic waste. As around 30-40% of
household waste is compostable organic material, by composting this waste, we can reduce
the amount of waste sent to landfill and thus reduce the negative impact on the environment.
Compost is an organic fertiliser rich in essential soil nutrients such as nitrogen, phosphorus
and potassium. Therefore, the use of compost in gardening and agriculture can reduce
dependence on synthetic chemical fertilisers. Compost provides a natural and balanced source
of plant nutrients, helping to maintain long-term soil health.

For students, learning about the composting process is important because it educates
them about protecting the environment, conserving natural resources and adopting responsible
and sustainable waste management behaviour.

Composting can be a practical and creative activity for them. They can learn to
combine different organic materials, monitor the decomposition process and observe the
positive effects of compost on plants and soil.

By learning to compost, students develop practical skills and responsibility in waste
management.
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1.3.2. Content

LearnSTEM Pedagogical Model

Module 3: Composting in a bottle and creation of a composter - reuse of biodegradable waste

Aim of the module/ learning
unit

The aim of this module is to develop students' responsible and
practical waste management skills, to learn how to recycle and
reuse organic materials instead of throwing them away, and to
promote environmentally responsible behaviour.

Duration

50 min

Learning Objectives

At the end of the class, students will be able to:

1.Define compost;

2.Identify the types of household waste that can be used to make
compost;

3.Make their own composter at home.

4.Know the importance of using compost and give examples of
where it can be used.

5.Develop practical and creative thinking skills by actively
participating in the construction of composters using recycled
materials.

Resources&Materials
Required

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

- - Plastic bottles;

- -Organic household waste (leaves, plant resources)
- -Soil;

- -Water;

- Pieces of paper;

- Scissors

- - Adhesive tape;

- Instructional video material;
- Laptop/Videoprojector;

- -H5P Quiz;

- - Additional video materials;
- -Power Point Presentation;

Procedure

The training steps students must follow:

Divide the class into groups of 4 students chosen at random and
outline the work task: make the composter using the materials
provided by the teacher and add the raw material to make the
compost. Actual working time: 40 minutes.

Steps to follow:

1. View the practical example;

2. Identify the materials needed to make the composter;
3. Divide the students into groups;

4. Making the composter;

5, Adding the raw material to obtain the compost;

Once the above steps have been completed, the composters will
be placed so that they can benefit from the sunlight. The
development of the compost will be visible within 3 to 6 weeks.
Thus we have the following steps:

-8-
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1. Watering the compost - daily;
2. Checking the condition of the compost and changes in
structure.
3. Proper use of compost.
4, Giving feedback.
Content Delivery Methods Group work
. . Research
(lecture,discussions, research, .
Explanation
group work, etc.) . .
Discussion

Problematizing

Practical demonstration
Practical experiment
Group project
Brainstorming

Assessment Method 5HP Quiz
Assessment based on achievements and practical results
Continuous evaluation by observation

References https://dictionary.cambridge.org/dictionary/english/compost
https://www.collinsdictionary.com/dictionary/english/compost
https://www.oxfordlearnersdictionaries.com/definition/english/c
ompost 1
https://www.carryoncomposting.com/142941469.html
https://www.nrdc.org/stories/composting-101#types
https://www.youtube.com/watch?v=04dI4YIjMZk
https://www.youtube.com/watch?v=pi-vsJOaduk



https://dictionary.cambridge.org/dictionary/english/compost
https://www.collinsdictionary.com/dictionary/english/compost
https://www.oxfordlearnersdictionaries.com/definition/english/compost_1
https://www.oxfordlearnersdictionaries.com/definition/english/compost_1
https://www.carryoncomposting.com/142941469.html
https://www.nrdc.org/stories/composting-101#types
https://www.youtube.com/watch?v=O4dI4YljMZk
https://www.youtube.com/watch?v=pi-vsJOaduk
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1.4. Learning Unit 4 - Upcycling — Reuse of plastic

1.4.1. Background

This engaging and interactive lesson is designed to educate students about upcycling -
reusing plastic and the importance of this practice for the environment and for protecting
biodiversity.

Through an informative video, students will understand how crucial it is to give new
life to materials that are no longer useful, instead of throwing them away and contributing to
environmental pollution.

The lesson aims to combine several disciplines, such as biology and engineering, to
give students a holistic perspective on the issue of plastic and its impact on the environment
and human health. Students will learn that plastic is extremely dangerous and harmful to all of
humanity, affecting negatively both the environment and wildlife, taking seabirds as an
example.

With millions of birds dying each year from plastic ingestion, including microplastics,
it is clear that urgent action is needed. Upcycling is the life-saving solution that can turn
plastic from an enemy of birds into an ally.

Students will be guided to build bird feeders using recyclable materials and place them
in accessible places to provide food and shelter for these incredible creatures.

Students will use the materials provided by the teacher and follow the directions and
requirements for the construction of the feeders. Once the feeders are in place, students will
fill them with seeds and carefully observe if the birds are coming to feed, photographing them
to highlight the positive impact of their actions.

This lesson is important for students as it educates them about environmental
responsibility and encourages them to act proactively to protect biodiversity. Through
upcycling, students learn that every gesture counts in the fight against pollution and that they
can have a positive impact on the environment through simple and sustainable actions.

Reusing plastic waste can also be a way to save money. Instead of buying new
containers every time we need them, we can reuse existing ones, saving the costs associated
with buying new ones.

Reusing plastic can stimulate creativity and innovation. People can find inventive
ways to reuse plastic containers for purposes other than their original purpose, such as
creating art, toys or household items.

Encouraging the reuse of plastic waste can stimulate creativity and innovation among

students. They can find inventive ways to transform containers into other useful or decorative

objects, developing practical and creative skills.

-10-
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1.4.2. Content

LearnSTEM Pedagogical Model

Module 4: Upcycling — Reuse of plastic

Aim of the module/ learning
unit

The aim of this module is to encourage the reuse and upcycling
of materials, giving students not only the opportunity to
contribute to the protection of the environment, but also to
develop empathy and awareness towards the dangers to which
living creatures are exposed.

Duration

50 min

Learning Objectives

At the end of the lesson, students will be able to:

1 Define upcycling;

2 Identify the dangers related to plastic particle pollution;

3 Enumerate the dangers to which seabirds are exposed.

4 Know the benefits of upcycling.

5 Give examples of seabirds that may ingest plastic.

6 Develop practical and creative thinking skills by actively
participating in the construction of bird feeders.

Resources&Materials
Required

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

- Plastic bottles;

- Scissors;

- Cutter;

- - Adhesive tape;

- String;

- - Wire;

- Plastic plates;

- - White and coloured paper;
- Writing instruments;

- Silicone glue gun;

- -Wooden sticks;

- Screws and nuts;

- PowerPoint presentation;
- -Instructional video material;
- - Additional video material;
- -5HP Quiz;

- - Laptop/Videoprojector;

Procedure

Steps to follow:

Divide the class into groups of 4 students chosen at random and
set the working task: Build a bird feeder using the materials
provided by the teacher.

Working time: 40 minutes

1. Watch the video material;

2. Divide students into groups;

3. Identify the materials needed to build the feeders;
4, Building bird feeders
5. Presentation of the product made by each group and

testing its conformity;
After following the previous steps, the bird feeders should be

-11-
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placed in a visible place so that they are accessible to the birds
and easy to see. The supervision of the activity in the feeder area
is one hour per day for one week.

Next we have the following steps:

1. Counting and identifying birds visiting the feeders;
2. Photographing the birds visiting the feeders;
3. Presentation of the results;
4, Giving feedback.

Content Delivery Methods Working in groups

. . Research

(lecture,discussions, research, .
Explanation

group work, etc.) . .
Discussion

Problematizing
Practical experiment
Group project
Brainstorming

Assessment Method

S5HP Quiz;
Assessment based on practical achievements and results;
Continuous assessment through observation;

References

https://www.oxfordlearnersdictionaries.com/definition/english/u
pcycle
https://dictionary.cambridge.org/dictionary/english/upcycling
https://www.treehugger.com/what-is-upcycling-5116081
https://oceanblueproject.org/the-effects-of-plastic-p-on-

seabirds/

https://www.futurelearn.com/info/courses/upcycling-for-change-

from-green-ideas-to-startup-businesses/0/steps/67684
https://www.recyclingbins.co.uk/blog/upcycling-projects-to-try-
bird-feeder/

https://www.youtube.com/watch?v=rd7qP9FdTal
https://www.youtube.com/watch?v=P50BWbZDZIc

-12-
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https://dictionary.cambridge.org/dictionary/english/upcycling
https://www.treehugger.com/what-is-upcycling-5116081
https://oceanblueproject.org/the-effects-of-plastic-p-on-seabirds/
https://oceanblueproject.org/the-effects-of-plastic-p-on-seabirds/
https://www.futurelearn.com/info/courses/upcycling-for-change-from-green-ideas-to-startup-businesses/0/steps/67684
https://www.futurelearn.com/info/courses/upcycling-for-change-from-green-ideas-to-startup-businesses/0/steps/67684
https://www.recyclingbins.co.uk/blog/upcycling-projects-to-try-bird-feeder/
https://www.recyclingbins.co.uk/blog/upcycling-projects-to-try-bird-feeder/
https://www.youtube.com/watch?v=rd7qP9FdTaI
https://www.youtube.com/watch?v=P5OBWbZDZIc
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1 Ogrenme Kaynaklari
1.1 Ogrenim Birimi - Cop toplayin ve ayirin

1.1.1 Arkaplan

Coplerin bir sekilde toplanmasi ve ayristirilmasi ¢evrenin korunmasina yardimet olur.
Bu uygulamalar hava, su ve toprak kirliligi riskinin yan1 sira dogal ekosistemler ve biyolojik
cesitlilik tizerindeki olumsuz etkiyi de azaltir.

Coplerin toplanmas1 ve ayristirilmast yoluyla geri doniistiiriilebilecek veya yeniden
kullanilabilecek malzemeleri belirlemek miimkiindiir. Bu, biiylik miktarda atigm ¢op
depolamadan kagmarak geri doniisiim veya kompostlama islemlerine yonlendirilebilecegi
anlamina gelir.

Coplerin ayristirilmas1 ahsap, metal, kagit ve plastik gibi dogal kaynaklarmn
korunmasina yardimci olur. Aymrma islemi sirasinda belirlenen geri doniistiirtilebilir
malzemeler geri kazanilip ekonomiye geri dondiiriilebilir, bdylece yeni kaynaklarin
c¢ikarilmasi ve islenmesi ihtiyaci azalir.

Bu ders 6grencileri yalnizca sorumlu vatandaslar olmaya tesvik etmekle kalmaz, ayni
zamanda kimya, biyoloji ve bilisim gibi bilim disiplinlerinin baglantilarmi ve pratik
uygulamalarini kesfetmeye de tesvik eder.

Derse baslamak i¢in dgrenciler iki takima ayrilacak ve onlara gorevleri anlatilacaktir.
Ogretmen, cesitli basili geri doniisiim kodlarmin bulundugu bir tablo hazirlayacak ve ayni
kodlar, Carkifelek uygulamasi tarafindan olusturulan bir rulet carkinda da bulunacaktir. Her
takimin rulet ¢arkini dondiirmesi gerekecek ve segilen geri doniisiim semboliine bagli olarak,
masadaki ayni1 sembolle ilgili malzemeleri bulup eslestirmeleri gerekecek. Malzemelerin
tanimlanmasi ve eslestirilmesi i¢in taninan siire en fazla 30 saniye olacaktir.

Uygulamali etkinlige baglamadan 6nce 6grenciler, ¢op toplama ve ayirmaya iliskin
teorik kavramlarin yani sira bu etkinligin nasil organize edilmesi gerektigine dair pratik bir
ornek sunan bir video izleyeceklerdir. Bu materyal temel kavramlarin anlagilmasini
kolaylastiracak ve 6grencileri pratik gorevlere hazirlayacaktir.

Geri doniisiim i¢in malzemeleri belirleme ve ayirma faaliyetini, geri donilisiimiin ve
¢opleri dogru sekilde ayirmanin 6nemi ve etkisi hakkinda bir sinif tartigmasi izleyecektir.
Ogrenciler deneyimlerini paylasabilecek ve bu uygulamalarm g¢evrenin korunmasina nasil
yardimc1 olabilecegi lizerinde diisiinebileceklerdir.

Edinilen bilgilerin pekistirilmesi i¢in 6gretmen ayrica Ogrencilere YouTube
platformundan ek videolar sunacak ve bu onlarm konuyla ilgili anlayislarmi ve
farkindaliklarmi artiracaktur.

Ders, kazanilan bilgiyi test edecek ve Ogrencilere ilerlemelerini degerlendirme ve
bilgilerindeki olas1 bosluklari tespit etme firsat1 verecek bir H5P sinaviyla sona erecek.

Bu disiplinlerarast ve etkilesimli ders, dgrencilere geri doniisiimiin ve ¢oplerin dogru
sekilde ayristirilmasmin énemi konusunda ilham vermek ve onlar1 egitmek, boylece sorumlu
ve ¢evreye duyarl vatandaslar yetistirmeye yardimei olmak i¢in tasarlanmistir.
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Modiil 1: Copleri toplayin ve ayirin

Modiiliin/6grenme linitesinin
amaci

Bu modilin amaci, gevreyi korumak, dogal kaynaklari muhafaza
etmek ve Kkirliligi azaltmak, ayrica daha sdrddrdlebilir  bir
ekonomiyi ve gevresel agidan daha sorumlu bir toplumu tesvik
etmek icin ¢opleri dogru sekilde toplamanin ve ayirmanin énemini
vurgulamaktir.

Siire

50 dakika

Ogrenme hedefleri

Dersin sonunda 6grenciler sunlari yapabilecektir:

1 Plastik malzemelere 6zel yedi SPI kodunu adlandirin;

2 Farkli geri donustirilebilir malzeme tirlerini tanimlayin ve
bunlari ilgili geri doniisim sembolleriyle iliskilendirin.

3 Geri donustlrilebilir malzemeleri belirleme ve ayirma
faaliyetlerine aktif katihm yoluyla pratik ve elestirel disiinme
becerilerini gelistirin;

4 Atiklari yonetmek ve topluluklarinda geri dontsimi tesvik
etmek icin yaratici ¢ozlimler belirleyin ve 6nerin.

Gerekli
Malzemeler

Kaynaklar ve

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

- Basili kodlar;

- Dizustu Bilgisayar/ Video projektér ;

- Toplanan geri donlstlrilebilir malzemeler (Karton
kutular, plastik, aliiminyum, ¢antalar, plastik siseler, cam,
PVC borular, metal kutular vb.)

- Beyaz veya renkli kagit;

- Nesnelerin yazilmasi;

- 5HP Sinavi

- Didaktik video materyali;

- Ek motive edici video materyalleri;

- Powerpoint sunum;

- Isim Carki uygulamasi;

Prosediir

Ogrencilerin izlemesi gereken dgretim adimlar:

Ogretmen sinifi iki gruba ayirir ve dgrencilere bir yarisma teklif
eder.

En dogru eslesmeyi yapan takim kazanacak.

Adimlar:

1. Didaktik materyali gorlintileyin;

2. Ogrencileri gruplara ayirin;

3. Geri donustrilebilir coplerin toplanmasi;

4. Oyunun kurallarinin belirlenmesi ve oyuna baslanmasi.

5. Geri donustirilebilir coplin tlrliini 6zel koda gore belirleyin ve
uygun sekilde konumlandirin.

6. Kazanan takimin duyurulmasi.

7. Geribildirim.

icerik Yayinlama Yontemleri

Grup calismasi
Aciklama
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( konusma, tartisma, Uygulama gosterimi

arastirma, grup ¢alismasi vb.) | Tartisma
Sorunsallastirma
Beyin firtinasi

Degerlendirme yontemi 5HP Sinavi
Basarilara ve pratik sonuglara dayali degerlendirme;

Referanslar https://dictionary.cambridge.org/dictionary/english/garbage
https://www.ldoceonline.com/dictionary/garbage
https://www.oxfordlearnersdictionaries.com/definition/american
english/garbage
https://www.roadrunnerwm.com/blog/history-of-garbage
https://ecoresources.net.au/why-is-waste-sorting-important/
https://wheelofnames.com
https://www.youtube.com/watch?v=b-0eajX7Xlo
https://www.youtube.com/watch?v=3Lzsu8SXaWyY



https://dictionary.cambridge.org/dictionary/english/garbage
https://www.ldoceonline.com/dictionary/garbage
https://www.oxfordlearnersdictionaries.com/definition/american_english/garbage
https://www.oxfordlearnersdictionaries.com/definition/american_english/garbage
https://www.roadrunnerwm.com/blog/history-of-garbage
https://ecoresources.net.au/why-is-waste-sorting-important/
https://wheelofnames.com/
https://www.youtube.com/watch?v=b-0eajX7Xlo
https://www.youtube.com/watch?v=3Lzsu8SXaWY
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1.2 Ogrenim Unitesi - Denge Olcegi Olusturma

1.2.1 Arka plan

Yeni malzemelerin {iretimi, sera gazi emisyonlari, toksik kimyasallar ve tehlikeli
atiklar yoluyla hava, su ve toprak kirliligine katkida bulunuyor. Geri doniistiiriilebilir
iriinlerin yeniden kullanilmasi, ek malzeme iiretimini Onleyerek ve atik miktarini geri
dontistiirerek bu kirliligin azaltilmasina yardimci olur.

Bu ders yalnizca geri doniisiimiin ve siirdiiriilebilir diisiincenin 6nemini gostermekle
kalmiyor, ayn1 zamanda 6grencilerin yaraticiligini tesvik ederek onlara hayal giiclerine ve
tercihlerine gore kendi 6lceklerini tasarlama ve insa etme 6zglirliigii veriyor.

Bu ders, 6grenmeyi ve kesfetmeyi tesvik etmek icin yaraticilik ile STEM (Bilim,
Teknoloji, Miihendislik ve Matematik) bilgisini birlestirerek 6grencilere 1ilgi cekici ve
etkilesimli bir egitim deneyimi saglamak iizere tasarlanmustir. Ilham verici bir video
aracilifiyla 6grenciler, plastik siseler, karton kutular veya aksi takdirde atilacak diger esyalar
gibi geri doniistiiriilmiis malzemeleri kullanarak bir terazi olusturma siirecini kesfetmeye
davet ediliyor.

Pratik yoniine ek olarak ders, 6grencilere muhendislik, matematik, fizik ve ekoloji
arasindaki kesisim noktalarini kesfetme firsat1 vererek elestirel diisiinme ve problem ¢dzme
becerilerini tesvik etmeyi amaclamaktadir.

Kendi dengelerini tasarlama ve olusturma miicadelesi sayesinde 6grenciler, gilinliik
yasamlariyla ilgili ger¢ek diinya baglaminda matematiksel ve bilimsel kavramlari
tanimlamay1 ve uygulamay1 6greneceklerdir.

Ders ayrica ogrencilere kiitle ve agirhik arasindaki farki anlama ve bu kavramlarla
iligkili 6l¢ii birimlerini kesfetme firsat1 vermeyi de amaglamaktadir.

Ogrencilerin geri doniistiiriilebilir iiriinleri yeniden kullanmanm 6nemini bilmeleri ve
tanitmalari, ¢evre egitimleri, sorumlu davramiglar gelistirmeleri ve ¢evrenin korunmasina
katkida bulunmalar1 a¢isindan 6nemlidir.

Ele alman konunun Onemini ve alaka diizeyini artrmak icin, geri doniisim
miifredatindan baslayarak, geri doniistiiriilebilir malzemeler kullanilarak 6gretim amaclh bir
denge 6lcegi olusturulmasini 6nerdik.

Bu sekilde ders, 6grencilere sorumlu vatandaslar olma ve herkes icin daha yesil ve
daha siirdiirtilebilir bir gelecek insa etmeye aktif olarak katilma konusunda ilham vermeyi
amaclamaktadir.
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Modiil 2: Denge Olgegi Olusturun

Modiiliin/6grenme linitesinin
amaci

Bu modilin amaci, denge olgegi olusturmak igin geri
donusturulebilir malzemelerin yeniden kullanilmasinin 6nemini
vurgulamaktir.

Siire

50 dakika

Ogrenme hedefleri

Bu modiiliin sonunda 6grenciler sunlari yapabilecektir:
1 Terazi kavramini tanimlayabilir;

2 teraziyi olusturmak igin gereken geri
malzemeleri belirleyin;

3 denge terazisini olusturmak igin gereken araglari segin;
4 Tartimda kullanilan 6lgi birimlerini tanimlayabilecek;
5. Teraziyi kullanarak bir nesnenin kitlesini 6l¢tin;

6. Kiitle ve agirlik arasindaki farki tanimlayabilecek;

donastirilebilir

Gerekli
Malzemeler

Kaynaklar ve

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

- Karton kutular;

- Sicim;

- Plastik siseler;

- Makas;

- Kesici;

- Mezura;

- Yapiskan bant;

- Beyaz ve renkli kagit;

- Plastik ve karton bardaklar;

- Tukenmez kalemler ve kursun kalemler;

- Silikon tutkal tabancasi;

- Video projektori/dizistu bilgisayar;

- Egitici video materyali;

- Ek video materyalleri;

- PPT sunumu;

- HS5Psinavi

- Mutfak terazisi;

- Cesitli geri donUstirtlebilir malzemeler (plastik, digme,
tipa, canta vb.)

Prosediir

Sinif rastgele secilen 4 6grenciden olusan gruplara ayrilir ve gorev
belirlenir: Saglanan geri donustirilebilir malzemeleri kullanarak
bir denge o6lcegi yapin.

Calisma suiresi: 40 dakika.

Takip edilecek adimlar:

1. Pratik ornegi inceleyin;

2. Terazi yapiminda kullanilacak geri donustirilebilir malzemeleri

belirleyin;

3. Ogrencileri gruplara ayirin;

4. Ogretmenin sundugu video materyalini model olarak kullanarak

-5-
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denge olcegini olusturmak;

5. Ogretmen standart nesneyi iki tepsiden birine ekledikten sonra
geri donlstirilebilir malzemeler kullanarak teraziyi dengelemek.
6. Terazinin dengesini saglamak igin 6grencilerin ikinci bos tepsiye
ekledikleri geri donistlirilmis nesnelerin tartiimasi.

7. Geri donustlrilmis esyalarin tartilmasiyla elde edilen degere
gore gruplarin siralanmasi. Kazanan grup, degeri standart
nesnenin kitlesine en yakin olan gruptur.

8. Geribildirim.
icerik Yayinlama Yéntemleri ( Takim calismasi
Arastirma
konusma, tartisma, trma -
arastirma, grup calismasi vb.) Pratik gosteri
' ' Tartismalar
Agiklama

Beyin firtinasi
Sorunsallastirma
Pratik deney

Degerlendirme yontemi H5P Sinavi
Basarilara ve pratik sonuglara dayali degerlendirme;

Referanslar http://www.amathsdictionaryforkids.com/qgr/b/balanceScales.ht
ml

https://www.sciencea-
z.com/main/ProcessResource/unit/33/process-science/grades-3-
4/balance-scales
https://schlaboratory.blog/balance-scale-definition-function-
how-it-works-and-how-to-use-it/
https://www.youtube.com/watch?v=_Z0X0yE8loc
https://www.youtube.com/watch?v=) -DF5nYw7E&t=72s



http://www.amathsdictionaryforkids.com/qr/b/balanceScales.html
http://www.amathsdictionaryforkids.com/qr/b/balanceScales.html
https://www.sciencea-z.com/main/ProcessResource/unit/33/process-science/grades-3-4/balance-scales
https://www.sciencea-z.com/main/ProcessResource/unit/33/process-science/grades-3-4/balance-scales
https://www.sciencea-z.com/main/ProcessResource/unit/33/process-science/grades-3-4/balance-scales
https://schlaboratory.blog/balance-scale-definition-function-how-it-works-and-how-to-use-it/
https://schlaboratory.blog/balance-scale-definition-function-how-it-works-and-how-to-use-it/
https://www.youtube.com/watch?v=_Z0X0yE8Ioc
https://www.youtube.com/watch?v=J_-DF5nYw7E&t=72s
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1.3 3 - Sisede kompostlama Ve bir kompost olusturma - biyolojik olarak

parcalanabilenlerin yeniden kullanilmasi atik

1.3.1. Arka plan

Bu ders, plastik siselerden kompost tiretimi yoluyla 6grencileri sorumlu atik yonetimi
ve geri doniisiimiin &nemi konusunda egitmek amaciyla tasarlanmistir. Ogrenciler bu
kompostlama makinelerini yaparak yalnizca plastik malzemelerin nasil geri doniistiiriilecegini
ve yeniden kullanilacagini 6grenmekle kalmayacak, ayn1 zamanda meyve ve sebze kabuklari,
mutfak artiklari, kurutulmus yapraklar, kagit ve diger biyolojik olarak parcalanabilen
malzemeler gibi organik ev atiklarinm nasil geri doniistiiriilecegini de dgrenecekler. Onerilen
interaktif ve pratik aktiviteler araciligiyla Ogrenciler ayni zamanda g¢evrenin ve dogal
kaynaklarmn korunmasma nasil katkida bulunabileceklerini de 6grenecekler.

Dersin ilk béliimiinde, gevre kirliligine yol acan plastiklerin yakilmasi veya uygunsuz
sekilde imha edilmesinin olumsuz etkileri de dahil olmak iizere, uygunsuz atik yonetiminin
sorunlarini gosteren bilgilendirici bir video sunulmaktadir.

Boylece 6grenciler bu uygulamalarin sonuglarini anlayacak, alternatif ve siirdiiriilebilir
¢Ozlimler bulmaya motive olacaklardir.

Ayrica bu videoda plastik siselerden kompost yapimia dair pratik dérnekler sunulacak
ve bunun avantajlarinin yami swra kompostun nasil yapilacagi, bahgecilik ve tarimdaki
faydalar1 da vurgulanacak.

Daha sonra 6grencilere gruplara ayrilacak ve plastik siselerden kompost yapma 6édevi
verilecek. Her takim gerekli malzemeleri alacak ve insaat siireci boyunca 6gretmen tarafindan
yonlendirilecektir. Ogrenciler, kompostlama makinelerini gereksinimlere gore yapmak i¢in
yaraticiliklarini ve pratik becerilerini kullanmaya tesvik edilecektir.

Uygulamali etkinlik sirasinda 6grenciler kompostlama siirecini 6grenecek ve bitkiler
icin dogal giibre liretimindeki faydalarini anlayacaklar.

Kompostlama organik atigi azaltmanm etkili bir yoludur. Evsel atiklarin yaklagik
%30-40"1 kompostlastirilabilir organik madde oldugundan, bu atig1 kompostlastirarak ¢op
sahalarma gonderilen atik miktarini azaltabilir ve dolayisiyla gevre tizerindeki olumsuz etkiyi
azaltabiliriz. Kompost, azot, fosfor ve potasyum gibi temel toprak besin maddeleri agisindan
zengin organik bir giibredir. Bu nedenle bahgecilik ve tarimda kompost kullanimi sentetik
kimyasal giibrelere olan bagimlilig1 azaltabilir. Kompost, dogal ve dengeli bir bitki besin
kaynag1 saglayarak uzun vadeli toprak sagliginin korunmasina yardimci olur.

Ogrenciler i¢in kompostlama siirecini 6grenmek 6nemlidir ¢iinkii bu siire¢ onlar1
cevreyi koruma, dogal kaynaklar1 koruma ve sorumlu ve siirdiiriilebilir atik yOnetimi
davranisini benimseme konusunda egitir.

Kompostlama onlar i¢in pratik ve yaratict bir aktivite olabilir. Farkli organik
malzemeleri birlestirmeyi 6grenebilir, ayrigma siirecini izleyebilir ve kompostun bitkiler ve
toprak Uzerindeki olumlu etkilerini gozlemleyebilirler.

Ogrenciler kompost yapmayr Ogrenerek atik yonetiminde pratik beceriler ve
sorumluluk gelistirirler.
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1.3.2. icerik

LearnSTEM Pedagojik Modeli

Modiil 3 : Sisede kompostlama Ve bir kompost olusturma - biyolojik olarak pargalanabilenlerin
yeniden kullanilmasi atik

Modiiliin/6grenme linitesinin
amaci

Bu modiliin amaci 6grencilerin sorumlu ve pratik atik yonetimi
becerilerini gelistirmek, organik malzemeleri atmak yerine nasil
geri donusturilecegini ve yeniden kullanilacagini 6grenmek ve
cevreye karsi sorumlu davranisi tesvik etmektir.

Siire

50 dakika

Ogrenme hedefleri

Dersin sonunda 6grenciler sunlari yapabilecektir:
1. Kompostu tanimlayin;

2. Kompost yapiminda kullanilabilecek evsel atik tirlerini

tanimlayin;
3. Evde kendi kompost makinesini yapin.
4. Kompost  kullaniminin ~ 6nemini  bilir ve nerelerde

kullanilabilecegine dair 6rnekler verir.

5.Geri donlsturilmis malzemeler kullanilarak kompost yapimina
aktif olarak katilarak pratik ve vyaratici disinme becerilerini
gelistirin.

Gerekli
Malzemeler

Kaynaklar ve

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

- Plastik siseler;

- Organik evsel atiklar (yapraklar, bitki kaynaklart)
- Toprak;

- Su;

- Kagit parcalari;

- Makas

- Yapiskan bant;

- Egitici video materyali;

- Dizustu Bilgisayar/ Video projektori ;
- H5P Sinavi;

- Ek video materyalleri;

- Powerpoint sunum;

Prosediir

Ogrencilerin takip etmesi gereken egitim adimlari:

Sinifi rastgele secilen 4 kisilik gruplara ayirin ve gcalisma gorevinin
ana hatlarini ¢izin: 6gretmen tarafindan saglanan malzemeleri
kullanarak kompost yapin ve kompost yapmak icin ham maddeyi
ekleyin. Gergek calisma siresi: 40 dakika.

Takip edilecek adimlar:

1. Pratik 6rnegi inceleyin;

2. Kompostlayiciyl yapmak icin gereken malzemeleri belirleyin;

3. Ogrencileri gruplara ayirin;

4. Kompostolayicinin yapimi;

5. Kompostu elde etmek icin hammaddenin eklenmesi;

Yukaridaki adimlar tamamlandiktan sonra kompostlar giines
Isigindan faydalanabilecek sekilde yerlestirilecektir. Kompostun

- 8-
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gelisimi 3 ila 6 hafta icinde goriilecektir.

Boylece asagidaki adimlara sahibiz:

1. Kompostun sulanmasi - glinlik;

2. Kompostun durumunun ve yapidaki degisikliklerin kontrol
edilmesi.

3. Kompostun dogru kullanimi.

4. Geribildirim vermek.

icerik Yayinlama Yéntemleri ( Grup calismasi

Arastirma
konusma, tartisma,
arastirma, grup calismasi vb.) Agiklama
’ | Tartisma

Sorunsallastirma
Pratik gosteri
Pratik deney
Grup projesi
Beyin firtinasi

Degerlendirme yontemi 5HP Sinavi
Basarilara ve pratik sonuglara dayali degerlendirme
Gozlem yoluyla suirekli degerlendirme

Referanslar https://dictionary.cambridge.org/dictionary/english/compost
https://www.collinsdictionary.com/dictionary/english/compost
https://www.oxfordlearnersdictionaries.com/definition/english/c
ompost 1
https://www.carryoncomposting.com/142941469.html|
https://www.nrdc.org/stories/composting-101#types
https://www.youtube.com/watch?v=04dI4YIjMZk
https://www.youtube.com/watch?v=pi-vsJOaduk



https://dictionary.cambridge.org/dictionary/english/compost
https://www.collinsdictionary.com/dictionary/english/compost
https://www.oxfordlearnersdictionaries.com/definition/english/compost_1
https://www.oxfordlearnersdictionaries.com/definition/english/compost_1
https://www.carryoncomposting.com/142941469.html
https://www.nrdc.org/stories/composting-101#types
https://www.youtube.com/watch?v=O4dI4YljMZk
https://www.youtube.com/watch?v=pi-vsJOaduk
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1.4. Ogrenim Unitesi 4 - ileri Déniisiim — Plastigin Yeniden Kullanimi

1.4.1. Arka plan

Bu ilgi g¢ekici ve etkilesimli ders, Ogrencileri ileri doniisim - plastigin yeniden
kullanimi ve bu uygulamanin ¢evre ve biyolojik cesitliligin korunmasi agisindan Onemi
konusunda egitmek i¢in tasarlanmistir.

Ogrenciler, bilgilendirici bir video araciligiyla, artik kullanisli olmayan malzemeleri
cope atip ¢evre kirliligine katkida bulunmak yerine, onlara yeniden hayat vermenin ne kadar
onemli oldugunu anlayacaklar.

Ders, ogrencilere plastik konusu ve bunun g¢evre ve insan sagligi tizerindeki etkisi
hakkinda biitiinsel bir bakis acist kazandirmak icin biyoloji ve miihendislik gibi cesitli
disiplinleri birlestirmeyi amaglamaktadir. Ogrenciler, deniz kuslarmi 6rnek alarak plastigin
tiim insanlik i¢in son derece tehlikeli ve zararli oldugunu, hem cevreyi hem de yaban hayatini
olumsuz yonde etkiledigini 6grenecekler.

Her yil milyonlarca kusun mikroplastikler de dahil olmak iizere plastik tiiketimi
nedeniyle 61diigii g6z oniine alindiginda, acil 6nlem almmas1 gerektigi agiktir. Ileri doniisiim,
plastigi kuslarm diisman1 olmaktan ¢ikarip miittefike doniistiirebilecek hayat kurtaran bir
¢cozimdr.

Ogrencilere geri doniistiiriilebilir malzemeler kullanarak kus besleyicileri yapmalar1 ve
bu inanilmaz yaratiklara yiyecek ve barmak saglamak icin bunlar1 erisilebilir yerlere
yerlestirmeleri konusunda rehberlik edilecek.

Ogrenciler dgretmenin sagladigi malzemeleri kullanacak ve besleyicilerin yapimma
iligkin yonergeleri ve gereksinimleri takip edeceklerdir. Besleyiciler yerlestirildikten sonra
ogrenciler bunlar1 tohumlarla dolduracak ve kuslarin beslenmeye gelip gelmedigini dikkatlice
gbzlemleyecek ve eylemlerinin olumlu etkisini vurgulamak igin fotograflarini ¢ekecekler.

Bu ders, 6grencileri ¢cevresel sorumluluk konusunda egittigi ve biyogesitliligi korumak
icin proaktif davranmaya tesvik ettigi icin 6nemlidir. Ogrenciler ileri doniisiim sayesinde
kirlilige kars1 miicadelede her hareketin 6nemli oldugunu ve basit ve siirdiiriilebilir eylemlerle
cevre iizerinde olumlu bir etki yaratabileceklerini 6greniyorlar.

Plastik atiklarin yeniden kullanilmasi1 da paradan tasarruf etmenin bir yolu olabilir.
Her ihtiya¢ duydugumuzda yeni konteynerler almak yerine, mevcut olanlar1 yeniden
kullanabilir, yenilerini satin alma maliyetlerinden tasarruf edebiliriz.

Plastigin yeniden kullanilmas: yaraticilig1 ve yeniligi tesvik edebilir. Insanlar plastik
kaplar1 sanat eserleri, oyuncaklar veya ev esyalar1 yaratmak gibi orijinal amaglar1 disinda
yeniden kullanmanin yaratic yollarini bulabilirler.

Plastik atiklarin yeniden kullaniminin tesvik edilmesi, 6grenciler arasinda yaraticiligi

ve yenilikciligi tesvik edebilir. Pratik ve yaratic1 beceriler gelistirerek kaplar1 diger kullanish

veya dekoratif nesnelere doniistiirmenin yaratici yollarmi bulabilirler.

-10-
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1.4.2. icerik

LearnSTEM Pedagojik Modeli

ileri Déniisiim — Plastigin Yeniden Kullanimi

Modiiliin/6grenme linitesinin
amaci

Bu modilin amaci, malzemelerin yeniden kullanimini ve ileri
dontsiminli tesvik ederek o©grencilere sadece ¢evrenin
korunmasina katkida bulunma firsatini vermek degil, ayni
zamanda canlilarin maruz kaldigi tehlikelere karsi empati ve
farkindalik gelistirmelerini saglamaktir.

Siire

50 dakika

Ogrenme hedefleri

Dersin sonunda 6grenciler sunlari yapabilecektir:

1 ileri déniisimii tanimlayin;

2 Plastik pargacik kirliligine bagli tehlikeleri tanimlayin;

3 Deniz kuslarinin maruz kaldigi tehlikeleri siralayin.

4 ileri ddonustimiin faydalarini bilin.

5 Plastik yutabilen deniz kuslarina érnekler verin.

6 Kus besleyicilerinin yapimina aktif olarak katilarak pratik ve
yaratici diisinme becerilerini gelistirmek.

Gerekli
Malzemeler

Kaynaklar ve

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

- Plastik siseler;

- Makas;

- Kesici;

- Yapiskan bant;

- Sicim;

- Tel;

- Plastik tabaklar;

- Beyaz ve renkli kagit;

- Yaz geregleri;

- Silikon tutkal tabancasi;
- Tahta gubuklar;

- Vidalar ve somunlar;

- Powerpoint sunum;

- Egitici video materyali;
- Ekvideo materyali;

- 5HP Sinavi;

- Dizustu Bilgisayar/ Video projektori ;

Prosediir

Takip edilecek adimlar:

Sinifi rastgele secilen 4 kisilik gruplara ayirin ve calisma gorevini
belirleyin: Ogretmenin sagladigi malzemeleri kullanarak bir kus
besleyici yapin.

Calisma suiresi: 40 dakika

1. Video materyalini izleyin;

2. Ogrencileri gruplara ayirin;

3. Besleyicileri olusturmak icin gereken malzemeleri belirleyin;

4. Kus besleyicileri insa etmek

5. Her grubun yaptigi Griintn tanitimi ve uygunlugunun test

-11-
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edilmesi;

Onceki adimlari izledikten sonra kus yemlikleri kuslarin
erisebilecegi ve kolayca goriilebilecegi sekilde goriiniir bir yere
yerlestirilmelidir. Besleyici alandaki aktivitenin denetimi bir hafta
boyunca glinde bir saattir.

Daha sonra asagidaki adimlarimiz var:

1. Besleyicileri ziyaret eden kuslarin sayilmasi ve tanimlanmasi;
2. Besleyicileri ziyaret eden kuslarin fotograflanmasi;

3. Sonuglarin sunumu;

4. Geribildirim vermek.

icerik Yayinlama Yéntemleri ( Grup halinde calisma

Arastirma
konusma, tartisma,
arastirma, grup calismasi vb.) Agiklama
’ | Tartisma

Sorunsallastirma
Pratik deney
Grup projesi
Beyin firtinasi

Degerlendirme yontemi 5HP Sinavi;
Pratik basarilara ve sonuglara dayali degerlendirme;
Gozlem yoluyla siirekli degerlendirme;

Referanslar https://www.oxfordlearnersdictionaries.com/definition/english/u
pcycle
https://dictionary.cambridge.org/dictionary/english/upcycling
https://www.treehugger.com/what-is-upcycling-5116081
https://oceanblueproject.org/the-fects-of-plastik-p-on-seabirds/
https://www.futurelearn.com/info/courses/upcycling-for-change-
from-green-ideas-to-startup-businesses/0/steps/67684
https://www.recyclingbins.co.uk/blog/upcycling-projects-to-try-
bird-feeder/

https://www.youtube.com/watch?v=rd7gP9FdTal
https://www.youtube.com/watch?v=P50BWbZDZIc
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https://www.futurelearn.com/info/courses/upcycling-for-change-from-green-ideas-to-startup-businesses/0/steps/67684
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https://www.recyclingbins.co.uk/blog/upcycling-projects-to-try-bird-feeder/
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1 TMopotl pabnonc
1.1 Exnawdeutikr) Evotnta - ZUAAEETE Kal TaglvounoTe T okouTtidLa

1.1.1 lotopkod

H vredBvvn cviroyn kot S10Aoy T@V oKoVTISIDOV GUUPAALEL GTNV TPOCTAGIO TOV
TePIPAAALOVTOC. AVTEG Ol TPOKTIKEG LEWOVOLV TOV KivOUVO pOTOVGNG TOV 0€Pa, TV LOUTMOV
KOl TOV €00QOVG, KAOMG Kol TIC OpVNTIKES EMUTTMOOCELS GTO. PLGIKE OWKOGVOTHUOTO KOl TN
BlomowciAd oL

Méow ™G GVALOYNG Kot S10A0YNS TV GKOLTOLDV, £Vt SOLVATO VO EVTIOTIGTOVV VAIKE
OV UTOPOVV VO AVaKLKA®OOUV 1 va emavoypnoiporomBovy. Avtd onpaivel 6Tt pior peyain
TOCOTNTO  OMOPPIUUATOV  pmopel  vo  ektpamel o€ dwdwkaocieg avokOKAmong M
KOUTOGTOMOINGTG, AMOPEVYOVTOS TNV VYELOVOLIKY| TOPN.

H dwhoyn tov ckovmididv fondad omn datnpnomn towv eUGIKGOV Topwv 6Tmg T0 EVAO,
To, LETAAAQ, TO YOopTi Kot To TAaoTIKA. Ta avakvkAdotiuo vAkd mov evtomilovionl Katd T
dwdkacion SlAOYNG WITOpPOVV Vo ovoKTNOoOV Kot vo. ETOTPOQOVV OTNV  O1KOVOouia,
HELOVOVTOG TNV avaykn e£0puéng kot emelepyaciog vEmv mOpmv.

Avto 0 pdOnuo Oyt povo evBappuvel Tovg padnTég va yivovv vrevbuvol mordteg,
OAAG Ko Vo eEEPEVVIICOVY TIG GUVOECELS KOl TIG TPOUKTIKEG EPAPLOYES EMCTNUOVIK®OV KAAO®V
Omm¢ M ynueia, n Proroyia Kot n TANPOPOPIKN.

IMa va Eexvnoovy 10 pddnua, ot pabntég Ba yopiotoHv oe dvo opadeg Ko Ba Tovg
eEnynbel n amootod tovc. O ddckarog Oa eToAcEl Evay TvaKo UE OPKETOVS TUTOUEVOVS
K®OKOVG avOKOKAMONG Kal ot 10101 Kwdkol Ba vdpyovv emiong oe o pdoa. POLAETOS TOL
dnuovpyeitan and v epapuoyn Wheel of Names. Kabe oudda Bo mpémel va. yopicel tov
TPOYO TNG POVAETOG Ko, OVAAOYQ LE TO GOUPOAD OVOKOKAMONG oL £xel emleyel, Oa mpémet
va Bpet Kot vo Toupldéet o ovTioTory o LAKE pe 1o 1010 ovuPoro oto tpanéll. O ypdvog mov
EMTPEMETOL YO TNV OVOYVOPION KOl TNV aviotoiyon vMkov Bo etvor to moAd 30
OEVTEPOAETTAL.

[Ipwv Eextvnoovy v TPAKTIKY dpacTnploTnTo, ot nadntég Oa mapakorovdncouvv Eva
Bivteo 1o omoio Ba mopovoidlel BewpNTIKES EVVOlEg GYETIKA LE TN GLAAOYN Kol TN OA0YT|
TOV GKOLTIOIMV KOODS Kot Eva TPUKTIKO Topadetypa Yo 10 g Bo mpémel va opyovmBet
vt M OpacTNPOTNTA. AVTO TO VAIKO B S1ELKOAVVEL TNV KATAVONGN POCIKOV EVVOLOV Kol
00 TPOETOYAGEL TOVS HOONTES Y10l TIC TPAKTIKEG EPYAGIEC.

H dpacmpomra g avayvopiong Kot OwAoyng LVAMKOV 7y ovokOkiwon Oo
axoAlovOnOel amd culNon otV TAEN GYETIKA LE TN CNUAGI0 KOl TOV OVTIKTUTO TNG COGTNG
OVOKVKAMONG KOl O10A0YNG TV oKOVTdmY. Ot pabntég 6o umopovv va HOpacToOLV TIg
EUTELPIEG TOVG KO VO TPOPANUATIGTOVV GYETIKG LE TO TAOS OVTES Ol TPOUKTIKES UTOPOVV VL,
BonBnoovv oty tpoctacia Tov TEPPALAOVTOG.

Mo vo eumeddoel Tig YVAOGELS oL 0moKTHONKAVY, 0 dACKAAOS O TAPOVGIACEL EMIGNG
otovg pabntég mpocheto Pivieo and v mAateoppo YouTube, ta omoia Oa avéncovv tmyv
KaTavoONnon Kot TV uoehnTonoincy Tovg yio 1o BEua.

To pabnuo o oAoxAnpwBel pe éva kovil HSP, to omoio Ba eAéyEet Tig Yvdoelg mov
amoktNONKav kol Bo ddoel 6TOVG pabNnTég TV gukaipion vor aE0A0YNGOVY TV TPAOdO TOLG
KOl VO EVTOTIGOVV ThavE KEVE GTIG YVMOGELS TOVG,.
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AvT6 1O SEMOTNUOVIKO KOl S1OPACTIKO HAON L £xEl GYEIAOTEL Yo VO EUTVEVGEL KO
Vo eKTodEV0EL TOVG HOONTEG OYETIKA HE TN ONMUOGIO TNG OVOKOLKAMONG KOl TNG GMOTNG
A0S TOV amopPUHATOVY, Bonddvtag £T161 oty avamtuén vtevduvey Kot TEPIPaALOVTIKA
CULVEIONTOTOMUEVOV TOMTAOV.

1.1.2 Teplexopevo

Nouwdaywytko poviélo LearnSTEM

Evotnta 1: ZUAAEETE Ko TAELVOMNOTE Ta OKOUTIiSLOL

IToXo¢ NG EvotnTag/Ing | TTOXOG QUTAG TNG EVOTNTAG Eivol Vol TOVIOEL T onpacio tng
HaONnoLlaKAG EVATNTOG owoTrG OUAAOYNG Kal SLaAOYNG TWV QMOPPLUUATWV Yylol ThV
npootacia tou mePLBAAAoviog, tn Slatrpnon twv GUOLKWV
MOPWV KO T HEiWON TNG puTavong, KaBwe Kal Tnv mpowOnon
MUlag To BLWOLUNG OLKOVOMIOG Kot MLoG Tio TEPLBAAAOVTLKA
unevOuvng Kowwviag.

Awdpkela 50 Aemta

210 TEAOG TOU paBnpatog oL pabntég Oa ival os Béon va:
1 Ovopdoouv toug emtd KwdLkoUE SPI mou adopolv eL8IKA Ta
TIAQLOTLKAL UALKAL.
2 MNpoaodlopioouv ta dadopa €16 AVOKUKAWOLUWY UALKWY Kot
OUCXETLOTE Ta e Ta avTiotolya cUPBoAA AvVaKUKAWONG.
3 Avamnti€ouv 6£€lOTNTEG TPAKTIKAG KOL KPLTIKAG oKEWNG HEow
EVEPYOU OCUMETOXNG OE SpaOTNPLOTNTEG YLOL TOV EVIOTILOUO Kol
TNV TOEWOLNON OVOKUKAWGLLLWY UALKWV.
4 Evtomilouv Kol TPOTELVOUV ONULOUPYLKEC AUCELS yla TN
Sloyeilplon TwV AMOPPLUUATWY KAl TNV Tpowdnon  tng
0VAKUKAWGONG OTNV KOWOTNTA TOUG.

- -'Evtumot kwdikot.

- - ®opntog unohoylotrg/Bvteompofoléag

ZtoxoL pabnong

Amnaitouvtol Topot Kot UALKA

(VMo gpyaoiag, - - JUNAEXBNKaV avaKUKAWGLHA UAKG (XapTévia KOUTLA,
ypadripoata, duAddia, TAQLOTIKA, AAOUHIVLIO, GOKOUAEG, TAQLOTIKA MITOUKAALQ,
8ibaktiko Bivteo, andonaopa yuahi, cwArveg PVC, ueTaMiKd KoUTLd K.ATL)
amno BBAla/eyxelpibia, xapteg - - \EUKO 1) £yXpPWHO XOPTL.
HUaAOU K.ATL.) - -TpAaYLpo aVIIKELUEVWV.

- -Koull5HP

- - ALSaKTLKO UALKO Bivteo.
- -TMpo6oBeto mopakvnTikd VALKS Bivteo.
- -Noapouciacn powerpoint;
- - Edoappoyn Wheel of Names.
To SL6aKTLKA BripoTa Tou TIPEMEL VoL aKoAouBnoouv oL LadnTeg:
O Saokalog xwpllel TNV TaEn os SVO ouAdeC Kal TPOTEIVEL Evav
Sloywviopo otoug padbntec.
H opada pe ta mo owotd patg Ba kepdioet.
Bruata:
1. Agite 10 SLEAKTLKO UALKO.
2. Xwplote Toug HobnTég o€ opadec.
3. JuA\oyr avVaKUKAWGLUWY AIOPPLUUATWY.

Awadikaoia
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4. KaBiépwaon Twv Kavovwy Tou malyvidlol Kot evapén tou
maxvidLou.
5. Mpoaoblopiote TO €l60C TWV OVAKUKAWGCLLLWY GKOUTILOLWY

oUpdwvVaA LE TOV OUYKEKPLUEVO KWOLKO Kal TOTOBETNOTE TO
KATAAANAQL.

6. Avokoilvwon TG VIKATPLOG OHadag.
7. Avatpododotnon.
M£0odoL Napddoong (EJH'OHSLKFI dovherd
Nepiexopévou (SLaAeén, Er,wncn ,
, , , | E€aoknon emideléng
oulNTAOELG, EpEUVa, OpadLKN .
, 2ulAtnon
gpyooia K.Am.) ,
MpoPAnuatomnoinon
KOTALYLOUOG LOEWV
Mé£Bobog ASLoAOYNnoNG KouiZ 5HP

A&loAdynon pe BAon Ta EMLTEVYLOTO KOL TOL TIPOAKTIKAL
amoteAéopaTa.

BiBALoypadikég avadopEég

https://dictionary.cambridge.org/dictionary/english/garbage

https://www.ldoceonline.com/dictionary/garbage

https://www.oxfordlearnersdictionaries.com/definition/american

english/garbage

https://www.roadrunnerwm.com/blog/history-of-garbage

https://ecoresources.net.au/why-is-waste-sorting-important/

https://wheelofhames.com

https://www.youtube.com/watch?v=b-0eajX7Xlo

https://www.youtube.com/watch?v=3Lzsu8SXaWY
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1.2 MaBnolakn Evotnta - Kataokeudote pa KAlpaka looppormiag

1.2.1 lotopiko

H xotaockevn véwv vAK®V cupPdAlel ot pOTTOVeN TOL aépa, T®V LOIATOV KOl TOV
€00(QOVGC HECH TOV EKMOUTOV aepiov Ttov Ogpuoknmiov, TOLIKOV YNUKOV OLGUDY KOt
emkivouvov anofintov. H emavaypnoipomoinon avokukAdsmy Tpoidvieov cupPaAlel ot
pelwon ovtng ™G POTAVONG, OMOPEVYOVTIOG TNV TOPAY®YN TPOCHETOV VAMKOV Kot
OVOKUKAMDVOVTOG TNV TOGOTNTA TOV OTOPPIUUAT®V.

Avt0 10 paOnuo Oyt HOVO KOTOOEIKVVEL TN onuocios TG avakKOKAMOoNG Kot g
Buboung oxéyng, aAld oleyeipet emiong ™ ONUOVPYIKOTNTA TOV HodNTAV, dHIVOVTAS TOLG TNV
elevbepio vo oYedAGOVY KOl VO ONUOLPYNCOLY TN O1KN TOLG KAIHOKO GUUQ®VO UE TN
QOVTOGTO KO TIG TPOTIUNOELS TOVG.

AVt 10 panpa €xel oxedOTEL Yoo VO TAPEYEL OTOVG HOONTEG Lol EAKLOTIKY] Kol
S PaCTIKN EKTOOEVTIKY umelpia, cuvdvalovTtag T dNUoLPYIKOTNTA Kot T yvoon STEM
(Science, Technology, Engineering and Math) yw v mpombnon ¢ pabnong kot g
avakdAvyns. Méoa and éva epumvevouévo Pivteo, ol padntég Kadovvtar va e&epevvioovy
dwdwacio onuovpyiog pog Quyaptdg He XPNON OVOKVKAOUEVOV DMKOV OTMC TAOGTIKA
UTOVKAAL, YOpTOKOLTA 1] AL OVTIKEILEVO TTOV SLOPOPETIKA Bal TETAYYTOVVTAV.

Extd¢ amd Vv mpoaktikn) wTuyn, To HAONUo GTOYXEVEL VO TOVAOCEL TNV KPITIKT OKEWYT
Kol TG 0eglotreg emiAvong mpoPAnudtov, oitvoviag otovg podntéc v evkoupion va
€EEPELVNCOVV TIG TOUEG HETAED UNYOVIKTG, LAONUOTIK®V, PUOTKNG KOl O1KOAOYIOG.

Méoa amd v mPOKANOCN Vo GYEIIGOLV KOl VO ONUOVPYNOOLV TIG OIKEG TOVLG
woppomieg, ot podntég Ba pabovv va evromilovv kot va epoapudlovv HOOMUOTIKES Kot
EMIOTNUOVIKEG EVVOLEG GE £VOL TPOLYUOTIKO TAOIG10 GYETIKO pe TV Konuepvi) Toug L.

To udOnuo otoyevel eniong vo dMOEL GTOVG LOONTEG TNV EVKOIPIN VO, KOTOVOT)COVV TN
dtpopd peta&y paloc kot PApove Kol Vo OVOKOADWOLV TIG HOVAOEG HETPNONG 7OV
oyetilovtal pe avTég TIG EVVOIEG.

IMa tovg padntég, n yvoon kot n Tpo®dOnomn g oNUaciog TS EmaVoyPNGILOTOINoNG
OVOKVKADGILOV TPOTOVTOV givorl amoapaitntn yio v TePPAALOVIIKY] TOVG EKTOUOEVOT|, TV
avamTuEn vevBLVNG CLUTEPLPOPAS KoL TN GLUPOAY| BTNV TPOGTAGia TOL TEPPAALOVTOC.

[Tpokepévov va avénbet 1 onuacio kot 1 cvvdeele Tov Bépatog mov e€etaletan,
Eekvavtag amd T0 TPOYPUUIO GTOVIMV - AVOKUKAMOY, TPOTEIVAUE VO OTIAEOVUE oL
KApoKo 1oppomiog, yio 100K TIKOVS GKOTOVS, YPNCULOTOUDVTOG AVAUKVKADGLLN VAIKAL.

Me avtov 0V TpOTO, T0 AN UL GTOYEVEL VO EUTVELGEL TOLG LAONTEG vaL Yivouv
VIEVOVVOL TOMTEG KO VO, GUUUETATYOVY EVEPYE GTNV OKOSOUNGT VOGS O TPAGIVOL KoL TTLO
Buvoyov péAAovTog yior GAovC.
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1.2.2 TMeplexouevo

Nodaywytko povtéAo LearnSTEM

Evotnta 2: Anpioupyrnote pia KAipaka .copporiog

IToXog 1TNG evotnrag/tng
HaOnolakng evotnTog

ZTOX0G OWUTAG TNG €VOTNTAG €lvol va TOVIOEL TN ohnpocia Thg
EMAVAXPNOLLOTOINCNG OVOKUKAWOLUWY UALKWV TIPOKELLEVOU
va dnuoupynOet pia KApoko Loopporiog.

AlapKeLa

50 Aentta

ZtoxolL pabnong

210 TEAOG QUTHG TNG EVOTNTAG, OL LaBntég Ba elval og Béon va:

1 oploouv TNV €vvola TnG KALLOKAG LoopPOoTTiag.

2 Mpoodloploouv Ta OVAKUKAWGOLUA UALKA TIOU QTTOLTOUVTOL yLa
™ dnuoupyia tng LuyapLac.

3 eTuAé€ouv Ta epyaleia ToOU amattouvTal yla Tn dnuoupyia tng
KALLOKOG LooppoTTiag.

4 mpoodlopllouv TG LOVASEG UETPNONG TIOU XPNOLLOTIOLOUVTOL
otn {uylon.

5. Metpriocouv tn pala EVOC AVILKELLEVOU XPNOLUOTIOLWVTIAS TV
KALLOKa LooppoTtioG.

6. NMpoadloploouv tn Stadopd petafd palog kot Bapoucd.

Amnaitouvtol Topot Kot UALKA

(dUAAO gpyaoiag,
ypadnuarta, dUAAaSLa,
S160KTLKO Bivteo, amdonacua
amno BiBAia/eyxeLpidia,
XAPTEC HUaAoU K.ATL.)

- - Xaptva KouTLa;

- -Xopdn

- - MAQOTIKA PmoUKAALa;

- -Waliby;

- Kodtng;

- -MeloUpa;

- - KoMntwkn towia;

- - AeUKO Kall EyXpwHo xaptL.

- - MAQoTIKA Kal xaptivo KUTIEAAQL.

- - 2TUAO Kal HoAUBLa

- - MoToAL KOANAC OLALKOVNG.

- - BuwreomnpoBoAéac/PpopnTodg UTIOAOYLOTAG

- - Exmoudeutikd UALKO Bivteo.

- -Tpo6oBeto UALKO Bivteo.

- -Mapouciaon PPT.

- -Koull{ H5P

- -ZYTAPIA KOYZINAZ;

- - Aadopa avakUKAWOLHA UALKA (TAQOTLKO, KOUUTTLA,
TIWLATA, OOKOUAEG K.ATL.)

Awadikaoia

H taén xwpiletal og opddeg Twv 4 padntwv mou emAéyovTal
Tuxala kat opiletal n epyaoctia: OTLAETE pLa KALLAKO LOOPPOTILOG
XPNOLLOTIOLWVTAC T VAKUKAWGLO UALKAL TTOU TIOLPEXOVTOL.
Xpovog epyaociag: 40 Aemta.

Brjpata mou mpEmeL va akoAouBnoeTe:

1. Agite TO MPAKTIKO TOPASELY QL.

2. MpoodloploTe Ta avakuKAWGLA UALKA Ttou Ba
XpnotpomnotnBouv yia tn Snuoupyia tng uyapLag.

3. Xwplote Toug pabntég oe opAdEG.

-5-
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4. Anuloupyia TNG KAIHAKAG LOOPPOTILAG XPNOLULOTIOLWVTOG
TO UALKO BlvTED MOU MOPEXETAL ATIO TOV SAOKAAO WG LOVTEAO.
5 E€Llooppomnon tnG LUyopLAG LE XPHON AVOKUKAWOLUWY

UALKWV, adoU 0 SACKAAOG EXEL TIPOCOETEL TO TUTILKO OVTIKELLEVO
og €vayv amnod toug duo diokoug.

6. ZUYLOMO TWV OVOKUKAWEVWY OVTLKELLEVWY TIOU
TPOOTEBNKAV Ao Toug LaBnTéG otov delTePO eAeVBepO Sloko
yla va amokataotabel n Looppormia Tng (uyapLac.

7. Katdataén tTwv opadwv pe Baon Tnv agla mou mpokKUTTEL
oo tn UYLoN TWV AVOKUKAWUEVWY OVTLKELLEVWVY. H VIKATPLA
opada elval auth Tng omolag n TLn elval mo kovta otn palo Tou
TUTILKOU OVTLKELLEVOU.

8. Avatpododotnon.
MéBo&oL Napadoong SMAAIKH AOYAEIA
Nepiexopévou (SLaheén, pevva .
. , , | MpoaktikA emideLen
ou{NTAOELG, £pEuVa, OMASLKN ,
, >ulntnoelg
epyaocia K.Am.) ;
E€rvnon
KOTALYLOUOG LOEWV
MpoBAnuatomnoinon
Mpaktiko melpapa
M£Bobog AELoAdynong KouiC H5P

A&loAdynon pe BAon Ta EMLTEVYLOTA KOL TOL TIPOAKTIKAL
amoteAéopaTaL.

BiBALoypadikég avadopEég

http://www.amathsdictionaryforkids.com/qr/b/balanceScales.ht
ml

https://www.sciencea-
z.com/main/ProcessResource/unit/33/process-science/grades-3-
4/balance-scales
https://schlaboratory.blog/balance-scale-definition-function-
how-it-works-and-how-to-use-it/
https://www.youtube.com/watch?v=_Z0XO0yES8Ioc
https://www.youtube.com/watch?v=J -DF5nYw7E&t=72s
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http://www.amathsdictionaryforkids.com/qr/b/balanceScales.html
https://www.sciencea-z.com/main/ProcessResource/unit/33/process-science/grades-3-4/balance-scales
https://www.sciencea-z.com/main/ProcessResource/unit/33/process-science/grades-3-4/balance-scales
https://www.sciencea-z.com/main/ProcessResource/unit/33/process-science/grades-3-4/balance-scales
https://schlaboratory.blog/balance-scale-definition-function-how-it-works-and-how-to-use-it/
https://schlaboratory.blog/balance-scale-definition-function-how-it-works-and-how-to-use-it/
https://www.youtube.com/watch?v=_Z0X0yE8Ioc
https://www.youtube.com/watch?v=J_-DF5nYw7E&t=72s
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1.3 MaBnowakn Evotnta 3 - Koumootornoinon o€ UmoukaAL kat Snuoupyia

KOUTIOOTOTIOLNT) - EMavVaA)XPNOLUoToinon Bloamodoun oUWy amoppLLUATWY

1.3.1. lotopiko

Avto 10 padnpo €xel oxedoTEL Yo VO EKTOMOEVGEL TOVG HOONTEC OYETIKA e TN
onpacio g vrevBouvng dlayeiplong Kol AVOKVKAMONG ATOPPIUUATOV HEG® TNG dNUOVPYIoG
KOumootomomt®y  omd  mAooTikd  pmovkdAle.  Kataokevaloviag — avtovg  TOLG
KOUTOGTOmOMTEG, Ol padntég Oyt pudévo Ba pdbouvv mdOG vo OVOKLKAGVOLV Kol Vo
EMOVOYPTOILOTOOVV TAUGTIKA VAIKA, 0AAG B0 pdbovv emiong mdC vo OVOKLKADVOLV
OPYOVIKO OIKIOKA OmOppippata, OT®MG QAOVOES QPOVT®V KOl ACYOVIKOV, ULTOAEILLOTOL
kov(ivag, omoénpopévo @UAAM, yopti kot GAAo Proamodopnoipa vAkd. Méow TV
SLOPUCTIKOV KOl TPOKTIKMOV OPUCTNPLOTTOV TOov Tpoteivovtal, ot poadntés Oa udbovv
EMioNG TAOG UTopovV v GLUPAAOVY GTNV TPOCTAGIN TOV TEPPAAALOVTOG Kol GTN 00T PO
TOV PUOIKAOV TOPWV.

To mpdto HEPOG TOL HOBTHATOG TAPOVSIALEL Eva evnuepwTiKO PBivieo mov delyvel ta
wpofAquata TG aKOTAAANANG dwyeipiong amoppupdtoy, coumeptlopufavopéveyv Tmv
APVNTIKAOV EMITOCEDV TNG KADONG TAACTIK®V 1] TNG OKOTAAANANG amdppyne, Tov 00nYel o€
pYOmavon Tov TePPAALOVTOG.

Me avtov tov TpdTO, 01 LadNTEC Bal KATAVONGOLV TIC GLUVETELEG OVTMV TV TPUKTIKMOV
kot 0o TopoakvynBovV va Bpovv EVOAAAKTIKEG Kot Brdcipeg AVCELS.

Eniong oe awtd 10 Pivteo, Ba mopovcslocTovV TPOKTIKG TOPUSEIYLOTO Y10 TO TMOG VO
QTIAEETE VOV KOUTOGTOTOMTH 0O TAACTIKG UTOVKAAL0 Kot Bt TOVIGTOUV TOL TAEOVEKTI AT
TOV, KaODG Kot TAOS VL OTIAEETE KOUTOGT KO TAL OQEAT] TOV GTIV KNTOVPIKT KoL T YEMPYiaL.

2 ovvéyeln, ot pantéc Bo ympiotodhv o opadeg Ko Bo TOVG TOPOVGLOGTEL Lo
gpyacia yuo T dNUOVPYIN KOUTOGTOTOMTOV 0ld TAAGTIKA provkdia. Kabe opdoa Oa AdPet
To. amapaitnTo VAKA kot Oa kaBodnynbel and tov ddokaro otn dadikacio Kotackevng. Ot
padntéc Ba evBappuvBodv vo ¥pNGOTOGOVY T ONHIOVPYIKOTNTO KoL TIG TPAKTIKEG TOVG
0e&10TTEG Y10 VAL OTIAEOVY TOVG KOUTOGTOTOMNTEG COLPMOVOL LLE TIG OTOLTGELC.

Katd ™ odpkewa g mpoaktikng dpactnpotnrag, ot pabntég o pdbovv yio
dwdkacio Kopmootomoinong kot 6o KOTAVOroouV T0. OQEAN TNG OTNV TOPAY®YT] GLGIKOD
MTAGHaTOG Y10 PUTAL.

H woumoctomoinon eivar évag amotelecpatikog Tpdmog UEIMONG TOV 0PYOVIKOV
amoBAntev. Kabng tepimov to 30-40% tv okiak®v amoppipdtov ivol KOUToGTOTO| GO
OPYOVIKO VAKO, KOUTOGTOMOUDVTOSG OLTE To amOPANnTa, UTOPOVUE VO, UEWWGOVUE TNV
TOGOTNTO TMOV OTOPPUUATOV TOV ATOGTEAAOVTOL GTOVG YMPOVS VYEIOVOUIKNG TOPNG Kot £TO1
VO LEUWGOVUE TIG OpVNTIKEG eMMTOoEL 610 TepPailov. To koumdot eivor €vo opyovikod
Mmacpo mTAo0610 o€ Pacikd OpenTiKd GLGTATIKA TOL €04POVS dTwS AlMTO, PMOGPOPOG Ko
KkdA0. Emopévac, n xpnon KoUmOoT 6TV KNIoLvpIKn Kot T Yewpylo pUmopel vo PEIDCEL TNV
egapmon and ovvhetikd ynuikd Amdopoto. To Koumdot mop€yel ML QLOIKY Kot
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WCOPPOTNUEV TTNYN QUTIKAOV OPENTIKAOV GLGTATIKAOV, GLUUPAALOVTOS TN HOKPOTPdOesuUn
dTnpnon g LYElag ToL €3GPOVC.

Mo tovg pabntég, n pabnon y ™ SOIKAGIN KOUTOGTOTOINONG vl GNUAVTIKY
YOIl TOVG EKMOOEVEL OYETIKA UE TNV TPOCTAGIO. TOL TEPPAAALOVTOC, TN dTnPNoN TOV
QLOIK®OV TOP®V Kol TNV vIoBétnon vrevbouvng Kol POSUNG GVUTEPLPOPES Sloyeiptong
ATOPPIUUATOV.

H xoumootomoinon pmopei va givat o TpaKTiKy Kot SNUIOVPYIKH dpacTnpOTnTO Y10
avtovc. Mmopovv va  pdbovv  va cuvovdlovv  SPOPETIKA  OpYOVIKE VLAKG, v
TapOoKoAOVOOUV TN drdikacio amrocHvOEoNG KOl Vo, TAPATNPOVY TIG OETIKEG EMOPAGELS TOV
KOUTOGT 0TO PUTA KOt TO £601POG,.

MoaBaivovtog va KOUTosTonooHv, ot LobnTég avamTiooovV TPOKTIKES dEEIOTNTEG KOt
vrevBuvoTnTa GTI S1aYEIPION ATOPPUUATOV.

1.3.2. Meplexouevo

Noudaywytko poviélo LearnSTEM

Evotnta 3: Kopmootonoinon o€ pLdAn Ko SnpLoupyio KOUOOTONOLNTH - EMAVAXPNOoLonoinon
BLOATTOS O OLUWV OLITOPPLULLATWV

Itoxo¢ 1tNG evotntag/tng | O oTOX0C AUTHG TG EVOTNTAS Eival va avarttieL Tiq UMEUOUVEG
HaONoLaKAG EVOTNTOG KOl TIPOKTIKEG O€ELOTNTEG OlayXeiplonG AMOPPLULUATWY TWV
pabntwv, va Wabouv TWE VO OVOKUKAWVOUV Kol vol
EMAVAXPNOLLOTOLOUV OPYOVLKA UALKA QVTL VOl TOL TTETOUV KoL VoL
npowBouv neptBaAdoviikd untevBuvn cupmnepidpopad.

Aldpkela 50 Aemtta

2T0 T€AOG TOU padruotog ol pabntég Ba eival oe B£on va:

1. Oploouv To KOUTOOT.

2. MNpocdloploouv TOUG TUTIOUG OLKLOKWY OTTOPPLUUATWY TIoU
UIIopoUV Vol xpnaotpomnotnBouv yla thv mapaywyr) KOUmoaot.

3. @TLagouv Tov S1KO TOUG KOUTTOOTOTOLNTH OTO OTTLTL.

4. Tvwplote ™ onuooia t™¢ XPAONG KOUMOOT Kal Owote
mapadelypata yio To mol pinopel va xpnaotpomnotnOet.

5. AvamtU&ouv TPOKTLKEG Kal SNULOUPYLKEC Se€LOTNTEC OKEWNG
OUUUETEXOVTOG EVEPYA OTNV KOATOOKEUI KOUMOOTOMOLNTWY LE
XPrON AVOKUKAWUEVWY UALKWV.

ZtoxolL pabnong

- - MAQOTIKA HImOUKAALa;

AmaitouvTol Topot Kot UALKA } : , , o
- - Opyavika owklaka amoppippoata (GUuAAa, putikol topol)

(dVMo epyaoiag, - -Edadog
ypadnuata, duMadia, - -Nepod

S16aKTIKO Bivteo, andonaoua - - Koppdtia xapti;
ano BBAla/eyxelpibia, - - Wakist

XAPTEC LUAAOU K.ATL.) - - KoA\ntwkn tawia;

- - Ekmaudeutiko UALKO Bivteo.

- - ®opntog unohoylotric/BvteonpoPoléag
- -Koull H5P

- -NpooBeto UALKO Bivteo.

-8-
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- -Napouciocn powerpoint;

Atabiooia Ta Br'],uata ekmaidevong mou TPEMEL va akoAouBrnoouv ol
poOntec:
Xwplote TNV TafN 0 opAdeg Twv 4 pobntwv mou emAEXOnkav
tuxaia kol meplypate TNV epyacia epyaociag: ¢tiatte Tov
KOWTIOOTOTIOLNTH XPNOLUOTIOLWVTAG TA UALKQ TIOU TIOPEXEL O
Saokalog Kal mpooBéote TNV MPWIN UAN yla va ¢TLAEETE TO
KOUTOOT. MpayHaTIKOG XpOvog epyaciag: 40 Aemtd.
Brjpota mou TIPEMEL VoL aKOAOU BN oETE:
1. Agite TO MPAKTIKO MOPASELY L.
2. Mpooblopiote Ta UALKA TIOU amAlTOUVIAL Yylo TNV
KOTAOKEUT) TOU KOUTIOOTOTOLNTH.
3. Xwplote Toug pabntég oe opadec.
4. Koto.oKeU ) TOU KOUTTOOTOTOLNTH.
5. MpoaBnkn tne mpwTnG UANG yla T AN TOU KOUTOOT.
MOALg oAokAnpwBoUv Ta mapamdvw BrRuata, ot
KOUooTomolnTEG Ba tomoBeTnBouv £T0L WOTE VAl UMOPOUV Vo
enwdeAnBolV amo 1o dwc Tou NALou. H avamtuén Tou Kopmoot
Ba elvat opath péoa o€ 3 £wg 6 fSoUAdEG.
‘Etol €xoupe Ta €N ¢ Bripata:
1. MOTLOUA TOU KOUTIOOT - KaBnpepLva.
2. ‘EA£yX0G TNG KATAOTOONG TOU KOUMOOT Kol TwV oAAOY WV
otn doun).
3. JWoTN Xpron KOUTOOoT.
4, Aivovtog oxoAla.

Mé£6o6oL Napadoong Ouadun 5oudeld

Nepiexopévou (SLaAen, Ep,euva

oulnTNOoELS, £pEUVA, OMASIKA EEm{mcn

epyaocia K.Am.) zugnnon ,
MpoPANUATIONOG

Mpaktikn enidelén
MpaKkTIko melpopa
Ouadiko €pyo

KOTALYLOUOG LOEWV

M£Bobog AELoAoynong

Kouil 5 HP

A&loAdynon pe Baon Ta EMLTEVYLLOTA KoL TOL TIPOKTLKAL
anoteAéopata

Juvexng atloAdynaon e mapatnpnon

BiBAoypadikég avadopég

https://dictionary.cambridge.org/dictionary/english/compost
https://www.collinsdictionary.com/dictionary/english/compost
https://www.oxfordlearnersdictionaries.com/definition/english/c
ompost 1
https://www.carryoncomposting.com/142941469.html
https://www.nrdc.org/stories/composting-101#types
https://www.youtube.com/watch?v=04dI4YIijMZk
https://www.youtube.com/watch?v=pi-vsJOaduk
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1.4. MaBnolakn Evotnta 4 - AvakUkAwon — Emavaypnotponoinon mAaotikou

1.4.1. lotopiko

AVT0 TO GUVOPTOCTIKO KOl O100PacTIKO HdONUo £xel oxedOTEL Y10 VO EKTOOEVOEL
TOVG HOONTEG GYETIKA PE TNV AVOKOKAMOT) - EMOVOPNGILOTOINCT TAAGTIKOD Kol T1) oNHocio
OLTNG TNG TPOKTIKNG Y10 TO TEPPAAAOV Ko Yol TV TpocTacio TG PlomokihdTnTog.

Méoa and éva evnuepmtikd Pivteo, ot padntég Ba Katavoncovv OGO onUavVTIKO givol
va olvovpe véa {on o€ LMKA Tov 0gv givonl TAEOV YPNOULO, OVTIL VO TO TETOUE KOl VOl
ovpParrovpe otn poéAVVoN Tov TEPPAAAOVTOC.

To pdbnuo otoyxeder va ocvuvovdcel d1popove KAGOoLS, Ot M ProAoyio kol M
UNYOVIKY, Y10 VO, O0DGEL GTOVG HLOONTES Lo OAMGTIKN TPOOTTIKY Yot TO (TN TOV TANGTIKOD
KO TIC EMATMOOELS TOV 6T0 TEPPAALOV Ko TV avOpdmivn vyeia. Ot padntéc Bo pdbovv 6tL T0
TAOGTIKO efvon eonpetikd emkivouvo kot emPBAaPEC Yo OAN v avBpordtTa, ennpedlovtog
apvntikd tO6co to mEPPEALOV 660 Ko TV dyplo (oY), Taipvovtog ®g TOPASEIYHO TO
BorlaccomovAL.

Kobog exatoppvpio movAld mebaivouv kdbe ypdvo omd KATATOON TAAGTIKAOV,
CLUTEPILOUPAVOUEVOV TOV HKPOTAACTIKOV, £lval copég OTL amatteiton enctyovoa dpdon. H
avoKOKA®o™ givol 1 coTplol AVoTM OV Pmopel Vo LETOTPEYEL TO TAACTIKO amd £x0pd TV
TTNVOV GE GULLLLOO.

Ot poOntéc Ba  xoBodnynbodv va  KOTOOKELACOLV  TPOPOOOTEC  TOVALDV
YPNOLOTOUDVTOG OVOKVKADGILO DAIKA Kot Vo, TIG ToTo0eticovv o TpocsPaoipa Lépn yio vo
TAPEYOVV TPOPT KO KATOPVYLO GE OVTE TO AMICTEVTA TAAGLLOTO.

Ot pobntég Ba ypnowomomcovv To VAIKE 7OV TapEYEL O OAOKAAOC Kot Oa
OKOAOVONGOVY TIG 00MYiEG KOl TIS OMOUTACELS YL TNV KOTOOKELY TOV TAloTpwv. MOACG
tomoBetnBovv o1 Taiotpeg, o1 pantég Ba T yepicovv pe omdpovg Kot Bo wopoaTnpGovV
TPOCEKTIKA €6V TO TOVALL €pyovior va Toicovv, eOTOYPaeilovids ta Yy vo Tovicovv
BeTikn| enidopaon TV nTpdiemdv Tovc.

Avto 10 pdnpa givol onpovtiko Yo Toug LalnTés, Kabmg TOVG EKTOOEVEL GYETIKA LLE
™V TEPPUALOVTIKT €VOVVT Kot TOVG eVOAPPVVEL VO EVEPYOUV TPOANTTIKA Y10l TV TPOGTAGIO
¢ Promokiddtrog. Méow g avakdkimong, ot pabntég pabaivouv 6Tl KGBe yepovopio
LETPAEL Y10 TV KATATOAEUNON TNG POTTAVONG Kot OTL urmopohv va £xovv BeTikd avTikTumo 6To
TEPPAALOV LEGH amMADV Kol PIOGIL®V EVEPYEIDV.

H enavoypnoylonoinomn mhactik®v amoppipupdtov pnopet exiong va ivat évag tpdmog
eEowovounong ypnudtov. Avti va ayopdlovpe véa doyeia kdOe popd mov ta yperalONaoTE,
UTOPOVUE VO ETMOVOYPNCULOTOWCOVUE TO VTAPYOVTIQ, €EOIKOVOUDVTAG TO KOGTOG 7OV
oyetiCeTon pe TNV ayopd vEwv.

H emavoypnoyomroinon mlactikod umopel vor TOVOGEL TN ONUIOLPYIKOTNTO KoL TNV
kowotopia. Ot GvBpomor pmopodv  va  Bpouvv  €QEVPETIKOVS  TPOTOLG YL VO
EMOVOLYPNCLOTOUGOVY TO TAAGTIKA d0YEl0 Y10, GKOTOVS SLOUPOPETIKOVG OO TOV OPYIKO TOVG
oKomd, Omwg 1 dMpovpyia Epymv TEYVNG, TOVIOLOV 1 WMV OTKIOKNG XPNONG.

-10-
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H evBdppuvon g emavaypnoilomoinone mANCTIKAOV OTOPPUUATOV UTopel va
TOVMOGEL T1 ONUIOVPYIKOTNTO KoL TNV KOWOTOpio HETAED TV padntov. Mmopodv va Bpouvv

EPEVPETIKOVG TPOTOVG Y10 VO UETATPEYOLV T doYeElo 6€ GAAG YPNO 1| OLKOGUNTIKA

OVTIKEIUEVO, OVOTTOGCOVTOG TPAKTIKES Kot ONULOVPYIKEG dEEIOTNTEG.

1.4.2. NMeplexouevo

Nouwdaywytko poviélo LearnSTEM

Evotnta 4: AvakUkAwon — Emavoypnotponoinon nAaotikou

Ztoxo¢ NG evotntag/tng | ZTOXOG OQUTAG TG Eevotntag eival va evOappUVEL TNV
HaONoLaKAG EVOTNTOG EMAVAXPNOLLOTOINCN KOL TNV OVOKUKAWGH TWwV UAK®YV,
Sivovtag otoug nadntég Tnv gukatpia OxL HOvo va cuppdalouv
otnv mpootacia Tou mePLBAAAOVTOG, aAAd Ko va avantu§ouv
gevouvaiocBnon Kol eMiyvwon oméVavil 6Toug KvSUVouG OToug
omnoioug ektiBevral ta {wvtavd MAdouoTaL.

Awdpkela 50 Aenta

210 TEAOG TOU paBnpatog oL pabntég Ba sival o B€on va :
1 Opioouv TNV avakUKAwoN.
2 Mpoodlopicouv Toug KlvdUvoug mou oxetilovtal L Tn pUTIAVon
oo MAQOTLIKA CWUOTIOLOL.
3 AnaplBuricouv Toug KLvdUVOUC OTOUC oTmoiloug ektiBevtal Ta
BalaoccomouALa.
4 Tvwploouv ta 0PEAN TNG avaKUKAWONG.
5 Awoouv mapadsiypata BaAdoolwV MTNVWV TOU WMOPEL va
KQTOUITLOUV TTAQLOTLKO.
6 AvamtUEouv TIPOKTLKEG KOl SnULOUpYLKEG Se€LoTnTeg oKEWNG
OUUUETEXOVTAG EVEPYA OTNV KATAOKEUH TPOPOSOTIKWY TIOUALWV.

- - MAQOTIKA HImOUKAALa;

ZtoxolL pabnong

AmaitouvTol Topot Kot UALKA

- -Waliby
(dUANO epyoolag, - -Kodtng
ypadripoata, duladia, - - KoAntkn touwia;
S160KTLKO Bivteo, amdonacua - -Xopdn
anod BBAla/eyxelpibia, - -SUppa
XGPTEG LUOAOU K.ATL.) - - NMAQOTIKEG TTAAKEG
- - AeUKO Kall EyXpwHo XapTtL.
- -Opyava ypadng.

- - MoToAL KOANAG OLALKOVNG.

- ZUAWa practolvia

- Bibec kal magipadio.

- -Noapouciacn powerpoint;

- EkmatSeuTtiko UALKO Bivteo.

- NpooBeto UMLKo Bivteo.

- Koull 5 HP

- - ®opntog unohoyLotrig/BvteonpoPoléag
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MdaOete STEM

Kaivotopo povtéAo paenong STEM o€ oxoAeia deutepoBaBuiag ektTaideuong

Awadikaoio

Brjpata mou mpEMEL Vo akOAOU B OETE:

Xwplote TNV TA€N 0 opAdeg Twv 4 pobntwv Tou emAEXOnKav
Ttuxala kat opiote TNV epyacia: Ptiate pa tpododoaoia MoOUALwv
XPNOLLOTIOLWVTAC T UALKA TTOU TtapEXOVTOL aTtd Tov SAoKaAAO.
Xpovog epyaciag: 40 Aemta

1. Agite T0 UALKO Bivteo.

2. Xwplote Toug pabntég oe opAdEG.

3. Mpooblopiote T UAKA ToU Xpelalovial yla TNV
KOTAOKEUN TWV TPOPOSOTLKWV.

4, Kataokeun talotpwyv mouAlwv

5. Mapouciaon Tou MPOIOVTOG Ao KABe opdda Kot EAEYXOG
NG CUMUOPDWOTNG TOU.

AdoU akoAouBroete Ta mponyoupeva Bripata, oL ToloTpeg
TOUALWV Ba péTel va tormoBetnBouv oe epdaveg onpeio, wote
va €lval TpooBAcLpEeG oTa TIOUALA Kal val TG BAEmouv eUkoAa. H
eniPAedn TG SpACTNPLOTNTAC OTOV XWPO ToU TPododotn eival
pio wpa TV nUépa yia pia edopada.

2Tn CUVEXELA €XOULE Ta €EAG PripaTa:

1. Katapétpnon Kal avayvwpLon Twy TITNVWY TIoU
ETILOKETITOVTALL TLG TAOTPEG.

2. DwTtoypddnon Twv MTOUALWY TIOU ETILOKETTOVTOL TLG
Tolotpeg.

3. Mapouciaon TWV AMOTEAECUATWVY.

4, Aivovtog oxoAla.

Mé£6o6oL Napadoong
Nepiexopévou (SLaAen,
oulnTNOoELS, £pEUVA, OMASIKA
epyaocia K.Am.)

Epyacia og opadeg
Epeuva

E€nynon

2ugAtnon
MpoBAnpaTIonog
MpakTIko melpopa
Ouadiko €pyo
KOTALYLOUOG LOEWV

M£Bobog AELoAoynong

KoulZ 5HP;
A&loAdynon Ue BAon TPOKTLKA EMITEVYLATO KOL OTTOTEAECLOTOL.
Juvexng atloAoynon LEoW TTaPATPNONG.

BiBALoypadikég avadopég

https://www.oxfordlearnersdictionaries.com/definition/english/u
pcycle
https://dictionary.cambridge.org/dictionary/english/upcycling
https://www.treehugger.com/what-is-upcycling-5116081
https://oceanblueproject.org/the-effects-of-plastic-p-on-
seabirds/
https://www.futurelearn.com/info/courses/upcycling-for-change-
from-green-ideas-to-startup-businesses/0/steps/67684
https://www.recyclingbins.co.uk/blog/upcycling-projects-to-try-
bird-feeder/

https://www.youtube.com/watch?v=rd7gP9FdTal
https://www.youtube.com/watch?v=P50BWbZDZIc
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https://www.futurelearn.com/info/courses/upcycling-for-change-from-green-ideas-to-startup-businesses/0/steps/67684
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https://www.recyclingbins.co.uk/blog/upcycling-projects-to-try-bird-feeder/
https://www.recyclingbins.co.uk/blog/upcycling-projects-to-try-bird-feeder/
https://www.youtube.com/watch?v=rd7qP9FdTaI
https://www.youtube.com/watch?v=P5OBWbZDZIc
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1. Resursele de invatare

1.1.  Unitatea de invatare 1- Colectarea si sortarea gunoiului

1.1.1 Context

Colectarea si sortarea gunoaielor, In mod responsabil, contribuie la protejarea
mediului Inconjurator. Aceste practici reduc riscul de poluare a aerului, apei si a solului,
precum si impactul negativ asupra ecosistemelor naturale si a biodiversitatii.

Prin colectarea si sortarea gunoaielor, este posibil sa se identifice materialele care pot
fi reciclate sau reutilizate. Aceasta inseamnd cd o mare parte din deseuri poate fi
redirectionata catre procese de reciclare sau compostare, evitand astfel sa fie trimise la
depozitele de gunoi.

Sortarea gunoaielor ajuta la conservarea resurselor naturale precum lemnul, metalele,
hartia si plasticul. Materialele reciclabile identificate in timpul procesului de sortare pot fi
recuperate si reintroduse in circuitul economic, reducand astfel necesitatea de a extrage si de a
procesa noi resurse.

Aceastd lectie nu numai ca incurajeaza elevii sd devind cetateni responsabili, dar si sa
exploreze conexiunile si aplicatiile practice ale disciplinelor stiintifice, cum ar fi chimia,
biologia si IT-ul.

Pentru a incepe lectia, elevii vor fi Impartiti in doud echipe si li se va explica sarcina
lor. Profesorul va pregati o masa cu mai multe coduri de reciclare printate, iar aceleasi coduri
vor f1 prezente si pe o ruletd generata prin aplicatia Wheel of Names. Fiecare echipa va trebui
sa roteasca ruleta si, In functie de simbolul de reciclare selectat, sa gdseascd si sa asocieze
materialele corespunzatoare cu simbolul identic de pe masa. Timpul alocat pentru
identificarea si pozitionarea materialelor va fi de maxim 30 de secunde.

Inainte de inceperea activitatii practice, elevii vor urmiri un material video care va
prezenta notiuni teoretice despre colectarea si sortarea gunoiului, precum si un exemplu
practic despre modul in care ar trebui sa se desfasoare aceasta activitate. Aceasta material va
facilita intelegerea conceptelor de baza si va pregati elevii pentru sarcinile practice.

Activitatea de identificare si sortare a materialelor reciclabile va fi urmata de o
discutie in clasa despre importanta si impactul recicldrii si sortdrii corecte a gunoiului. Elevii
vor putea Tmpartasi experientele lor si vor putea reflecta asupra modului in care aceste practici
pot contribui la protejarea mediului inconjurator.

Pentru a intdri cunostintele dobandite, profesorul va prezenta elevilor si materiale
video suplimentare de pe platforma YouTube, care vor imbogati intelegerea si constientizarea
lor in legatura cu acest subiect.

Lectia se va incheia cu un chestionar pe platforma H5P, care va testa cunostintele
acumulate si va oferi elevilor oportunitatea de a-si evalua progresul si de a identifica
eventualele lacune in intelegerea lor.

Aceasta lectie interdisciplinard si interactiva este conceputd pentru a inspira si a educa
elevii in legatura cu importanta recicldrii si a sortdrii corecte a gunoiului, contribuind astfel la
formarea unor cetateni responsabili si constienti de mediul inconjurator.

-1-
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1.1.2 Proiectarea activitatii didactice

LearnSTEM Model pedagogic

Modulul 1 Colectarea si sortarea gunoiului

Scopul modulului/unitatii | Scopul acestui modul este de a evidentia importanta colectarii si
de invatare sortarii gunoaielor, in mod corect, pentru protejarea mediului
inconjurator, conservarea resurselor naturale si reducerea
poluadrii, precum si pentru promovarea unei economii mai
durabile si a unei societati mai responsabile din punct de vedere

ecologic.
Durata 50 minute
Obiective La sférsitul orei, elevii vor fi. capabili:. ' ' _ _
1 Sa enumere cele 7 coduri SPI specifice materialelor din plastic;
2 Sa identifice diferitele tipuri de materiale reciclabile si sa le
asocieze cu simbolurile de reciclare corespunzatoare.
3 Sa dezvolte abilitati practice si de gandire critica prin participarea
activa la activitati de identificare si sortare a materialelor
reciclabile;
4 Sa identifice si sa propuna solutii creative pentru gestionarea
deseurilor si pentru promovarea reciclarii in comunitatea lor.
. . - Coduri printate;
Resurse si materiale . .
utilizate - Laptop/Videoproiector;
- Materiale reciclabile colectate (Cutii din carton, plastic,
(fisa de lucru, diagrame, fise, aluminiu, pungi, sticle de plastic, sticla, tevi PVC, cutii din
videoclip didactic, fragment metal etc.)
din  cdrti/manuale,  harti - Hartie alb3 sau colorats;
mentale etc.) - Obiecte de scris;

- Chestionar 5HP
- Material video didactic;
- Matariale video motivationale aditionale;
- Prezentare Power Point;
- Aplicatia Wheel of Names;
Etapele de instruire pe care trebuie sa le urmeze elevii:
Profesorul imparte clasa in doua grupe si propune elevilor un

Desfasurarea activitatilor

concurs.
Va castiga echipa care are cele mai multe asocieri corecte.
Etape:
1. Vizionarea materialului didactic;
2. Tmpdrtirea pe grupe a elevilor;
3. Colectarea gunoiului reciclabil;
4. Stabilirea regulilor jocului si demararea acestuia.
5. ldentificarea tipului de gunoi reciclabil, in functie de codul

specific si pozitionarea corespunzatoare a acestuia.
Stabilirea echipei castigatoare.
7. Transmiterea feedback-ului.

o
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Metode de invatare

Lucrul in echipa
Explicatia
Demonstrarea practica
Discutii
Problematizarea
Brainstorming

Metode de evaluare

Chestionar 5HP
Evaluare bazata pe realizari si rezultate practice;

Resurse
bibliografice/sitografice

https://dictionary.cambridge.org/dictionary/english/garbage
https://www.ldoceonline.com/dictionary/garbage
https://www.oxfordlearnersdictionaries.com/definition/american

english/garbage

https://www.roadrunnerwm.com/blog/history-of-garbage
https://ecoresources.net.au/why-is-waste-sorting-important/
https://wheelofnames.com
https://www.youtube.com/watch?v=b-0eajX7Xlo
https://www.youtube.com/watch?v=3Lzsu8SXaWyY
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https://www.oxfordlearnersdictionaries.com/definition/american_english/garbage
https://www.roadrunnerwm.com/blog/history-of-garbage
https://ecoresources.net.au/why-is-waste-sorting-important/
https://wheelofnames.com/
https://www.youtube.com/watch?v=b-0eajX7Xlo
https://www.youtube.com/watch?v=3Lzsu8SXaWY
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1.2. Modulul 1 - Construirea unei balante

1.2.1. Context

Productia de materiale noi contribuie la poluarea aerului, apei si a solului prin emisiile
de gaze cu efect de serda, substante chimice toxice si deseuri periculoase. Reutilizarea
produselor reciclabile ajuta la reducerea acestei poluari prin evitarea producerii suplimentare
de materiale si reciclarea cantitatii de deseuri.

Prin intermediul acestei lectii, nu numai ca se demonstreazd importanta reciclarii si a
gandirii sustenabile, ci se si stimuleaza creativitatea elevilor, oferindu-le libertatea de a-si
proiecta si construi propria balanta in functie de imaginatia si preferintele lor.

Aceastd lectie este conceputd pentru a oferi elevilor o experientd educationalda
captivantd si interactiva, imbinand creativitatea si cunostintele STEM (Stiinta, Tehnologie,
Inginerie si Matematicd) pentru a promova invatarea si descoperirea. Prin intermediul unui
material video inspirational, elevii sunt invitati sa exploreze procesul de creare a unei balante
de masurare folosind materiale reciclate, cum ar fi sticle de plastic, cutii de carton sau alte
obiecte care altfel ar fi aruncate.

Pe langa aspectul practic, lectia 1si propune sd stimuleze gandirea critica si abilitatile
de rezolvare a problemelor, oferind elevilor oportunitatea de a explora intersectiile dintre
inginerie, matematica, fizica si ecologie.

Prin provocarea lor de a proiecta si construi propriile balante, elevii vor invdta sa
identifice si sa aplice conceptele matematice si stiintifice intr-un context real si relevant
pentru viata lor de zi cu zi.

De asemenea, lectia isi propune sd le ofere elevilor oportunitatea de a intelege
diferenta dintre masa si greutate si de a descoperi unitdtile de masurd asociate cu aceste
concepte.

Pentru elevi, cunoasterea si promovarea importantei reutilizarii produselor reciclabile
sunt esentiale pentru educarea lor ecologica, dezvoltarea comportamentelor responsabile si
contributia la protejarea mediului inconjurator.

Pentru a intari importanta si relevanta subiectului abordat avand ca punct de plecare in
cadrul curriculumului - Reciclarea, ne-am propus sa construim o balantd, in scop didactic,
folosind materiale reciclabile.

In acest fel, lectia isi propune sa ii inspire pe elevi sa devina cetateni responsabili si sa
se implice activ In construirea unui viitor mai verde si mai durabil pentru toti.
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1.2.2. Proiectarea activitatii didactice

LearnSTEM Model Pedagogic

Modulul 2: Construirea unei balante

Scopul modulului/unitatii de

Scopul acestui modul este de a evidentia importanta reutilizarii

invatare materialelor reciclabile in vederea realizarii unei balante
didactice
Timp 50 min
.. La sfarsitul acestui modul, elevii vor fi capabili:
Obiective

1 sa defineasca conceptul de balanta;

2 sa identifice materialele reciclabile necesare pentru construirea
balantei;

3 sa selecteze instrumentele necesare elaborarii balantei;

4 saidentifice unitatile de masurare utilizate la cantarire;

5. sa mdsoare masa unui obiect utilizand balanta;

6. sa identifice diferenta dintre masa si greutate;

Resurse si materiale utilizate

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

- Cutii din carton;

- Sfoars;

- Sticle din plastic;

- Foarfece;

- Cutter;

- Rulets;

- Banda de lipit;

- Hartie alba si colorata;

- Pahare din platic si carton;

- Pixuri si creioane;

- Pistol de lipit cu silicon;

- Videoproiector/laptop;

- Material video didactic;

- Materiale video aditionale;

- Prezentare PPT;

- Chestionar H5P

- Cantar de bucatarie;

- Diferite materiale reciclabile (plastic, nasturi, dopuri,
pungi s.a.)

Desfasurarea activitatilor

Se imparte clasa in grupe de cate 4 elevi alesi aleatoriu si se
traseaza sarcina de lucru: realizarea unei balante utilizand
materialele reciclabile puse la dispozitie.

Timp de lucru: 40 minute.

Etape de urmat:

1. Vizionarea exemplului practic;

2. Identificarea materialelor reciclabile ce urmeaza a fi
folosite Tn realizarea balantei;

3. Tmpértirea pe grupe a elevilor;

4. Construirea balantei avand ca model materialul video pus

la dispozitie de profesor;

-6-
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5. Echilibrarea balantei folosind materiale reciclabile, dupa
adaugarea obiectului etalon de catre profesor in unul din
cele doua talere.

6. Cantarirea obiectelor reciclate addaugate de elevi in cel de-
al doilea taler ramas liber, cu scopul de a restabili
echilibrul balantei.

7. Realizarea clasamentului grupelor pe baza valorii obtinute
prin cantdrirea obiectelor reciclate. Grupa castigatoare
este cea a carei valoare obtinuta este cea mai apropiata
de masa obiectului etalon.

8. Transmiterea feedback-ului.

Metode de invatare

Lucrul in echipa
Cercetarea
Demonstrarea practica
Discutii

Explicatia
Brainstorming
Problematizarea
Experimentul practic

Metode de evaluare

Chestionar H5P
Evaluare bazata pe realizari si rezultate practice;

Resurse
bibliografice/sitografice

http://www.amathsdictionaryforkids.com/qgr/b/balanceScales.ht
ml

https://www.sciencea-
z.com/main/ProcessResource/unit/33/process-science/grades-3-
4/balance-scales
https://schlaboratory.blog/balance-scale-definition-function-
how-it-works-and-how-to-use-it/
https://www.youtube.com/watch?v=_Z0X0yES8Ioc
https://www.youtube.com/watch?v=J -DF5nYw7E&t=72s

the European Union
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1.3.  Unitatea de invatare 3 - Compostarea intr-o sticla si crearea unui compostor -

refolosirea deseurilor biodegradabile

1.3.1. Context

Aceasta lectie este conceputd cu scopul de a educa elevii cu privire la importanta
gestionarii responsabile a deseurilor si a reciclarii, prin intermediul crearii de compostoare din
sticle de plastic. Prin realizarea acestor compostoare, elevii vor invata nu doar sa recicleze si
sa reutilizeze materialele din plastic, ci si sd valorifice resturile menajere organice, cum ar fi
coji de fructe si legume, resturi din buciatarie, frunze uscate, hartic si alte materiale
biodegradabile. In egald masurd, prin activititile interactive si practice propuse, elevii vor
invata cum pot contribui la protejarea mediului inconjurdtor si la conservarea resurselor
naturale.

Prima parte a lectiei consta in prezentarea unui material video informativ care prezinta
problemele legate de gestionarea incorectd a deseurilor, inclusiv impactul negativ al arderii
materialelor plastice sau depozitarea incorecta a acestora, lucruri care duc la poluarea
mediului inconjurator.

Astfel, elevii vor intelege consecintele acestor practici si vor fi motivati sa gaseasca
solutii alternative si sustenabile.

Tot in cadrul acestui material video, vor fi prezentate si exemple practice despre cum
se poate realiza un compostor din sticle de plastic si vor fi evidentiate avantajele acestuia,
precum si modul de realizare al compostului si beneficiile acestuia Tn gradinarit si agricultura.

In continuare, elevii vor fi imprtiti in echipe si li se va prezenta sarcina de a crea
compostoare din sticle de plastic. Fiecare echipd va primi materialele necesare si va fi
indrumata de cétre profesor in procesul de constructie. Elevii vor fi incurajati sa isi foloseasca
creativitatea si abilitatile practice pentru a realiza compostoare conform cerintelor.

Pe parcursul activitatii practice, elevii vor invata despre procesul de compostare si vor
intelege beneficiile acestuia in producerea de ingrasamant natural pentru plante.

Compostul este o modalitate eficientd de a reduce deseurile organice. Deoarece
aproximativ 30-40% din deseurile menajere sunt materiale organice care pot fi compostate,
prin transformarea acestor deseuri in compost, putem reduce volumul deseurilor trimise la
gropile de gunoi si, implicit, impactul negativ asupra mediului. Compostul este un
ingrdsamant organic bogat in substante nutritive esentiale pentru sol, cum ar fi azotul, fosforul
si potasiul. De aceea, utilizarea compostului in gradindrit si agricultura poate reduce
dependenta de ingrasaminte chimice sintetice. Compostul ofera o sursa naturala si echilibrata
de nutrienti pentru plante, contribuind la mentinerea sanatatii solului pe termen lung.

Pentru elevi, cunoasterea procesului de realizare a compostului este importanta
deoarece ii educa 1n privinta protejarii mediului, a conservarii resurselor naturale si a adoptarii
unui comportament responsabil si durabil in gestionarea deseurilor.

Realizarea compostului poate fi o activitate practica si creativa pentru acestia. Ei pot
invata sd combine diferite materiale organice, s monitorizeze procesul de descompunere si sa
observe efectele pozitive ale compostului asupra plantelor si a solului.
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Invatand sa realizeze compostul, elevii dezvoltd abilitdti practice si responsabilitate in

gestionarea deseurilor.

1.3.2. Proiectarea activitatii didactice

LearnSTEM Model Pedagogic

Modulul 3: Compostul in sticla de plastic

Scopul modulului/unitatii de
invatare

Scopul acestui modul este de a dezvolta elevilor abilitati practice
si responsabile in gestionarea deseurilor, de a invata sa recicleze
si sa reutilizeze materialele organice in loc sa le arunce la gunoi,
promovand un comportament responsabil fata de mediul
inconjurator.

Timp

50 min

Obiective

La sfarsitul orei, elevii vor fi capabili:

1.Sa defineasca compostul;

2.S3 identifice tipurile de resturi menajere care pot fi utilizate
pentru obtinerea compostului;

3.Sa-si confectioneze acasa propriul compostor.

4.S3 cunoasca importanta utilizarii compostului si sa exemplifice
unde poate fi acesta folosit.

5.S3-si dezvolte abilitati practice si de gandire creativa prin
participarea activa la construirea compostoarelor folosind
materiale reciclate.

Resurse si materiale utilizate

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

- Sticle de plastic;

- Resturi menajere organice ( Frunze, resurse vegetale)
- Pamant;

- Apg;

- Bucati din hartie;

- Foarfece

- Banda Adeziva;

- Material video didactic;

- Laptop/Videoproiector;

- Chestionar H5P;

- Materiale video aditionale;
- Prezentare Power Point;

Desfasurarea activitatilor

Etapele de instruire pe care trebuie sa le urmeze elevii:

Se imparte clasa in grupe de cate 4 elevi alesi aleatoriu si se
traseaza sarcina de lucru: realizarea compostorului utilizand
materialele puse la dispozitie de profesor si adaugarea materiei
prime pentru obtinerea compostului. Timp efectiv de lucru: 40
minute.

Etape de urmat:

1. Vizionarea exemplului practic;

2. ldentificarea materialelor necesare realizarii compostorului;
3. Tmpértirea pe grupe a elevilor;

4. Realizarea compostorului;

-9-
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5. Adaugarea materiei prime pentru obtinerea compostului;

Dupa parcurgerea etapelor de mai sus, compostoarele vor fi
plasate Tncat sa poata beneficia de lumina primita de la razele
soarelui. Evolutia compostului va fi vizibila Tntr-un interval cuprins
intre 3 pana la 6 saptamani.

Astfel in continuare avem urmatoarele etape:

6. Udarea compostului - zilnic;

7. Verificarea starii compostului si a modificarilor structurii.

8. Folosirea corespunzatoare a compostului.

9. Transmiterea feedback-ului.

Metode de invatare

Lucrul pe grupe
Cercetarea

Explicatia

Discutii
Problematizarea
Demonstrarea practica
Experimentul practic
Proiectul de grup
Brainstorming

Metode de evaluare

Chestionar 5HP
Evaluare bazata pe realizari si rezultate practice
Evaluare continua prin observare

Resurse
bibliografice/sitografice

https://dictionary.cambridge.org/dictionary/english/compost
https://www.collinsdictionary.com/dictionary/english/compost
https://www.oxfordlearnersdictionaries.com/definition/english/c
ompost 1
https://www.carryoncomposting.com/142941469.html|
https://www.nrdc.org/stories/composting-101#types
https://www.youtube.com/watch?v=04dI4YI|iMZk
https://www.youtube.com/watch?v=pi-vsJOaduk
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1.4.  Unitatea de invatare 4 - Upcycling - Refolosirea plasticului

1.4.1. Context

Aceasta lectie captivanta si interactivd este conceputa pentru a educa elevii despre
upcycling - refolosirea plasticului si importanta acestei practici pentru mediu si pentru
protejarea biodiversitatii.

Prin intermediul unui material video informativ, elevii vor intelege cat de important
este s ddm o noua viata materialelor care nu ne mai sunt de folos, in loc sd le aruncam si sa
contribuim la poluarea mediului.

Lectia isi propune sa imbine mai multe discipline, cum ar fi biologia si ingineria,
pentru a oferi elevilor o perspectiva holisticd asupra problemei plasticului si a impactului sau
asupra mediului si a sanatatii umane. Elevii vor afla faptul ca plasticul este extrem de
periculos si nociv pentru intreaga umanitate, afectand negativ atat mediul inconjurator, cat si
viata salbatica, luand drept exemplu pasarile maritime.

Cu milioane de pasdri care mor anual din cauza ingerdrii plasticului, inclusiv
microplasticului, este evident ca este nevoie de actiune urgenta. Upcyclingul este solutia
salvatoare prin care putem transforma plasticul dintr-un dusman al pasarilor intr-un aliat.

Astfel, elevii vor fi indrumati sa construiascad hranitori pentru pasari folosind materiale
reciclabile si sd le plaseze in locuri accesibile pentru a oferi hrana si addpost acestor vietati
incredibile.

Elevii vor folosi materialele puse la dispozitie de catre profesor si vor respecta
indicatiile si cerintele impuse pentru constructia hranitorilor. Dupa ce hranitorile vor fi
pozitionate, elevii le vor umple cu seminte si vor observa cu atentie daca pasarile vin sa se
hraneasca, fotografiindu-le pentru a evidentia impactul pozitiv al actiunilor lor.

Aceastd lectie este importantd pentru elevi, deoarece 1ii educd in privinta
responsabilitatii fatd de mediu si i1 incurajeaza sd actioneze in mod proactiv pentru protejarea
biodiversitatii. Prin intermediul upcyclingului, elevii invatd ca fiecare gest conteaza in lupta
impotriva poludrii i ca pot avea un impact pozitiv asupra mediului prin actiuni simple si
sustenabile.

Reutilizarea ambalajelor din plastic poate fi si 0 modalitate de economisire a banilor.
In loc s cumpiram ambalaje noi de fiecare dati cind avem nevoie de ele, putem reutiliza
ambalajele existente, economisind astfel costurile asociate cu achizitionarea de noi ambalaje.

Reutilizarea ambalajelor din plastic poate stimula creativitatea si inovatia. Oamenii pot
gasi modalitdti inventive de a reutiliza ambalajele in alte scopuri decat cel initial, cum ar fi
creatia de obiecte de artd, jucdrii sau articole de uz casnic.

Incurajarea reutilizarii ambalajelor din plastic poate stimula creativitatea si inovatia in
randul elevilor. Ei pot gasi modalitdti inventive de a transforma ambalajele in alte obiecte
utile sau decorative, dezvoltand astfel abilitati practice si creative.

-11-
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1.4.2. Proiectarea activitatilor didactice

LearnSTEM Model pedagogic

Modulul 4: Reutilizarea plasticului

Scopul modulului/unitatii de | Scopul acestui modul este sa incurajeze reutilizarea si
invatare upcyclingul materialelor, oferind elevilor nu doar oportunitatea
de a contribui la protejarea mediului inconjurator, ci si de a
dezvolta empatia si constiinta fata de pericolele la care sunt
expuse vietatile.

Timp 50 min

La sfarsitul orei, elevii vor fi capabili:

1 Sa defineasca upcycling-ul;

2 Sa identifice pericolele poluarii cu particule din plastic;

3 Sa enumere pericolele la care sunt expuse pasarile maritime.

4 Sa cunoasca beneficiile upcycling-ului.

5 Sa dea exemple de pasari maritime care pot ingera plastic.

6 Sa-si dezvolte abilitati practice si de gandire creativa prin
participarea activa la construirea hranitorilor pentru pasari

Obiective

Resurse si materiale utilizate - Sticle de plastic;

- Foarfece;
(fisd de lucru, diagrame, fise, - Cutter;
videoclip didactic, fragment - Band3 adeziv;
din  carti/manuale,  harti - Sfoars;
mentale etc) - Sarma;

- Farfurii din plastic;

- Hartie alba si colorata;

- Instrumente de scris;

- Pistol de lipt cu silicon;

- Bete din lemn;

- Suruburi si piulite;

- Prezentare PowerPoint;

- Material video;

- Materiale video aditionale;

- Chestionar 5HP;

- Laptop/Videoproiector;
Etape de urmat:
Se imparte clasa in grupe de cate 4 elevi alesi aleatoriu si se
traseaza sarcina de lucru: Construirea unor hranitori pentru pasari
utilizand materialele puse la dispozitie de catre profesor.
Timp de lucru: 40 minute

1. Vizionarea materialului video;

2. Tmpértirea pe grupe a elevilor;

3. Identificarea materialelor necesare pentru construirea

hranitorilor;
4. Construirea hranitorilor pentru pasari

Desfasurarea activitatilor

-12-
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5. Prezentarea produsului realizat de catre fiecare grupa si
testarea conformitatii acestuia;
Dupa parcurgerea etapelor de mai sus, hranitorile pentru pasari
vor fi plasate Tn locuri vizibile astfel Tncat sa poata fi accessibile
pasarilor dar si usor de observat. Supravegherea activitatii
desfasurate Tn zona hranitorii este de o ora pe zi timp de o
saptamana.
Astfel in continuare avem urmatoarele etape:
6. Numararea si identificarea pasarilor care viziteaza
hranitorile;
7. Fotografierea pasarilor care viziteaza hranitorile;
8. Prezentarea rezultatelor obtinute;
9. Transmiterea feedback-ului.

Metode de invatare

Lucrul pe grupe
Cercetarea
Explicatia

Discutii
Problematizarea
Experimentul practic
Proiectul de grup
Brainstorming

Metode de evaluare

Chestionar 5HP;
Evaluare bazata pe realizari si rezultate practice;
Evaluare continua prin observare;

Resurse
bibliografice/sitografice

https://www.oxfordlearnersdictionaries.com/definition/english/u
pcycle
https://dictionary.cambridge.org/dictionary/english/upcycling
https://www.treehugger.com/what-is-upcycling-5116081
https://oceanblueproject.org/the-effects-of-plastic-p-on-
seabirds/
https://www.futurelearn.com/info/courses/upcycling-for-change-
from-green-ideas-to-startup-businesses/0/steps/67684
https://www.recyclingbins.co.uk/blog/upcycling-projects-to-try-
bird-feeder/

https://www.youtube.com/watch?v=rd7gP9FdTal
https://www.youtube.com/watch?v=P50BWbZDZIc
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1.1 Lerneinheit - Mull sammeln und sortieren

1.1.1 Hintergrund

Das verantwortungsvolle Sammeln und Sortieren von Mull trégt zum Schutz der
Umwelt bei. Diese Praktiken verringern das Risiko der Luft-, Wasser- und
Bodenverschmutzung sowie die negativen Auswirkungen auf natiirliche Okosysteme und die
Artenvielfalt.

Durch das Sammeln und Sortieren von Mull ist es mdglich, Materialien zu
identifizieren, die recycelt oder wiederverwendet werden konnen. Dies bedeutet, dass eine
groRe Menge an Abfall dem Recycling oder der Kompostierung zugefiihrt werden kann,
wodurch Deponien vermieden werden kdnnen.

Die Milltrennung trégt dazu bei, natiirliche Ressourcen wie Holz, Metalle, Papier und
Kunststoffe zu schonen. Wiederverwertbare Materialien, die bei der Sortierung identifiziert
werden, konnen zurlickgewonnen und der Wirtschaft zugefiihrt werden, wodurch die
Notwendigkeit der Gewinnung und Verarbeitung neuer Ressourcen verringert wird.

Dieser Unterricht ermutigt die Schiler*innen nicht nur, verantwortungsbewusste
Burger*innen zu werden, sondern auch die Zusammenhange und praktischen Anwendungen
wissenschaftlicher Disziplinen wie Chemie, Biologie und Informatik zu erkunden.

Zu Beginn der Unterrichtsstunde werden die Schiler*innen in zwei Teams aufgeteilt
und ihre Aufgabe wird ihnen erklart. Die Lehrkraft bereitet eine Tabelle mit verschiedenen
gedruckten Recycling-Codes vor. Die gleichen Codes befinden sich auch auf einem
Rouletterad, das von der Wheel of Names-App generiert wird. Jedes Team muss das
Rouletterad drehen und je nach ausgewéhltem Recyclingsymbol die entsprechenden
Materialien mit dem identischen Symbol auf dem Tisch finden und zuordnen. Die Zeit, die flr
die ldentifizierung und Zuordnung von Materialien zur Verfigung steht, betragt maximal 30
Sekunden.

Bevor die Schiller*innen mit der praktischen Tatigkeit beginnen, sehen sie sich ein
Video an, in dem die theoretischen Konzepte der Mullsammlung und -sortierung sowie ein
praktisches Beispiel fur die Organisation dieser Tatigkeit vorgestellt werden. Dieses Material
wird das Verstandnis der grundlegenden Konzepte erleichtern und die Schuler*innen auf die
praktischen Aufgaben vorbereiten.

Nach der Identifizierung und Sortierung von Materialien fir das Recycling folgt eine
Diskussion in der Klasse Uber die Bedeutung und die Auswirkungen des Recyclings und der
richtigen Mlltrennung. Die Schiler*innen kénnen ihre Erfahrungen austauschen und dariber
nachdenken, wie diese Praktiken zum Schutz der Umwelt beitragen kénnen.

Um das erworbene Wissen zu festigen, wird die Lehrkraft den Schiler*innen
zusétzliche Videos von der YouTube-Plattform zeigen, die ihr Verstandnis und ihr
Bewusstsein flr das Thema erweitern.

Die Lektion wird mit einem H5P-Quiz abgeschlossen, in dem das erworbene Wissen
getestet wird und das den Schiler*innen die Mdglichkeit gibt, ihre Fortschritte zu bewerten
und moégliche Wissensliicken zu erkennen.
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Diese interdisziplinare und interaktive Unterrichtseinheit soll die Schuler*innen
inspirieren und Uber die Bedeutung des Recyclings und der richtigen Mulltrennung aufklaren
und so dazu beitragen, verantwortungsvolle und umweltbewusste Birger*innen zu

entwickeln.

1.1.2 Inhalt

LearnSTEM

Modul 1: Miill sammeln und sortieren

Ziel des Moduls/der | Ziel dieses Moduls ist es, die Bedeutung des richtigen Sammelns

Lerneinheit und Trennens von Mill hervorzuheben, um die Umwelt zu
schiitzen, die natiirlichen Ressourcen zu erhalten und die
Verschmutzung zu verringern sowie eine nachhaltigere
Wirtschaft und eine umweltbewusstere Gesellschaft zu fordern.

Dauer 50 Minuten

. Am Ende der Lektion werden die Schiiller*innen in der Lage sein:
Lernziele

1 Die sieben SPI-Codes, die sich auf Kunststoffmaterialien
beziehen zu benennen;

2 Die verschiedenen Arten von recycelbaren Materialien zu
identifizieren und den entsprechenden Recyclingsymbolen
zuzuordnen;

3 Praktische und kritische Denkfahigkeiten durch aktive
Teilnahme an Aktivitaten zur Identifizierung und Sortierung von
wiederverwertbaren Materialien zu entwickeln;

4 Kreative Losungen fir die Abfallbewirtschaftung und die
Forderung des Recyclings in ihrer Gemeinde zu finden und
vorzuschlagen.

Erforderliche
Ressourcen/Materialien

(Arbeitsblatt, Diagramme,
Handouts, didaktisches Video,
Auszlge aus
Blichern/Handbtichern, Mind
Maps usw.)

- Gedruckte Codes;

- Laptop/Videoprojektor;

- Gesammelte wiederverwertbare Materialien (Kartons,
Plastik, Aluminium, Sacke, Plastikflaschen, Glas, PVC-
Rohre, Metallkisten, usw.)

- WeiRes oder farbiges Papier;

- Objekte schreiben;

- H5P-Quiz

- Didaktisches Videomaterial;

- Zusatzliches motivierendes Videomaterial;

- Power Point Prasentation;

- Wheel of Names-Anwendung;

Verfahren

Die Unterrichtsschritte, die die Schiler*innen befolgen sollten:
Die Lehrkraft teilt die Klasse in zwei Gruppen auf und schlagt den
Schiler*innen einen Wettbewerb vor.

Die Mannschaft mit den meisten richtigen Treffern gewinnt.
Schritte:

1. Das didaktische Material ansehen;

2. Teilen Sie die Schiiler*innen in Gruppen ein;
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3. Die Sammlung von wiederverwertbaren Abfillen;

4. Die Festlegung der Spielregeln und der Beginn des Spiels.

5. Die Art des wiederverwertbaren Miills anhand des spezifischen
Codes zu identifizieren und ihn entsprechend zu platzieren.

6. Die Bekanntgabe des Siegerteams.

7. Rickmeldung.

Methoden zur Vermittlung
von Inhalten (Vorlesung,
Diskussionen, Forschung,
Gruppenarbeit usw.)

Gruppenarbeit
Erlduterung

Praktische Demonstration
Diskussion
Problematisierung
Brainstorming

Bewertungsmethode H5P-Quiz
Bewertung auf der Grundlage von Leistungen und praktischen
Ergebnissen

Referenzen https://dictionary.cambridge.org/dictionary/english/garbage

https://www.ldoceonline.com/dictionary/garbage

https://www.oxfordlearnersdictionaries.com/definition/american

english/garbage

https://www.roadrunnerwm.com/blog/history-of-garbage

https://ecoresources.net.au/why-is-waste-sorting-important/

https://wheelofnames.com

https://www.youtube.com/watch?v=b-0eajX7Xlo

https://www.youtube.com/watch?v=3Lzsu8SXaWY
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1.2 Lerneinheit - Bau einer Waage

1.2.1 Hintergrund

Die Herstellung neuer Materialien tragt durch Emissionen von Treibhausgasen,
giftigen Chemikalien und geféhrlichen Abféllen zur Verschmutzung von Luft, Wasser und
Boden bei. Die Wiederverwendung wiederverwertbarer Produkte tragt zur Verringerung
dieser Verschmutzung bei, indem die Produktion zusétzlicher Materialien vermieden und die
Abfallmenge recycelt wird.

Diese Lektion zeigt nicht nur, wie wichtig Recycling und nachhaltiges Denken sind,
sondern regt auch die Kreativitat der Schiller*innen an, indem sie ihnen die Freiheit gibt, ihre
eigene Waage nach ihren Vorstellungen und Vorlieben zu entwerfen und zu bauen.

Diese Lektion soll den Schiiler*innen eine fesselnde und interaktive Lernerfahrung
bieten, die Kreativitat und MINT-Wissen (Mathematik, Ingenieurwesen, Naturwissenschaften
und Technologie) kombiniert, um das Lernen und Entdecken zu fordern. Anhand eines
inspirierenden Videos werden die Schiler*innen eingeladen, den Prozess der Herstellung
einer Waage aus recycelten Materialien wie Plastikflaschen, Pappkartons oder anderen
Gegenstanden, die sonst weggeworfen wirden, zu erkunden.

Neben dem praktischen Aspekt zielt der Unterricht darauf ab, das kritische Denken
und die Problemlésungskompetenz zu fordern und den Schiler*innen die Mdglichkeit zu
geben, die Schnittstellen zwischen Technik, Mathematik, Physik und Okologie zu erkunden.

Durch die Herausforderung, ihre eigenen Waagen zu entwerfen und zu bauen, lernen
die Schiler*innen, mathematische und wissenschaftliche Konzepte in einem realen Kontext
zu erkennen und anzuwenden, der fur ihr tdgliches Leben relevant ist.

Die Lektion soll den Schiler*innen auch die Mdglichkeit geben, den Unterschied
zwischen Masse und Gewicht zu verstehen und die mit diesen Begriffen verbundenen
MaReinheiten zu entdecken.

Fur die Schuler*innen ist die Kenntnis und Forderung der Bedeutung der
Wiederverwendung von wiederverwertbaren Produkten von wesentlicher Bedeutung flr ihre
Umwelterziehung, die Entwicklung eines verantwortungsvollen Verhaltens und den Beitrag
zum Umweltschutz.

Um die Bedeutung und die Relevanz des behandelten Themas, ausgehend vom
Lehrplan - Recycling - zu erhéhen, wird vorgeschlagen, zu Unterrichtszwecken eine Waage
aus wiederverwertbaren Materialien zu bauen.

Auf diese Weise soll der Unterricht die Schiler*innen dazu anregen,
verantwortungsbewusste Birger*innen zu werden und sich aktiv fur eine griinere und
nachhaltigere Zukunft fur alle einzusetzen.
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LearnSTEM

Modul 2: Bau einer Waage

Ziel des Moduls/der | Ziel dieses Moduls ist es, die Bedeutung der Wiederverwendung
Lerneinheit wiederverwertbarer Materialien hervorzuheben, um eine
ausgewogene Waage zu schaffen.

Dauer 50 min
. Am Ende dieses Moduls werden die Schiler*innen in der Lage
Lernziele

sein:

1 Den Begriff der Waage zu definieren;

2 Die wiederverwertbaren Materialien zu bestimmen, die zum
Bau der Waage bendtigt werden;

3 Die fur den Bau der Waage bendtigten Werkzeuge
auszuwahlen;

4 Die beim Wiegen verwendeten MalReinheiten zu identifizieren;
5. Die Masse eines Gegenstandes mit Hilfe der Waage zu messen;
6. Den Unterschied zwischen Masse und Gewicht zu erkennen;

Erforderliche
Ressourcen/Materialien

(Arbeitsblatt, Diagramme,
Handouts, didaktisches Video,
Auszlge aus
Bichern/Handbiichern, Mind
Maps usw.)

- Pappkartons;

- Zeichenfolge;

- Plastikflaschen;

- Schere;

- Schneidegerat;

- Malband;

- Klebeband;

- WeiRes und farbiges Papier;

- Plastik- und Pappbecher;

- Stifte und Bleistifte;

- Silikon-Klebepistole;

- Videoprojektor/Laptop;

- Videomaterial zur Unterweisung;

- Zusatzliches Videomaterial;

- PPT-Prasentation;

- H5P-Quiz

- Kichenwaage;

- Verschiedene wiederverwertbare Materialien (Plastik,
Knopfe, Stopfen, Tlten usw.)

Verfahren

Die Klasse wird in Gruppen von 4 Schiiler*innen aufgeteilt, die
nach dem Zufallsprinzip ausgewahlt werden, und erhalt die
Aufgabe, eine Waage aus den bereitgestellten
wiederverwertbaren Materialien herzustellen.
Bearbeitungszeit: 40 Minuten.

Folgende Schritte sind zu beachten:

1. Sehen Sie sich das praktische Beispiel an;

2. Die wiederverwertbaren Materialien bestimmen, die fir die
Herstellung der Waage verwendet werden sollen;

3. Teilen Sie  die Schiler*innen in Gruppen ein;

-5-
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4. Den Bau der Waage anhand des von der Lehrkraft zur
Verfligung gestellten Videomaterials als Modell;

5. Die Waage mit wiederverwertbaren Materialien
ausbalancieren, nachdem die Lehrkraft das Standardobjekt in eine
der beiden Schalen gelegt hat.

6. Wiegen der recycelten Gegenstande, die von den
Schiler*innen in die zweite freie Schale gelegt wurden, um das
Gleichgewicht der Waage wiederherzustellen.

7. Die Rangfolge der Gruppen auf der Grundlage des durch das
Wiegen der recycelten Gegenstande erhaltenen Wertes.
Gewonnen hat die Gruppe, deren Wert der Masse des
Standardobjekts am nachsten kommt.

8. Rickmeldung.

Teamarbeit

Forschung

Praktische Demonstration
Diskussionen

Erlduterung
Brainstorming
Problematisierung
Praktisches Experiment

Methoden zur Vermittlung
von Inhalten (Vorlesung,
Diskussionen, Forschung,
Gruppenarbeit usw.)

Bewertungsmethode H5P-Quiz
Bewertung auf der Grundlage von Leistungen und praktischen
Ergebnissen

Referenzen http://www.amathsdictionaryforkids.com/qgr/b/balanceScales.ht
ml

https://www.sciencea-
z.com/main/ProcessResource/unit/33/process-science/grades-3-
4/balance-scales
https://schlaboratory.blog/balance-scale-definition-function-
how-it-works-and-how-to-use-it/
https://www.youtube.com/watch?v=_Z0X0yE8loc
https://www.youtube.com/watch?v=] -DF5nYw7E&t=72s



http://www.amathsdictionaryforkids.com/qr/b/balanceScales.html
http://www.amathsdictionaryforkids.com/qr/b/balanceScales.html
https://www.sciencea-z.com/main/ProcessResource/unit/33/process-science/grades-3-4/balance-scales
https://www.sciencea-z.com/main/ProcessResource/unit/33/process-science/grades-3-4/balance-scales
https://www.sciencea-z.com/main/ProcessResource/unit/33/process-science/grades-3-4/balance-scales
https://schlaboratory.blog/balance-scale-definition-function-how-it-works-and-how-to-use-it/
https://schlaboratory.blog/balance-scale-definition-function-how-it-works-and-how-to-use-it/
https://www.youtube.com/watch?v=_Z0X0yE8Ioc
https://www.youtube.com/watch?v=J_-DF5nYw7E&t=72s
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1.3 Lerneinheit 3 - Kompostierung in einer Flasche und Bau eines Komposters -
Wiederverwendung von biologisch abbaubaren Abfallen

1.3.1. Hintergrund

Diese  Unterrichtseinheit soll den Schiler*innen die Bedeutung einer
verantwortungsvollen Abfallwirtschaft und des Recyclings durch die Herstellung von
Kompostern aus Plastikflaschen ndher bringen. Durch den Bau dieser Komposter lernen die
Schiler*innen nicht nur, wie man Plastik recycelt und wiederverwendet, sondern auch, wie
man organische Haushaltsabfélle wie Obst- und Gemiseschalen, Kiichenabfalle, getrocknete
Blatter, Papier und andere biologisch abbaubare Materialien recycelt. Durch die
vorgeschlagenen interaktiven und praktischen Aktivitdten werden die Schiler*innen auch
lernen, wie sie zum Schutz der Umwelt und zur Erhaltung der naturlichen Ressourcen
beitragen kénnen.

Im ersten Teil der Lektion wird ein informatives Video gezeigt, das die Probleme der
unsachgemalien Abfallentsorgung aufzeigt, einschlielich der negativen Auswirkungen der
Verbrennung von Kunststoffen oder der unsachgemélRen Entsorgung, die zu
Umweltverschmutzung fuhrt.

Auf diese Weise werden die Schiler*innen die Folgen dieser Praktiken verstehen und
motiviert werden, alternative und nachhaltige Losungen zu finden.

Aullerdem werden in diesem Video praktische Beispiele fir den Bau eines
Komposters aus Plastikflaschen vorgestellt und seine Vorteile hervorgehoben sowie die
Herstellung von Kompost und seine Vorteile fiir den Gartenbau und die Landwirtschaft
erlautert.

AnschlieBend werden die Schiler*innen in Gruppen eingeteilt und erhalten die
Aufgabe, Komposter aus Plastikflaschen zu bauen. Jedes Team erhélt die notwendigen
Materialien und wird von der Lehrkraft durch den Bauprozess gefiihrt. Die Schiler*innen
werden ermutigt, ihre Kreativitdt und ihr praktisches Geschick einzusetzen, um die
Komposter entsprechend den Anforderungen zu bauen.

Waéhrend  der  praktischen  Tatigkeit lernen  die  Schiler*innen  den
Kompostierungsprozess kennen und verstehen dessen Vorteile bei der Herstellung von
natlrlichem Dunger fir Pflanzen.

Die Kompostierung ist eine wirksame Methode zur Verringerung organischer Abfélle.
Da etwa 30-40 % der Haushaltsabfalle aus kompostierbarem organischem Material bestehen,
koénnen wir durch die Kompostierung dieser Abfalle die Menge der auf Deponien entsorgten
Abfélle und damit die negativen Auswirkungen auf die Umwelt verringern. Kompost ist ein
organischer Dunger, der reich an wichtigen Bodennahrstoffen wie Stickstoff, Phosphor und
Kalium ist. Daher kann die Verwendung von Kompost in Garten und Landwirtschaft die
Abhéngigkeit von chemisch-synthetischen Diingemitteln verringern. Kompost ist eine
natdirliche und ausgewogene Quelle fir Pflanzennéhrstoffe und trégt dazu bei, die Gesundheit
des Bodens langfristig zu erhalten.
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Fur die Schiler*innen ist es wichtig, etwas Uber den Kompostierungsprozess zu
lernen, weil sie dadurch lernen, die Umwelt zu schiitzen, die natirlichen Ressourcen zu
erhalten und ein verantwortungsvolles und nachhaltiges Abfallmanagement zu betreiben.

Das Kompostieren kann fir sie eine praktische und kreative Téatigkeit sein. Sie konnen
lernen, verschiedene organische Materialien zu kombinieren, den Zersetzungsprozess zu
uberwachen und die positiven Auswirkungen von Kompost auf Pflanzen und Boden zu
beobachten.

Durch das Erlernen des Kompostierens entwickeln die Schuler*innen praktische
Féhigkeiten und Verantwortung in der Abfallwirtschatft.

1.3.2. Inhalt

LearnSTEM

Modul 3: Kompostierung in einer Flasche und Bau eines Komposters - Wiederverwendung von
biologisch abbaubaren Abfillen

Ziel des Moduls/der | Ziel dieses Moduls ist es, die Fihigkeiten der Schiiler*innen im
Lerneinheit verantwortungsvollen und praktischen Umgang mit Abfédllen zu
entwickeln, zu lernen, wie organische Materialien recycelt und
wiederverwendet werden konnen, anstatt sie wegzuwerfen,
und umweltbewusstes Verhalten zu fordern.

Dauer 50 min

Am Ende des Kurses werden die Schiiler*innen in der Lage sein:
1. Kompost zu definieren;
2. Die Arten von Haushaltsabfillen zu identifizieren, die fir die
Kompostierung verwendet werden konnen;
3. Einen eigenen Komposter zu Hause zu bauen;
4. Wissen, wie wichtig die Verwendung von Kompost ist, und
konnen Beispiele dafiir nennen, wo er verwendet werden kann;
5) Praktische und kreative Denkfahigkeiten durch die aktive
Teilnahme am Bau von Kompostern aus recycelten Materialien zu
entwickeln.

- Plastikflaschen;

- Organische Haushaltsabfalle (Laub, Pflanzenreste);

Lernziele

Erforderliche
Ressourcen/Materialien

- Boden;

(Arbeitsblatt, Diagramme, - Wasser;

Handouts, didaktisches Video, - Ein Stlck Papier;

Auszlige aus - Schere;

Blchern/Handbiichern, Mind - Klebeband;

Maps usw.) - Videomaterial zur Unterweisung;
- Laptop/Videoprojektor;
- H5P-Quiz;

- Zusatzliches Videomaterial;
- Power Point Prasentation.
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Die Schritte, die die Schiler*innen befolgen mussen:

Teilen Sie die Klasse in 4 zufallig ausgewahlte Gruppen auf und
geben Sie die Arbeitsaufgabe vor: Bauen Sie den Komposter mit
den von der Lehrkraft bereitgestellten Materialien und fligen Sie
das Rohmaterial hinzu, um den Kompost herzustellen.
Tatsachliche Arbeitszeit: 40 Minuten.

Folgende Schritte sind zu beachten:

1. Sehen Sie sich das praktische Beispiel an;

2. Die fir den Bau des Komposters bendtigten Materialien zu
bestimmen,;

3. Teilen Sie die Schiler*innen in Gruppen ein;

4. Herstellung des Komposters;

5. Die Zugabe des Rohmaterials, um den Kompost zu erhalten.

Verfahren

Sobald die oben genannten Schritte abgeschlossen sind, werden
die Komposter so aufgestellt, dass sie von der
Sonneneinstrahlung profitieren kdnnen. Die Entwicklung des
Komposts wird innerhalb von 3 bis 6 Wochen sichtbar sein.
Daraus ergeben sich die folgenden Schritte:

1.die Bewasserung des Komposts - taglich;

2.die Uberpriifung des Zustands des Komposts und der
Veranderungen in der Struktur.

3. ordnungsgemalie Verwendung von Kompost.
4, ein Feedback zu geben.

Methoden zur Vermittlung Gruppenarbeit
Forschung

von Inhalten (Vorlesung, B

. . Erlduterung

Diskussionen, Forschung, . .

Diskussion

Gruppenarbeit usw.) .
Problematisierung

Praktische Demonstration
Praktisches Experiment
Gruppenprojekt
Brainstorming

Bewertungsmethode 5HP-Quiz

Bewertung auf der Grundlage von Leistungen und praktischen
Ergebnissen

Kontinuierliche Bewertung durch Beobachtung

Referenzen https://dictionary.cambridge.org/dictionary/english/compost
https://www.collinsdictionary.com/dictionary/english/compost
https://www.oxfordlearnersdictionaries.com/definition/english/c
ompost 1
https://www.carryoncomposting.com/142941469.html
https://www.nrdc.org/stories/composting-101#types
https://www.youtube.com/watch?v=04d14Y|jMZk
https://www.youtube.com/watch?v=pi-vsJOaduk



https://dictionary.cambridge.org/dictionary/english/compost
https://www.collinsdictionary.com/dictionary/english/compost
https://www.oxfordlearnersdictionaries.com/definition/english/compost_1
https://www.oxfordlearnersdictionaries.com/definition/english/compost_1
https://www.carryoncomposting.com/142941469.html
https://www.nrdc.org/stories/composting-101#types
https://www.youtube.com/watch?v=O4dI4YljMZk
https://www.youtube.com/watch?v=pi-vsJOaduk
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1.4. Lerneinheit 4 - Upcycling - Wiederverwendung von Plastik

1.4.1. Hintergrund

Diese fesselnde und interaktive Lektion soll die Schiler*innen tber Upcycling - die
Wiederverwendung von Plastik - und die Bedeutung dieser Praxis fur die Umwelt und den
Schutz der Artenvielfalt aufklaren.

Anhand eines informativen Videos werden die Schiller*innen verstehen, wie wichtig
es ist, Materialien, die nicht mehr brauchbar sind, ein neues Leben zu geben, anstatt sie
wegzuwerfen und zur Umweltverschmutzung beizutragen.

Die Lektion zielt darauf ab, verschiedene Disziplinen wie Biologie und Technik zu
kombinieren, um den Schiiler*innen eine ganzheitliche Perspektive auf das Thema Plastik
und seine Auswirkungen auf die Umwelt und die menschliche Gesundheit zu vermitteln. Die
Schiler*innen lernen, dass Plastik extrem gefahrlich und schédlich fir die gesamte
Menschheit ist und sich negativ auf die Umwelt und die Tierwelt auswirkt, zum Beispiel auf
Seevdgel.

Angesichts der Tatsache, dass jedes Jahr Millionen von Vdégeln durch das
Verschlucken von Plastik, einschlieRlich Mikroplastik, sterben, ist klar, dass dringend
gehandelt werden muss. Upcycling ist die lebensrettende Ldsung, die Plastik von einem Feind
der Vogel zu einem Verbiindeten machen kann.

Die Schiler*innen werden angeleitet, aus wiederverwertbaren Materialien
Vogelfutterhduschen zu bauen und sie an zugénglichen Orten aufzustellen, um diesen
unglaublichen Lebewesen Nahrung und Schutz zu bieten.

Die Schiller*innen verwenden die von der Lehrkraft bereitgestellten Materialien und
befolgen die Anweisungen und Anforderungen fiir den Bau der Futterhduschen. Sobald die
Futterhduschen aufgestellt sind, fillen die Schilerlnnen sie mit Samen und beobachten
sorgféltig, ob die Vogel zum Futtern kommen und fotografieren sie, um die positiven
Auswirkungen ihres Handelns hervorzuheben.

Diese Lektion ist fur die Schiler*innen wichtig, da sie sie tber die Verantwortung fiir
die Umwelt aufkléart und sie ermutigt, proaktiv zu handeln, um die Artenvielfalt zu schiitzen.
Durch Upcycling lernen die Schiler*innen, dass jede Geste im Kampf gegen die
Umweltverschmutzung zéhlt und dass sie durch einfache und nachhaltige MalRnahmen einen
positiven Einfluss auf die Umwelt haben kénnen.

Die Wiederverwendung von Kunststoffabfallen kann auch eine Mdglichkeit sein, Geld
zu sparen. Anstatt jedes Mal neue Behélter zu kaufen, wenn wir sie brauchen, kénnen wir
vorhandene Behalter wiederverwenden und so die Kosten flr den Kauf neuer Behélter sparen.

Die Wiederverwendung von Kunststoff kann Kreativitdt und Innovation anregen.
Menschen konnen erfinderische Wege finden, um Kunststoffbehélter fur andere Zwecke als
ihren urspringlichen Zweck wiederzuverwenden, z. B. fir die Herstellung von Kunst,
Spielzeug oder Haushaltsgegenstanden.

-10-
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Die Forderung der Wiederverwendung von Kunststoffabfallen kann die Kreativitat
und Innovation der Schuler*innen anregen. Sie konnen erfinderische Wege finden, um
Behalter in andere nitzliche oder dekorative Gegenstdnde umzuwandeln und so praktische

und kreative Fahigkeiten entwickeln.

1.4.2. Inhalt

LearnSTEM

Modul 4: Upcycling - Wiederverwendung von Kunststoffen

Ziel des Moduls/der | Ziel dieses Moduls ist es, die Wiederverwendung und das
Lerneinheit Upcycling von Materialien zu fordern und den Schiiler*innen
nicht nur die Médglichkeit zu geben, einen Beitrag zum
Umweltschutz zu leisten, sondern auch Empathie und
Bewusstsein fiir die Gefahren zu entwickeln, denen Lebewesen
ausgesetzt sind.

Dauer 50 min

Am Ende der Lektion werden die Schiiler*innen in der Lage sein
1 Upcycling zu definieren;
2 Die Gefahren, die mit der Verschmutzung durch Plastikpartikel
verbunden sind zu nennen;
3 Die Gefahren aufzuzahlen, denen Seevogel ausgesetzt sind;
4 Die Vorteile von Upcycling zu kennen;
5 Beispiele fir Seevogel, die Plastik verschlucken kdnnen, zu
nennen;
6 Praktische und kreative Denkfahigkeiten, indem Sie sich aktiv
am Bau von Vogelfutterhauschen beteiligen, zu entwickeln.
- Plastikflaschen;

Lernziele

Erforderliche

Ressourcen/Materialien i Scherg; .

- Schneidegerat;
(Arbeitsblatt, Diagramme, - Klebeband;
Handouts, didaktisches Video, - Zeichenfolge;
Auszlige aus - Draht;
Buchern/Handbichern, Mind - Kunststoffplatten;
Maps usw.) - WeiRes und farbiges Papier;

- Schreibgerate;

- Silikon-Klebepistole;

- Holzerne Stocke;

- Schrauben und Muttern;

- PowerPoint-Prasentation;

- Videomaterial zur Unterweisung;

- Zusatzliches Videomaterial;

- H5P-Quiz;

- Laptop/Videoprojektor;
Folgende Schritte sind zu beachten:
Teilen Sie die Klasse in 4 zufdllig ausgewahlte Gruppen auf und
stellen Sie die Arbeitsaufgabe: Bauen Sie mit den von der

Verfahren

-11-
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Lehrkraft bereitgestellten Materialien ein Vogelfutterhaus.
Bearbeitungszeit: 40 Minuten

1. Das Videomaterial ansehen;

2. Teilen Sie die Schiller*innen in Gruppen ein;

3. Die fur den Bau der Futterautomaten bendétigten Materialien
bestimmen,;

4. Den Bau von Vogelfutterhduschen

5. Die Prasentation des von jeder Gruppe hergestellten Produkts
und die Priifung seiner Konformitat.

Nachdem Sie die vorangegangenen Schritte befolgt haben, sollten
die Futterhauschen an einem gut sichtbaren Ort aufgestellt
werden, so dass sie fur die Vogel zuganglich und leicht zu sehen
sind. Die Uberwachung der Aktivitdten im Bereich der Futterstelle
betragt eine Stunde pro Tag fir eine Woche.

Als nachstes folgen die folgenden Schritte:

1. Das Zahlen und Bestimmen der Vogel, die die Futterstellen
besuchen;

2. Das Fotografieren der Vogel, die die Futterstellen besuchen;
3. Die Prasentation der Ergebnisse;

4. Ein Feedback geben.

Methoden zur Vermittlung Arbeit in Gruppen

von Inhalten (Vorlesung, For“schung
. . Erlduterung
Diskussionen, Forschung, . .
Diskussion

Gruppenarbeit usw.) .
Problematisierung

Praktisches Experiment
Gruppenprojekt
Brainstorming

Bewertungsmethode H5P-Quiz;

Bewertung auf der Grundlage von praktischen Leistungen und
Ergebnissen;

Kontinuierliche Bewertung durch Beobachtung

Referenzen https://www.oxfordlearnersdictionaries.com/definition/english/u
pcycle
https://dictionary.cambridge.org/dictionary/english/upcycling
https://www.treehugger.com/what-is-upcycling-5116081
https://oceanblueproject.org/the-effects-of-plastic-p-on-
seabirds/
https://www.futurelearn.com/info/courses/upcycling-for-change-
from-green-ideas-to-startup-businesses/0/steps/67684
https://www.recyclingbins.co.uk/blog/upcycling-projects-to-try-
bird-feeder/

https://www.youtube.com/watch?v=rd7gP9FdTal
https://www.youtube.com/watch?v=P50BWbZDZIc

-12-
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1 Risorse didattiche

1.1 Unita didattica - Raccogliere e differenziare i rifiuti

1.1.1 Sfondo

Raccogliere e differenziare i rifiuti in modo responsabile contribuisce a proteggere
I'ambiente. Queste pratiche riducono il rischio di inquinamento dell'aria, dell'acqua e del
suolo, nonché I'impatto negativo sugli ecosistemi naturali e sulla biodiversita.

Attraverso la raccolta e la differenziazione dei rifiuti, & possibile identificare i
materiali che possono essere riciclati o riutilizzati. Cio significa che una grande quantita di
rifiuti puo essere dirottata verso processi di riciclaggio o compostaggio, evitando le
discariche.

La raccolta differenziata aiuta a preservare le risorse naturali come legno, metalli,
carta e plastica. | materiali riciclabili identificati durante il processo di differenziazione
pOSSONO essere recuperati e restituiti all'economia, riducendo la necessita di estrarre e lavorare
nuoVe risorse.

Questa lezione non solo incoraggia gli studenti a diventare cittadini responsabili, ma
anche a esplorare le connessioni e le applicazioni pratiche di discipline scientifiche come la
chimica, la biologia e I'informatica.

Per iniziare la lezione, gli studenti verranno divisi in due squadre e verra spiegato loro
il compito. L'insegnante preparera una tabella con diversi codici di riciclaggio stampati e gli
stessi codici saranno presenti anche su una roulette generata dall'applicazione Wheel of
Names. Ogni squadra dovra girare la roulette e, a seconda del simbolo di riciclaggio
selezionato, dovra trovare e abbinare i materiali corrispondenti con l'identico simbolo sulla
tabella. 11 tempo concesso per individuare e abbinare | materiali sara di massimo 30 secondi.

Prima di iniziare l'attivita pratica, gli studenti guarderanno un video che presentera le
nozioni teoriche sulla raccolta e l'ordinamento dei rifiuti e un esempio pratico di come
dovrebbe essere organizzata questa attivita. Questo materiale facilitera la comprensione dei
concetti di base e preparera gli studenti alle attivita pratiche.

L'attivita di identificazione e selezione dei materiali da riciclare sara seguita da una
discussione in classe sull'importanza e I'impatto del riciclaggio e della corretta selezione dei
rifiuti. Gli studenti potranno condividere le loro esperienze e riflettere su come queste pratiche
possano aiutare a proteggere l'ambiente.

Per consolidare le conoscenze acquisite, I'insegnante presentera agli studenti ulteriori
video dalla piattaforma YouTube, che aumenteranno la loro comprensione e consapevolezza
dell'argomento.

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.
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Questa lezione interdisciplinare e interattiva € stata progettata per ispirare ed educare
gli studenti sull'importanza del riciclaggio e della corretta differenziazione dei rifiuti,
contribuendo cosi a sviluppare cittadini responsabili e attenti all'ambiente.

1.1.2 Contenuto

Modello pedagogico LearnSTEM

Modulo 1: Raccogliere e smistare i rifiuti

Obiettivo del modulo/unita | L'obiettivo di questo modulo & quello di evidenziare
di apprendimento I'importanza di raccogliere e differenziare correttamente i rifiuti
per proteggere |'ambiente, conservare le risorse naturali e
ridurre l'inquinamento, oltre che per promuovere un'economia
piu sostenibile e una societa piu responsabile dal punto di vista
ambientale.

Durata 50 minuti

Al termine della lezione, gli studenti saranno in grado di:
1 Indicare i sette codici SPI specifici per i materiali plastici;
2 ldentificare i diversi tipi di materiali riciclabili e associarli ai
corrispondenti simboli di riciclaggio.
3 Sviluppare capacita pratiche e di pensiero critico attraverso la
partecipazione attiva ad attivita di identificazione e selezione di
materiali riciclabili;
4 |dentificare e proporre soluzioni creative per la gestione dei
rifiuti e la promozione del riciclaggio nella propria comunita.

- - Codici stampati;

- - Computer portatile/videoproiettore;

Obiettivi di apprendimento

Risorse e materiali necessari

(fogli di lavoro, grafici, - - Materiali riciclabili raccolti (scatole di cartone, plastica,
dispense, video didattici, alluminio, sacchetti, bottiglie di plastica, vetro, tubi in
estratti da  libri/manuali, PVC, scatole di metallo, ecc.)

mappe mentali, ecc.) - Carta bianca o colorata;

- Oggetti di scrittura;

- Quiz 5HP

- - Materiale video didattico;

- - Materiale video motivazionale aggiuntivo;
- - Presentazione in Power Point;

- - Applicazione della Ruota dei nomi;

Le fasi didattiche che gli studenti devono seguire:

Procedura ; o ) ] . .
L'insegnante divide la classe in due gruppi e propone agli studenti
una gara.

Vincera la squadra con il maggior numero di corrispondenze
corrette.

Passi:

1. Visualizzare il materiale didattico;

2 Dividete gli studenti in gruppi;

3. Raccolta di rifiuti riciclabili;

4 Stabilire le regole del gioco e iniziare la partita.
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5. Identificare il tipo di rifiuti riciclabili in base al codice
specifico e posizionarli in modo appropriato.

6. Annuncio della squadra vincitrice.

7. Feedback.

Metodi di erogazione dei

contenuti (lezioni, discussioni,

ricerche, lavori di gruppo,
ecc.)

Lavoro di gruppo
Spiegazione
Dimostrazione pratica
Discussione
Problematizzazione
Brainstorming

Metodo di valutazione

Quiz 5HP
Valutazione basata sui risultati ottenuti e sui risultati pratici;

Riferimenti

https://dictionary.cambridge.org/dictionary/english/garbage

https://www.ldoceonline.com/dictionary/garbage

https://www.oxfordlearnersdictionaries.com/definition/american

english/garbage

https://www.roadrunnerwm.com/blog/history-of-garbage

https://ecoresources.net.au/why-is-waste-sorting-important/

https://wheelofhames.com

https://www.youtube.com/watch?v=b-0eajX7Xlo

https://www.youtube.com/watch?v=3Lzsu8SXaWY



https://dictionary.cambridge.org/dictionary/english/garbage
https://www.ldoceonline.com/dictionary/garbage
https://www.oxfordlearnersdictionaries.com/definition/american_english/garbage
https://www.oxfordlearnersdictionaries.com/definition/american_english/garbage
https://www.roadrunnerwm.com/blog/history-of-garbage
https://ecoresources.net.au/why-is-waste-sorting-important/
https://wheelofnames.com/
https://www.youtube.com/watch?v=b-0eajX7Xlo
https://www.youtube.com/watch?v=3Lzsu8SXaWY
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1.2 Unita didattica - Costruire una bilancia

1.2.1 Sfondo

La produzione di nuovi materiali contribuisce all'inquinamento dell'aria, dell'acqua e
del suolo attraverso I'emissione di gas serra, sostanze chimiche tossiche e rifiuti pericolosi. Il
riutilizzo di prodotti riciclabili contribuisce a ridurre questo inquinamento, evitando la
produzione di ulteriori materiali e riciclando la quantita di rifiuti.

Questa lezione non solo dimostra I'importanza del riciclo e del pensiero sostenibile,
ma stimola anche la creativita degli studenti, dando loro la liberta di progettare e costruire la
propria scala secondo la loro immaginazione e le loro preferenze.

Questa lezione ¢ stata progettata per offrire agli studenti un'esperienza educativa
coinvolgente e interattiva, combinando creativita e conoscenze STEM (Science, Technology,
Engineering and Math) per promuovere I'apprendimento e la scoperta. Attraverso un video
ispiratore, gli studenti sono invitati a esplorare il processo di creazione di una bilancia
utilizzando materiali riciclati come bottiglie di plastica, scatole di cartone o altri oggetti che
altrimenti verrebbero gettati via.

Oltre all'aspetto pratico, la lezione mira a stimolare il pensiero critico e la capacita di
risolvere i problemi, dando agli studenti l'opportunita di esplorare le intersezioni tra
ingegneria, matematica, fisica ed ecologia.

Attraverso la sfida di progettare e costruire le proprie bilance, gli studenti impareranno
a identificare e applicare i concetti matematici e scientifici in un contesto reale e rilevante per
la loro vita quotidiana.

La lezione mira anche a dare agli studenti I'opportunita di capire la differenza tra
massa e peso e di scoprire le unita di misura associate a questi concetti.

Per gli studenti, conoscere e promuovere l'importanza del riutilizzo dei prodotti
riciclabili & essenziale per la loro educazione ambientale, per sviluppare un comportamento
responsabile e per contribuire alla tutela dell'ambiente.

Per aumentare l'importanza e la rilevanza del tema affrontato, a partire dal curriculum
- Riciclaggio, abbiamo proposto di costruire una bilancia, a scopo didattico, utilizzando
materiali riciclabili.

In questo modo, la lezione mira a ispirare gli studenti a diventare cittadini responsabili
e a impegnarsi attivamente nella costruzione di un futuro piu verde e sostenibile per tutti.
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Modello pedagogico LearnSTEM

Modulo 2: Costruire una bilancia

Obiettivo del modulo/unita
di apprendimento

L'obiettivo di questo modulo & quello di evidenziare
I'importanza del riutilizzo dei materiali riciclabili per creare una
bilancia di equilibrio.

Durata

50 min

Obiettivi di apprendimento

Al termine di questo modulo, gli studenti saranno in grado di:

1 definire il concetto di bilancia;

2 identificare i materiali riciclabili necessari per costruire la
bilancia;

3 selezionare gli strumenti necessari per costruire la bilancia;

4 identificare le unita di misura utilizzate nella pesatura;

5. misurare la massa di un oggetto utilizzando la bilancia;

6. individuare la differenza tra massa e peso;

Risorse e materiali necessari

(fogli di lavoro, grafici,
dispense, video didattici,
estratti da libri/manuali,

mappe mentali, ecc.)

- -Scatole di cartone;

- -Stringa;

- - Bottiglie di plastica;

- - Forbici;

- -Taglierina;

- -Nastro di misurazione;

- - Nastro adesivo;

- - Carta bianca e colorata;

- - Bicchieri di plastica e cartone;

- -Penne e matite;

- - Pistola per colla al silicone;

- -Videoproiettore/laptop;

- - Materiale video didattico;

- - Materiale video aggiuntivo;

- - Presentazione PPT;

- Quiz H5P

- Bilancia da cucina;

- -Vari materiali riciclabili (plastica, bottoni, tappi,
sacchetti, ecc.)

Procedura

La classe viene divisa in gruppi di 4 alunni scelti a caso e viene
assegnato un compito: realizzare una bilancia utilizzando i
materiali riciclabili forniti.

Tempo di lavoro: 40 minuti.

Passi da seguire:

1. Visualizzare |'esempio pratico;

2. Identificare i materiali riciclabili da utilizzare per la
realizzazione della bilancia;

3. Dividere gli studenti in gruppi;

4, Costruire la bilancia utilizzando come modello il materiale
video fornito dall'insegnante;

5. Bilanciamento della bilancia con materiali riciclabili, dopo

-5-
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che l'insegnante ha aggiunto I'oggetto standard a uno dei due
Vassoi.

6. Pesare gli oggetti riciclati aggiunti dagli studenti nel
secondo vassoio libero per ripristinare I'equilibrio della bilancia.
7. Classifica dei gruppi in base al valore ottenuto pesando gli

oggetti riciclati. Il gruppo vincitore e quello il cui valore si avvicina
di piu alla massa dell'oggetto standard.

8. Feedback.
Metodi di erogazione dei L:?woro di squadra
. S . . | Ricerca
contenuti (lezioni, discussioni, | _. . .
. -y Dimostrazione pratica
ricerche, lavori di gruppo, . o
Discussioni
ecc.) . .
Spiegazione

Brainstorming
Problematizzazione
Esperimento pratico

Metodo di valutazione

Quiz H5P
Valutazione basata sui risultati ottenuti e sui risultati pratici;

Riferimenti

http://www.amathsdictionaryforkids.com/gr/b/balanceScales.ht
ml

https://www.sciencea-
z.com/main/ProcessResource/unit/33/process-science/grades-3-
4/balance-scales
https://schlaboratory.blog/balance-scale-definition-function-
how-it-works-and-how-to-use-it/
https://www.youtube.com/watch?v=_Z0X0yE8loc
https://www.youtube.com/watch?v=J -DF5nYw7E&t=72s



http://www.amathsdictionaryforkids.com/qr/b/balanceScales.html
http://www.amathsdictionaryforkids.com/qr/b/balanceScales.html
https://www.sciencea-z.com/main/ProcessResource/unit/33/process-science/grades-3-4/balance-scales
https://www.sciencea-z.com/main/ProcessResource/unit/33/process-science/grades-3-4/balance-scales
https://www.sciencea-z.com/main/ProcessResource/unit/33/process-science/grades-3-4/balance-scales
https://schlaboratory.blog/balance-scale-definition-function-how-it-works-and-how-to-use-it/
https://schlaboratory.blog/balance-scale-definition-function-how-it-works-and-how-to-use-it/
https://www.youtube.com/watch?v=_Z0X0yE8Ioc
https://www.youtube.com/watch?v=J_-DF5nYw7E&t=72s
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1.3 Unita didattica 3 - Compostaggio in bottiglia e creazione di una compostiera -
riutilizzo dei rifiuti biodegradabili

1.3.1. Sfondo

Questa lezione ¢ stata progettata per educare gli studenti all'importanza della gestione
responsabile dei rifiuti e del riciclaggio attraverso la creazione di composter da bottiglie di
plastica. Realizzando queste compostiere, gli studenti non solo impareranno a riciclare e
riutilizzare i materiali plastici, ma impareranno anche a riciclare i rifiuti organici domestici
come bucce di frutta e verdura, scarti di cucina, foglie secche, carta e altri materiali
biodegradabili. Attraverso le attivita interattive e pratiche proposte, gli studenti impareranno
anche come contribuire alla tutela dell'ambiente e alla conservazione delle risorse naturali.

La prima parte della lezione presenta un video informativo che illustra i problemi della
gestione impropria dei rifiuti, compreso lI'impatto negativo della combustione della plastica o
dello smaltimento improprio, che porta all'inquinamento ambientale.

In questo modo, gli studenti capiranno le conseguenze di queste pratiche e saranno
motivati a trovare soluzioni alternative e sostenibili.

Anche in questo video verranno presentati esempi pratici di come realizzare una
compostiera con bottiglie di plastica e ne verranno evidenziati i vantaggi, oltre a come
realizzare il compost e i suoi benefici nel giardinaggio e nell'agricoltura.

Successivamente, gli studenti saranno divisi in gruppi e verra loro affidato il compito
di creare composter con bottiglie di plastica. Ogni squadra ricevera i materiali necessari e sara
guidata dall'insegnante nel processo di costruzione. Gli studenti saranno incoraggiati a usare
la loro creativita e le loro abilita pratiche per realizzare le compostiere secondo i requisiti
richiesti.

Durante [lattivita pratica, gli studenti impareranno a conoscere il processo di
compostaggio e ne comprenderanno i vantaggi nella produzione di fertilizzante naturale per le
piante.

Il compostaggio € un modo efficace per ridurre i rifiuti organici. Poiché circa il 30-
40% dei rifiuti domestici € costituito da materiale organico compostabile, il compostaggio di
questi rifiuti consente di ridurre la quantita di rifiuti inviati in discarica e quindi di ridurre
I'impatto negativo sull'ambiente. Il compost € un fertilizzante organico ricco di sostanze
nutritive essenziali per il suolo come azoto, fosforo e potassio. Pertanto, I'uso del compost nel
giardinaggio e nell'agricoltura puo ridurre la dipendenza dai fertilizzanti chimici di sintesi. Il
compost fornisce una fonte naturale ed equilibrata di nutrienti per le piante, contribuendo a
mantenere la salute del suolo a lungo termine.

Per gli studenti, conoscere il processo di compostaggio € importante perché li educa
alla tutela dell'ambiente, alla conservazione delle risorse naturali e all'adozione di
comportamenti responsabili e sostenibili nella gestione dei rifiuti.

Il compostaggio pud essere un‘attivita pratica e creativa per loro. Possono imparare a
combinare diversi materiali organici, monitorare il processo di decomposizione e osservare gli
effetti positivi del compost sulle piante e sul terreno.
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Imparando a fare il compostaggio, gli studenti sviluppano competenze pratiche e
responsabilita nella gestione dei rifiuti.

1.3.2. Contenuto

Modello pedagogico LearnSTEM

Modulo 3: Compostaggio in bottiglia e creazione di una compostiera - Riutilizzo dei rifiuti
biodegradabili

Obiettivo del modulo/unita | L'obiettivo di questo modulo é quello di sviluppare le
di apprendimento competenze pratiche e responsabili degli studenti in materia di
gestione dei rifiuti, di imparare a riciclare e riutilizzare i materiali
organici invece di gettarli via e di promuovere un
comportamento responsabile nei confronti dell'ambiente.

Durata 50 min

Al termine del corso, gli studenti saranno in grado di:

1.Definire il compost;

2. Identificare i tipi di rifiuti domestici che possono essere

utilizzati per produrre compost;

3.Realizzare la propria compostiera a casa.

4.Conoscere |'importanza dell'uso del compost e fornire esempi di

dove puo essere utilizzato.

5.Sviluppare capacita di pensiero pratico e creativo partecipando

attivamente alla costruzione di compostiere con materiali riciclati.
- - Bottiglie di plastica;

- Rifiuti organici domestici (foglie, risorse vegetali)

Obiettivi di apprendimento

Risorse e materiali necessari

(fogli di lavoro, grafici, - -Suolo;
dispense, video didattici, - -Acqua;
estratti da libri/manuali, - - Pezzidicarta;
mappe mentali, ecc.) - - Forbici
- - Nastro adesivo;
- - Materiale video didattico;
- - Computer portatile/videoproiettore;
- -Quiz H5P;
- - Materiale video aggiuntivo;
- - Presentazione in Power Point;
Le fasi di formazione che gli studenti devono seguire:
Procedura

Dividere la classe in gruppi di 4 studenti scelti a caso e delineare il
compito di lavoro: costruire la compostiera con i materiali forniti
dall'insegnante e aggiungere le materie prime per ottenere il
compost. Tempo di lavoro effettivo: 40 minuti.

Passi da seguire:

1. Visualizzare |'esempio pratico;

2. Identificare i materiali necessari per la realizzazione della
compostiera;

3. Dividere gli studenti in gruppi;

4. Realizzazione della compostiera;

-8-
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5. Aggiungere la materia prima per ottenere il compost;

Una volta completate le fasi sopra descritte, le compostiere
saranno posizionate in modo da poter beneficiare della luce del
sole. Lo sviluppo del compost sara visibile entro 3-6 settimane.
Abbiamo quindi i seguenti passaggi:

1. Innaffiare il compost - quotidianamente;
2. Controllare le condizioni del compost e i cambiamenti
nella struttura.
3. Uso corretto del compost.
4. Dare un feedback.

Metodi di erogazione dei L:?woro di gruppo

. S . . | Ricerca

contenuti (lezioni, discussioni, ; .

. oy Spiegazione

ricerche, lavori di gruppo, - )
Discussione

ecc.)

Problematizzare
Dimostrazione pratica
Esperimento pratico
Progetto di gruppo
Brainstorming

Metodo di valutazione

Quiz 5HP
Valutazione basata sui risultati ottenuti e sui risultati pratici
Valutazione continua tramite osservazione

Riferimenti

https://dictionary.cambridge.org/dictionary/english/compost
https://www.collinsdictionary.com/dictionary/english/compost
https://www.oxfordlearnersdictionaries.com/definition/english/c

ompost 1
https://www.carryoncomposting.com/142941469.html|

https://www.nrdc.org/stories/composting-101#types
https://www.youtube.com/watch?v=04dI4Y|iMZk
https://www.youtube.com/watch?v=pi-vsJOaduk



https://dictionary.cambridge.org/dictionary/english/compost
https://www.collinsdictionary.com/dictionary/english/compost
https://www.oxfordlearnersdictionaries.com/definition/english/compost_1
https://www.oxfordlearnersdictionaries.com/definition/english/compost_1
https://www.carryoncomposting.com/142941469.html
https://www.nrdc.org/stories/composting-101#types
https://www.youtube.com/watch?v=O4dI4YljMZk
https://www.youtube.com/watch?v=pi-vsJOaduk
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1.4. Unita didattica 4 - Upcycling - Riutilizzo della plastica

1.4.1. Sfondo

Questa lezione coinvolgente e interattiva & stata pensata per educare gli studenti
all'upcycling - il riutilizzo della plastica - e all'importanza di questa pratica per I'ambiente e
per la protezione della biodiversita.

Attraverso un video informativo, gli studenti capiranno quanto sia fondamentale dare
nuova vita ai materiali non piu utili, invece di buttarli via e contribuire all'inquinamento
ambientale.

La lezione mira a combinare diverse discipline, come la biologia e I'ingegneria, per
dare agli studenti una prospettiva olistica sul problema della plastica e del suo impatto
sull'ambiente e sulla salute umana. Gli studenti impareranno che la plastica e estremamente
pericolosa e dannosa per tutta 'umanita, influendo negativamente sia sull'ambiente che sulla
fauna selvatica, prendendo come esempio gli uccelli marini.

Con milioni di uccelli che muoiono ogni anno a causa dell'ingestione di plastica,
comprese le microplastiche, € chiaro che e necessario un intervento urgente. L'upcycling € la
soluzione salvavita che puo trasformare la plastica da nemico degli uccelli ad alleato.

Gli studenti saranno guidati a costruire mangiatoie per uccelli con materiali riciclabili
e a posizionarle in luoghi accessibili per fornire cibo e riparo a queste incredibili creature.

Gli studenti utilizzeranno i materiali forniti dall'insegnante e seguiranno le indicazioni
e i requisiti per la costruzione delle mangiatoie. Una volta posizionate le mangiatoie, gli
studenti le riempiranno di semi e osserveranno attentamente se gli uccelli vengono a nutrirsi,
fotografandoli per evidenziare I'impatto positivo delle loro azioni.

Questa lezione € importante per gli studenti perché li educa alla responsabilita
ambientale e li incoraggia ad agire in modo proattivo per proteggere la biodiversita.
Attraverso l'upcycling, gli studenti imparano che ogni gesto conta nella lotta all'inquinamento
e che possono avere un impatto positivo sull'ambiente attraverso azioni semplici e sostenibili.

Il riutilizzo dei rifiuti in plastica puo essere anche un modo per risparmiare denaro.
Invece di acquistare nuovi contenitori ogni volta che ne abbiamo bisogno, possiamo
riutilizzare quelli esistenti, risparmiando i costi associati all'acquisto di nuovi.

Il riutilizzo della plastica pud stimolare la creativita e I'innovazione. Le persone
possono trovare modi ingegnosi per riutilizzare i contenitori di plastica per scopi diversi da
quelli originari, come la creazione di oggetti artistici, giocattoli o articoli per la casa.

Incoraggiare il riutilizzo dei rifiuti di plastica pud stimolare la creativita e

I'innovazione degli studenti. Possono trovare modi ingegnosi per trasformare i contenitori in

altri oggetti utili o decorativi, sviluppando abilita pratiche e creative.

-10-
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1.4.2. Contenuto

Modello pedagogico LearnSTEM

Modulo 4: Upcycling - Riutilizzo della plastica

Obiettivo del modulo/unita
di apprendimento

L'obiettivo di questo modulo & incoraggiare il riutilizzo e
l'upcycling dei materiali, dando agli studenti non solo
I'opportunita di contribuire alla protezione dell'ambiente, ma
anche di sviluppare empatia e consapevolezza nei confronti dei
pericoli a cui sono esposti gli esseri viventi.

Durata

50 min

Obiettivi di apprendimento

Al termine della lezione, gli studenti saranno in grado di:

1 Definire l'upcycling;

2 ldentificare i pericoli legati all'inquinamento da particelle di
plastica;

3 Elencare i pericoli a cui sono esposti gli uccelli marini.

4 Conoscere i vantaggi dell'upcycling.

5 Fornire esempi di uccelli marini che possono ingerire plastica.

6 Sviluppare le capacita pratiche e creative partecipando
attivamente alla costruzione di mangiatoie per uccelli.

Risorse e materiali necessari

(fogli di lavoro, grafici,
dispense, video didattici,
estratti da libri/manuali,

mappe mentali, ecc.)

- - Bottiglie di plastica;

- - Forbici;

- -Taglierina;

- - Nastro adesivo;

- Stringa;

- -Filo;

- Piatti di plastica;

- Carta bianca e colorata;

- Strumenti di scrittura;

- Pistola per colla al silicone;

- Bastoncini di legno;

- Viti e dadi;

- Presentazione di PowerPoint;
- - Materiale video didattico;

- - Materiale video aggiuntivo;

- -5HP Quiz;

- - Computer portatile/videoproiettore;

Procedura

Passi da seguire:

Dividete la classe in gruppi di 4 studenti scelti a caso e stabilite il
compito di lavoro: costruire una mangiatoia per uccelli utilizzando
i materiali forniti dall'insegnante.
Tempo di lavoro: 40 minuti

1. Guardare il materiale video;
2. Dividete gli studenti in gruppi;

3. Identificare i materiali
mangiatoie;

4. Costruire mangiatoie per uccelli

necessari per costruire le

-11-
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5. Presentazione del prodotto realizzato da ciascun gruppo e
verifica della sua conformita;

Dopo aver seguito le fasi precedenti, le mangiatoie per uccelli
devono essere collocate in un luogo visibile, in modo che siano
accessibili agli uccelli e facili da vedere. La supervisione
dell'attivita nell'area della mangiatoia € di un'ora al giorno per
una settimana.

Quindi si procede con i seguenti passaggi:

1. Contare e identificare gli uccelli che visitano le
mangiatoie;

2. Fotografare gli uccelli che visitano le mangiatoie;

3. Presentazione dei risultati;

4, Dare un feedback.

Metodi di erogazione dei

contenuti (lezioni, discussioni,

ricerche, lavori di gruppo,
ecc.)

Lavorare in gruppo
Ricerca

Spiegazione
Discussione
Problematizzare
Esperimento pratico
Progetto di gruppo
Brainstorming

Metodo di valutazione

5HP Quiz;
Valutazione basata sulle realizzazioni e sui risultati pratici;
Valutazione continua attraverso |'osservazione;

Riferimenti

https://www.oxfordlearnersdictionaries.com/definition/english/u
pcycle
https://dictionary.cambridge.org/dictionary/english/upcycling
https://www.treehugger.com/what-is-upcycling-5116081
https://oceanblueproject.org/the-effects-of-plastic-p-on-
seabirds/
https://www.futurelearn.com/info/courses/upcycling-for-change-
from-green-ideas-to-startup-businesses/0/steps/67684
https://www.recyclingbins.co.uk/blog/upcycling-projects-to-try-
bird-feeder/

https://www.youtube.com/watch?v=rd7qP9FdTal
https://www.youtube.com/watch?v=P50BWbZDZIc

-12-
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1 Learning Resources

1.1 Module 1- Pollution: The Tanker spills oil

1.1.1  Background

An oil spill is the release of a liquid petroleum hydrocarbon into the environment, especially
marine areas, due to human activity. The term is usually applied to marine oil spills, where oil is
released into the ocean or coastal waters, but spills may also occur on land.

Although not as destructive as human-made global climate change, the environmental
damage due to an oil spill can be devastating to ecosystems. This lesson will introduce some basics
of aquatic ecosystems and how they can be changed by the introduction of petroleum.

During this lesson, students will learn about oil spills that occur in various bodies of water
and the environmental and social implications they have on surrounding areas, including Indigenous
communities. Students will use hands-on activities to explore the different technology that is used
for cleanup and remediation efforts.

1.1.2 Content

LearnSTEM Pedagogical Model

Module 1: Pollution: The Tanker spills oil

The aim of this module is to study the environmental effects of oil
spills and create awareness about cleaning up oil spills and its
paramount importance.

Aim of the module/ learning
unit

Duration 90 - 120 min

On successful completion of this module/learning unit (LU),
trainees will be able to:
1. Understand the environmental effects of oil spills.
2. Understand the different methods of cleaning oil spills.
3. Work as a team to identify the best method(s) for
cleaning up a model oil spill.
4. Enhance their communication skills by participating in
class discussions and presenting their findings.
- Didactic video (WP2-P2-LearnSTEM-Learning resource-
Pollution_The Tanker spills oil_EN.mp4),
- PPT (WP2-P2-LearnSTEM-Learning resource-Pollution_The
Tanker spills oil_EN.pptx),
- Additional resources (WP2-P2-LearnSTEM_text_The Tanker
spills oil-ADDITIONAL RESOURCHES_EN.docx),
Assessment (H5P) (WP2-P2-LearnSTEM_text_The Tanker
spills oil-H5P_EN.docx),

Learning Objectives

Resources&Materials
Required
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- Experiment (similar to the video presented above)

Procedure

Instructional steps that trainees need to follow:

1.

Presentation and discussion of oil spills. Have students
recall the damage an oil spill can do to a natural
environment (15-20 min).
Introduce the challenges of cleaning up an oil spill and
what methods are used (10 min).
Display the video (10 min)
Create a model oil spill and discuss the concept of a
model.
Assemble the team and systematically test the many
different methods for cleaning up the model oil spill.
Students should record their findings. (30-40 min).
Experiment — Cleaning up oil spills
Materials:

Cotton balls

Container

Sponge, string

Vegetable oil: amount depends on the container

Plastic spoons

Dawn dish soap

Plastic cups: to put soap and cotton balls in

Cocoa powder: to mix with oil and make it look like

crude oil

Bird feathers

Procedure:

Each group will need to clean up “oi
spill disaster that includes feathers to represent marine
life. The activity may resume in a few different ways,
depending on the constraints of the class. It might set a
time limit to allow the trainees to clean up the oil spill
and feathers as much as possible. Then discuss the
challenges faced with the different methods and
materials used to try to eliminate the oil.

Because the oil is separated from the water, qualitative

|”

from a simulated oil

comparisons may be observed and measured then used
to complete maths problems related to this activity.
Discuss findings and decide what methods worked the
best. Explain how the different methods in the
experiment related to the methods used in real life.
Assessment (H5P) (10 min)

Discard the model oil spills and clean up any messes (5-10
min).
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Content Delivery Methods Le.:cture:
Discussion,
Brainstorming,
Research,
Group work
Assessment Method H5P

References

1.2 Learning Unit 2- Pollution: Sulphur Dioxide Destroys Plants and Buildings

1.2.1 Background

Air pollution is caused by the accumulation of one or more chemicals or substances in the air
in high enough concentrations to harm humans, other animals, vegetation, or materials. Air
pollution consists of chemicals or particles in the air that can harm the health of humans, animals,
and plants. It also damages buildings. Pollutants in the air take many forms. They can be gases, solid
particles, or liquid droplets.

Air pollution can result from both human and natural actions. Natural events that pollute the
air include forest fires, volcanic eruptions, wind erosion, pollen dispersal, evaporation of organic
compounds and natural radioactivity. Pollution from natural occurrences are not very often. Human
activities that result in air pollution include emissions from industries and manufacturing activities,
burning fossil fuels, and household and farming chemicals. For instance, common causes of air
pollution are emissions from industrial facilities and electric utilities, motor vehicle exhaust, gasoline
vapors, chemical solvents, roadway dust, and smoke.

Air pollution can cause many health problems such as burning eyes, cancer, birth defects,
brain damage, or even death. Air pollution can also damage the environment and property such as
food crops, trees, lakes and buildings.

Pollutants are unwanted chemicals or other materials found in the air, at high enough
concentrations to endanger the environment and people’s health. Emissions are discharges of a
pollutant from a particular source (e.g., a factory) or group of sources (e.g., vehicles) into the air.
Processes such as fossil fuel burning in industry, motor vehicles and buildings emit pollutants that
cause local and regional pollution.

Acid rain looks, feels, and tastes just like clean rain. Walking in acid rain, or even swimming in
an acid lake, is no more dangerous for humans than walking or swimming in clean water. However,
breathing air that contains the pollutants that cause acid rain can damage human health. Sulfur
dioxide (502), nitrogen oxides (NOx), particulate matter, and ozone all irritate or even damage our
lungs. These effects are mostly seen in people whose lungs have already been weakened by
respiratory illness, but even healthy people can sometimes have pain or difficulty breathing because
of air pollution.
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SO2 and NOX, the pollutants that cause acid rain, can also reduce visibility, limiting how far

into the distance we can see. These pollutants form small particles in the atmosphere. These

particles reduce visibility by scattering light. Reduced visibility is most noticeable in places like

National Parks, where people go to see some of the nation’s most beautiful landscapes.

Acid rain eats away at stone, metal, paint—almost any material exposed to the weather for a
long period of time. Human-made materials gradually deteriorate even when exposed to unpolluted
rain, but acid rain speeds up the process. Acid rain can rust metals and cause marble statues carved
long ago to lose their features. This happens because marble is made of a compound called calcium
carbonate, which can be dissolved by acids. Calcium carbonate is also found in limestone. Many
buildings and monuments are made of marble and limestone and are damaged by acid rain.
Repairing acid rain damage to buildings and monuments can cost billions of euros.

1.2.2 Content

LearnSTEM Pedagogical Model

Module 2 Pollution: Sulphur Dioxide Destroys Plants and Buildings

Aim of the module/ learning
unit

The aim of this module is by using a variety of activities to help

students understand the environmental problems that Sulphur
Dioxide creates as one form of pollution that results mainly
from burning fossil fuels.

Duration

90 - 120 min

Learning Objectives

On successful completion of this module/learning unit (LU),
trainees will be able to:
1. Identify some of the main causes, effects and sources of
air pollution.
2. Explain the effects of Sulphur Dioxide on vegetation
Explain the effects of Sulphur Dioxide on water
4. Explain the effects of Sulphur Dioxide on man-made
objects
5. Explain the effects of Sulphur Dioxide on humans
6. Describe what can be done to solve the Sulphur Dioxide
problem

=

Resources&Materials Required

-Didactic video (WP2-P2-LearnSTEM-Learning resource-
Pollution_Sulfur Dioxide Destroys Plants and

Buildings_ EN.mp4),

- PPT (WP2-P2-LearnSTEM-Learning resource-
Pollution_Sulfur Dioxide Destroys Plants and
Buildings_EN.pptx),

- Additional resources (WP2-P2-LearnSTEM_text_Sulfur
Dioxide Destroys Plants and Buildings-ADDITIONAL
RESOURCHES_EN.docx),

- Assessment (H5P) (WP2-P2-LearnSTEM_text_Sulfur Dioxide
Destroys Plants and Buildings-H5P_EN.docx),

-4-
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- Experiment (similar to the video presented above)
Instructional steps which trainees need to follow:
Procedure

1. Presentation and discussion: What Are Air Pollutants?
Air Pollution Sources. How Do Air Pollutants Affect Us?
Sulphuric Acid is formed when water vapour interacts with
Sulphur Oxides, as a by-product of coal burning, from
volcano gases, etc. Acid Rain changes the pH of aquatic
systems. (20 min)

2. Display the video (10 min)

3. Experiment 1 Acid rain on buildings. (20-25 min)
Purpose

To demonstrate the effect of acid rain on statues and
buildings.

Objective

Students will learn how acid rain is an air pollution problem.
Materials

Chalk

Clear cups, glasses, or jars

Vinegar

Optional: Long nails
Procedure

Explain that acids react chemically with limestone.

Explain that vinegar is an acid and that chalk is limestone,
or give your students pH paper and get them to assess
whether vinegar is an acid or base.

Give each group a piece of chalk and you can choose to
give them a long nail to scratch a design on the side of the
chalk. I usually go with squiggly lines or the students' initials.
This will make their chalk unique, and will represent their
statue.

Add vinegar to the groups’ glass/cup/jar and ask them to
drop in their statue, observing closely.

Ask students about their observations.

Ask students what would happen if they had used acid rain
instead of vinegar. You may want to remind them at this
point that vinegar is more acidic than acid rain.

Experiment 2 Acid Rain & Plants (20-25 min)
Purpose
To demonstrate the effect of acid rain on plants
Objective
Students will learn how acid rain is an air pollution problem.
Materials

Labels

Plants

Water bottles or spray bottles

Measuring cup/cylinder

Pens

-5-
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PH paper

Vinegar

Water
Procedure

Explain to the students that they are going to do an
experiment about acids, bases, and plants. What do they
think will happen if we water plants with liquids of different
pHs? What changes do they expect to see? How long do they
think it will take plants to change?

Split students into groups.

Give each group a plant and a water bottle/spray bottle.

Give each group their recipe for their liquid (see below).
Recipe for liquids

Group 1: water

Group 2: 5 parts water, 1 part vinegar

Group 3: 2 parts water, 1 part vinegar

Ask the groups to label their water bottle and plant with
their group number or allow them to create a group name.

Ask the groups to take responsibility to water their plant
each day and take notes on whether they notice any change
in colour, foliage, and health over the next two weeks.

At the end of the two weeks, lead a discussion about the
differences observed in the plants that they took care of.

Ask the students if they should be concerned about acid
rain? Why? How can we try to prevent it? (Remember the
sources, factories, automobiles, and utilities). Answers
should relate to driving less (carpool, bus, bike, and walk),
saving energy (turning off lights, lowering a.c.), and buying
less stuff (the 3 R's: reduce, reuse, recycle).

Who Cares? Why Do We Need Pollution Solutions?
4. Assessment (H5P) (10 min)
5. Clean up any messes (5-10 min).

Content Delivery Methods

Lecture,
Discussion,
Brainstorming,
Research,

Group work

Assessment Method

H5P

References
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1.3 Learning Unit 3- Pollution: Acid Rain pH

1.3.1 Background

A substance that is neither acidic nor basic is neutral. The pH scale measures the acidic or
basic level of a substance. The pH scale ranges from 0 to 14. A pH of 7 is neutral, while a pH less than
7 is acidic and a pH greater than 7 is basic. Pure water is neutral. However, when chemicals are mixed
with water, the mixture can become either acidic or basic.

Acid rain is rain that is more acidic than it should be. Acid rain is a complicated problem
affecting soil and water chemistry, as well as the life cycles of plants and animals on land and in the
water.

Water moves through the air, streams, lakes, oceans, and every living plant and animal in the
hydrologic cycle. When water droplets form and fall to the Earth they pick up particles like the dust
and chemicals that float in the air. Even clean, unpolluted air contains particles such as dust or
pollen. Clean air also contains naturally occurring gases such as carbon dioxide (CO2). The interaction
between the water droplets and the CO2 in the atmosphere gives rain a pH of 5.6, making even clean
rain slightly acidic. However, when rain contains pollutants, especially SO2 and NOX, the rainwater
can become very acidic.

Acid rain and the air pollution that causes it can severely damage ecosystems.

Every ecosystem is very interconnected, and the organisms that live there rely heavily on
each other. For example, ecosystems have food webs, where species depend on one another for
food. If any animal is affected, so are several others. This is how acid rain can affect entire
ecosystems. Acid rain may only damage a few organisms in an ecosystem, but everything else is
indirectly affected. The damage acid rain causes can also take years, or even decades to reverse.

1.3.2 Content
LearnSTEM Pedagogical Model

Module 3: Pollution: Acid Rain pH

The aim of this module is to know why it matters to combat acid

Aim of the module/ learning .
rain

unit

Duration 90 - 120 min

On successful completion of this module/learning unit (LU),
trainees will be able to:
1. describe what acid rain and pH are.
2. understand the concept of chemical balance (pH) as a
way to clarify what “acid” is and means in the context of
“acid rain.”
3. determine the natural and manmade contributions to
acid rain formation.

Learning Objectives

-7-
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demonstrate understanding of the pH scale.

determine the effects of acid rain on the environment
and human health.

explore options for reducing man-made contributions to
acid rain formation.

Resources&Materials
Required

Didactic video (WP2-P2-LearnSTEM-Learning resource-
Pollution_Acid Rain pH_EN.mp4),

PPT (WP2-P2-LearnSTEM-Learning resource-Pollution_Acid
Rain pH_EN.pptx),

Additional resources (WP2-P2-LearnSTEM_text_Acid Rain
pH-ADDITIONAL RESOURCHES_EN.docx),

Assessment (H5P) (WP2-P2-LearnSTEM_text_Acid Rain pH-
H5P_EN.docx),

Experiment (similar to the video presented above)

Procedure

Instructional steps which trainees need to follow:

1.

Presentation and discussion of what is Acid rain? What
gases cause acid rain? What type of pollution causes acid
rain? What is pH? What form can acid rain occur in?(wet,
dry). (15-20 min).

Mention some human activities that cause damage (10
min).

Display the video (10 min)

Create an experiment (similar to video displayed) to
demonstrate acid rain impacts on marine, animal life,
forests, soil, vegetation, buildings, monuments and
humans. (20-30 min)

EXPERIMENT

Materials

vinegar

water

2 medium sized egg shell pieces

2 small green leaves

two paper clips

two containers with lids

Procedure

Before activity, make predictions. If vinegar contains acid,
then how will some items placed in vinegar change? If
these items were placed in water, would they change in
the same ways as in vinegar?

1. Pour vinegar in one container. Place an eggshell piece,
a leaf, and a paperclip in the container. Put the lid on the
container.

2. Pour water in the other container. Place an eggshell, a
leaf, and a paperclip in this container. Put the lid on the
container.

-8-
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3. Let the two sealed containers sit overnight.
4. Remove the container lids. Observe any changes that
took place in the two containers. Write down
observations.
Results
In the container of water, the items will not show
noticeable changes. In the container of vinegar, the
eggshell will be soft, the leaf will have brown spots on it,
and the paperclip will not show a noticeable change. This
activity indicates that acidic solutions can be harmful.
Extensions
Measure the acid in several solutions using inexpensive
pH papers.
Suggestions for solutions to be tested are:
lemon juice (pH of 2.0)
vinegar (2.2)
apple juice (3.0)
tomato juice (4.2)
milk (6.2)
pure water (7.0)
Compare the solution pH values with acid rain (below 5.6)
and normal rain (above 5.6). Explain that some foods we
eat have healthy acids like citric acid, which is not
harmful. However, there are stronger acids, which are the
products of factories and industries, which are harmful.

5. Discuss findings and relate to issues we have to deal with
in real life about soil erosion, marine life degradation,
wall degradation, forests and species extinction, and
humans life degradation. (15-20 min).

6. Assessment (H5P) (10 min)

7. Clean up any messes (5 min).

Content Delivery Methods Lecture,
Discussion,
Brainstorming,
Research,
Group work
Assessment Method H5P
References




e @
{ = 0""«2 Learn STEM SR
F .’ : . . o-funded by
] y j Innovative Model of learning STEM the European Unian

e,,,,‘fw; Ly in secondary schools

1.4 Learning Unit 4- Pollution: Fertilizer, Acid rain and algae growth

1.4.1 Background

The effects of acid rain are most clearly seen in aquatic environments such as streams, lakes,
and marshes. Acid rain flows to streams, lakes, and marshes after falling on forests, fields, buildings,
and roads. Acid rain also falls directly on aquatic habitats.

Most lakes and streams have a pH between 6 and 8, because the buffering capacity of soil
usually neutralizes slightly acidic, clean rain. Lakes and streams become acidic (pH value goes down)
when the rainwater itself is so acidic that the surrounding soil cannot buffer the rain enough to
neutralize it. For this reason, some lakes in areas where soil does not have a lot of buffering capacity
are naturally acidic even without acid rain.

As lakes and streams become more acidic, the numbers and types of fish and other aquatic
plants and animals that live in these waters decrease. Some types of plants and animals can tolerate
acidic waters. Others, however, are acid-sensitive and will leave or die as the pH declines.

Most commercial fertilizers contain high levels of nitrogen, phosphorus, and potassium since
plant growth is typically limited by these nutrients. When the fertilizer washes into a natural body of
water, it causes rapid growth of microalgae (phytoplankton) and macroalgae. This excess algae
causes many problems.

1.4.2 Content

LearnSTEM Pedagogical Model

Module 4: Pollution: Fertilizer, Acid rain and algae growth

The aim of this module is to create awareness of acid rain and its

Aim of the module/ learnin
/ & effects on the natural world. Trainees also will be able to learn

unit
about eutrophication and harmful algal growth and the
consequences on the environment.

Duration 90 - 120 min

On successful completion of this module/learning unit (LU),
trainees will be able to:
1. be aware of the adverse effects of acid rain and the ways
humans affect the environment.
2. develop critical thinking skills by analysing the causes and
effects of acid rain.
3. gain an understanding of the global impact of acid rain

Learning Objectives

and the importance of environmental conservation.

4. understand the problem with harmful algal blooms

5. explain the process of eutrophication and what factors
can magnify or mitigate it.

6. become more environmentally aware to act.

- Didactic video (WP2-P2-LearnSTEM-Learning
resource_Fertilizer, Acid rain and algae growth_EN.mp4),
- PPT (WP2-P2-LearnSTEM-Learning resource-Pollution_

Resources&Materials
Required

-10-
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Fertilizer, Acid rain and algae growth_EN.pptx),

- Additional resources (WP2-P2-LearnSTEM_text_ Fertilizer,
Acid rain and algae growth_ADDITIONAL
RESOURCHES_EN.docx),

- Assessment (H5P) (WP2-P2-LearnSTEM_text_Fertilizer, Acid
rain and algae growth-H5P_EN.docx),

- Experiment (similar to the video presented above)

Instructional steps which trainees need to follow:
1. Presentation and discussion of (15-20 min).
2. Introduce the issue of eutrophication and harmful algal
growth and the consequences on the environment. (10
min)
3. Display the video (10 min)
4. EXPERIMENT (30-40 min)
Materials:
two-litre plastic bottles with the tops cut off or glass jars,
phosphate-based  dishwasher  detergent, vinegar,
fertiliser, distilled water, tap water, lake water.
Procedure:

Prepare the bottles: Fill one bottle with distilled water,
one bottle with tap water, and some bottles with lake
water.

Add phosphates to some bottles filled with lake water
by adding the high-phosphate dishwasher detergent. Add
vinegar and fertiliser to other bottles. Add different
quantities. Label the bottles clearly, and mix well. Leave
one bottle of lake water as the control.

Place the bottles together in a warm place that receives

plenty of sunlight.
Observations: Appoint one-two students to record
observations for each day on the Observation Chart.
Students should record any subjective observations they
have about the flasks. Things to look for include: overall
appearance, turbidity, colour, sediments, and odour.

Keep the water levels constant from day to day by
adding enough water to replace the loss from
evaporation. Unless your water is heavily chlorinated, tap
water will do.

Class discussion: At the end of two weeks, gather the
class and discuss the results. What was the relationship
between nutrients and algae growth? What did the algae
do to the quality of the water? What would be the best
way to keep algae from growing in Lakes and Seas? Be
sure to bring up the subject of nonpoint source pollution.
How can it be prevented?

Options:

Teachers might elect to have trainees measure algae
concentrations by preparing microscopic slides then
counting the number of algae found in a microscopic

Procedure

-11-
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field. This data could then be recorded and charted on a
graph.

A bottle can be prepared identically to one of the
others, but then placed in a dark area to produce the
effect of no sunlight on algae growth.

5. Discuss findings and relate to issues we have to deal
with in real life about soil erosion, marine life
degradation, wall degradation, forests and species
extinction, humans life degradation. (15-20 min).

6. Assessment (H5P) (10 min)

7. Clean up any messes (5 min).

Content Delivery Methods

Lecture,
Discussion,
Brainstorming,
Research,

Group work

Assessment Method

H5P

References
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1 Ogrenme Kaynaklari

1.1 Modiil 1- Kirlilik: Tankerden petrol dékulGyor

1.1.1 Arkaplan

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

Petrol sizintisi, insan faaliyetleri nedeniyle sivi petrol hidrokarbonunun gevreye, 6zellikle
deniz alanlarina salinmasidir. Bu terim genellikle petroliin okyanusa veya kiyi sularina salindig
denizdeki petrol sizintilarina uygulanir, ancak dékiilmeler karada da meydana gelebilir.

insan yapimi kiiresel iklim degisikligi kadar yikici olmasa da, petrol sizintisinin neden oldugu
cevresel hasar, ekosistemler igin yikici olabilir. Bu derste su ekosistemlerinin bazi temelleri ve
bunlarin petroliin kullanilmaya baslanmasiyla nasil degistirilebilecegi anlatilacaktir.

Bu ders sirasinda Ogrenciler, cesitli su kitlelerinde meydana gelen petrol sizintilarini ve
bunlarin Yerli topluluklar da dahil olmak (zere ¢evredeki alanlar Uzerindeki cevresel ve sosyal
etkilerini 6greneceklerdir. Ogrenciler, temizleme ve iyilestirme calismalari icin kullanilan farkli
teknolojileri kesfetmek icin uygulamali etkinliklerden yararlanacak.

1.1.2 icerik

LearnSTEM Pedagojik Modeli

Modiil 1: Kirlilik: Tankerden petrol dokiliyor

Bu modilin amaci, petrol sizintilarinin  cevresel etkilerini
incelemek ve petrol sizintilarinin temizlenmesi ve bunun blyuk
onemi hakkinda bir farkindalik yaratmaktir.

Modiiliin/6grenme linitesinin
amaci

Siire 90 - 120 dakika

Bu moduliin/6grenme biriminin (LU) basariyla tamamlanmasinin

ardindan kursiyerler sunlari yapabilecektir:

1 Petrol sizintilarinin gevresel etkilerini anlayin.

2 Petrol sizintilarini temizlemenin farkl yontemlerini anlayin.

3 Bir model petrol sizintisini temizlemek icin en iyi
yontemi/yontemleri belirlemek icin ekip olarak calisin.

4 Sinif tartismalarina katilarak ve bulgularini sunarak

iletisim becerilerini gelistirin

Ogrenme hedefleri

- Ogretici video (WP2-P2-LearnSTEM-Ogrenim kaynagi-
Kirlilik_Tanker petrol dokiiyor EN.mp4),

- PPT (WP2-P2-LearnSTEM-Ogrenim kaynagi-Kirlilik_Tanker
petrol déklyor EN.pptx),

Gerekli Kaynaklar ve
Malzemeler

-1-
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Ek kaynaklar (WP2-P2-LearnSTEM_text_Tanker petrol
dokiyor-EK KAYNAKLAR _EN.docx),

Degerlendirme (H5P) (WP2-P2-LearnSTEM_text_Tanker
petrol dokiyor-H5P_EN.docx),

Deney (yukarida sunulan videoya benzer)

Prosediir

Kursiyerlerin izlemesi gereken 6gretim adimlari:

1. Petrol sizintilarinin sunumu ve tartisilmasi. Ogrencilere,
bir petrol sizintisinin dogal c¢evreye verebilecegi zarari
hatirlatin (15-20 dakika).

2.

Petrol sizintisini  temizlemenin zorluklarini ve hangi
yontemlerin kullanildigini anlatin (10 dakika).

Videoyu goruntile (10 dk)

Bir petrol sizintisi modeli olusturun ve model kavramini
tartisgin.

Ekibinizi toplayin ve model petrol sizintisini temizlemek
icin bircok farkli yontemi sistematik olarak test edin.
Ogrenciler bulgularini kaydetmelidir. (30-40 dk).

Deney - Petrol sizintilarini temizleme

Malzemeler:

Pamuk toplari

Konteyner

Singer, ip

Bitkisel yag: miktar kaba baglidir

Plastik kasik

Safak bulasik sabunu

Plastik bardaklar: Sabun ve pamuk toplarini koymak igin
Kakao tozu: yagla karistirip soyle goriinmesini saglamak
icin

ham petrol

Kus tayleri

Her grubun deniz yasamini temsil eden tilyleri iceren
simile edilmis bir petrol sizintisi felaketinden "petrol"l
temizlemesi gerekecek. Etkinlik, sinifin kisitlamalarina
bagl olarak birka¢ farkli sekilde devam edebilir.
Kursiyerlerin petrol sizintisini ve tiyleri mimkin oldugu
kadar temizlemesine izin verecek bir zaman siniri
koyabilir. Daha sonra petroli ortadan kaldirmak icin
kullanilan farkli yontem ve materyallerle karsilasilan
zorluklari tartisin.

Yag sudan ayrildigi icin niteliksel karsilastirmalar
gozlemlenebilir ve olgllebilir, daha sonra bu aktiviteyle
ilgili  matematik problemlerini tamamlamak igin
kullanilabilir. Bulgulari tartisin ve hangi yontemlerin en iyi
sonug verdigine karar verin. Deneydeki farkli yéntemlerin
gercek hayatta kullanilan yontemlerle nasil iliskili

- 2-
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oldugunu agiklayin.

5. Degerlendirme (H5P) (10 dk)

6. Model yag sizintilarini atin ve pislikleri temizleyin (5-10
dakika).

icerik Yayinlama Yéntemleri
Sunma,

Tartisma,
Beyin firtinasi,
Arastirma,
Grup galismasi

Degerlendirme yéntemi H5P

Referanslar
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1.2 Ogrenim Unitesi 2- Kirlilik: Kiikiirt Dioksit Bitkileri ve Binalari Yok Eder

1.2.1 Arkaplan

Derste islenecek konu veya kavramin kisa bir 6zetini verin. Miifredatla olan 6nemini ve ilgisini
ve 0grencilerin 6grenmesinin neden énemli oldugunu ekleyin.

Hava kirliligi, bir veya daha fazla kimyasalin veya maddenin insanlara, diger hayvanlara,
bitkilere veya malzemelere zarar verecek kadar yiksek konsantrasyonlarda havada birikmesinden
kaynaklanir. Hava kirliligi, havadaki insan, hayvan ve bitki sagligina zarar verebilecek kimyasal
maddeler veya pargaciklardan olusur. Ayrica binalara da zarar veriyor. Havadaki kirleticiler birgok
bicimde olabilir. Gazlar, kati pargaciklar veya sivi damlaciklar olabilirler.

Hava kirliligi hem insan hem de dogal faaliyetlerden kaynaklanabilir. Havay! kirleten dogal
olaylar arasinda orman yanginlari, volkanik patlamalar, riizgar erozyonu, polen yayilmasi, organik
bilesiklerin buharlasmasi ve dogal radyoaktivite yer alir. Dogal olaylardan kaynaklanan kirlilik cok sik
degildir. Hava kirliligine neden olan insan faaliyetleri arasinda endistrilerden ve Uretim
faaliyetlerinden kaynaklanan emisyonlar, yanan fosil yakitlar ile ev ve tarim kimyasallari yer alr.
Ornegin, hava kirliliginin yaygin nedenleri endistriyel tesislerden ve elektrik tesislerinden
kaynaklanan emisyonlar, motorlu tasit egzozu, benzin buharlari, kimyasal solventler, yol tozu ve
dumandir.

Hava kirliligi gz yanmasi, kanser, dogum kusurlari, beyin hasari ve hatta 6lim gibi bircok
saglk sorununa neden olabilir. Hava kirliligi ayrica ¢cevreye ve gida Urlnleri, agaclar, goller ve binalar
gibi milklere de zarar verebilir.

Kirleticiler, ¢evreyi ve insan saghgini tehlikeye atacak kadar yilksek konsantrasyonlarda
havada bulunan istenmeyen kimyasallar veya diger maddelerdir. Emisyonlar, kirleticinin belirli bir
kaynaktan (6rnegin bir fabrika) veya kaynak grubundan (6rnegin araclar) havaya bosaltilmasidir.

Sanayide, motorlu tasitlarda ve binalarda fosil yakitlarin yakilmasi gibi sirecler, yerel ve
bolgesel kirlilige neden olan kirleticiler yayar.

Asit yagmuru tipki temiz yagmur gibi gorinir, hissedilir ve tadi vardir. Asit yagmurunda
ylirimek, hatta asit gollinde ylzmek, insanlar icin temiz suda ylrimekten veya ylzmekten daha
tehlikeli degildir. Ancak asit yagmurlarina neden olan kirleticileri iceren havanin solunmasi insan
saghgina zarar verebilmektedir. Kikirt dioksit (SO2), nitrojen oksitler (NOx), partikiil maddeler ve
ozon akcigerlerimizi tahris eder, hatta zarar verir. Bu etkiler cogunlukla akcigerleri solunum yolu
hastaligi nedeniyle zayiflamis kisilerde goriliir, ancak saglikli insanlar bile bazen hava kirliligi
nedeniyle agri veya nefes almada zorluk yasayabilir.

Asit yagmuruna neden olan kirleticiler olan SO2 ve NOX de goéris mesafesini azaltarak,
gorebildigimiz mesafeyi sinirlayabilir. Bu kirleticiler atmosferde kicuk parcaciklar olusturur. Bu
parcaciklar 1s1g1 dagitarak gérinirligi azaltir. Géris mesafesinin azalmasi, insanlarin tlkenin en glizel
manzaralarindan bazilarini gérmek icin gittikleri Milli Parklar gibi yerlerde en cok fark edilir.
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Asit yagmuru, uzun siire havaya maruz kalan hemen hemen her tiirli malzemeyi, tasi, metali,
boyayi asindirir. insan yapimi malzemeler, kirlenmemis yagmura maruz kaldiklarinda bile giderek
bozulur, ancak asit yagmuru bu sireci hizlandirir. Asit yagmuru metalleri paslandirabilir ve uzun
zaman oOnce oyulmus mermer heykellerin 6zelliklerini kaybetmesine neden olabilir. Bunun nedeni
mermerin kalsiyum karbonat adi verilen ve asitlerle ¢oziilebilen bir bilesikten yapilmis olmasidir.
Kalsiyum karbonat ayrica kirectasinda da bulunur. Bircok bina ve anit mermer ve kirectasindan
yapilmis olup asit yagmurlarindan zarar gérmektedir. Asit yagmurunun binalara ve anitlara verdigi
hasari onarmak milyarlarca avroya mal olabilir.

1.2.2 gerik

LearnSTEM Pedagojik Modeli

Modiil 2 Kirlilik: Kuikiirt Dioksit Bitkileri ve Binalari Yok Eder

Bu modilin amaci gesitli aktiviteler kullanarak 6grencilerin

Modiiliin/6grenme iinitesinin
/68 Kikirt Dioksitin esas olarak fosil yakitlarin yakilmasindan

amaci
kaynaklanan bir kirlilik tirl olarak yarattigl ¢evre sorunlarini
anlamalarina yardimci olmaktir.

Siire 90 — 120 dakika

Bu moduliin/6grenme biriminin (LU) basariyla tamamlanmasinin
ardindan kursiyerler sunlari yapabilecektir:
1. Hava Kkirliliginin bazi temel nedenlerini, etkilerini ve

kaynaklarini tanimlayin.
2. Etkilerini agiklayin Bitki ortUstindeki Kukirt Dioksit
Kakirt dioksitin su tGzerindeki etkilerini agiklayiniz
4. Silfar dioksitin  insan yapimi nesneler {zerindeki
etkilerini agiklayin
5. Kukirt dioksitin insanlar Gizerindeki etkilerini agiklayiniz

Ogrenme hedefleri

=

6. Kikirt Dioksit sorununu ¢6zmek icin  neler
yapilabilecegini agiklayin

- Ogretici video (WP2-P2-LearnSTEM-Ogrenim kaynagi-

Kirlilik_Kaktrt Dioksit Bitkileri ve Binalari Yok Eder_EN.mp4),

- PPT (WP2-P2-LearnSTEM-Ogrenim kaynagi-Kirlilik_Kukirt

(g_aI|'§fna s?\v/fas!, _ giz.elgeler, Dioksit Bitkileri ve Binalari Yok Eder_EN.pptx),

bildiriler,  ogretici  videolar, - Ek kaynaklar (WP2-P2-LearnSTEM text_ Kiikiirt Dioksit

kitaplardan/kilavuzlardan Bitkileri ve Binalari Yok Eder-EK KAYNAKLAR_EN.docx),

alintilar, zihin haritalari, vb.) N ) L
- Degerlendirme (H5P) (WP2-P2-LearnSTEM_text Kukirt

Dioksit Bitkileri ve Binalari Yok Eder-H5P_EN.docx),

- Deney (yukarida sunulan videoya benzer)

Gerekli Kaynaklar ve
Malzemeler

Kursiyerlerin izlemesi gereken 6gretim adimlari:

1. Sunum ve tartisma: Hava Kirleticileri Nelerdir? Hava
Kirliligi Kaynaklari. Hava Kirleticileri Bizi Nasil Etkiler?
Sulfurik Asit, su buhari, komir yakilmasinin bir yan
arana olarak volkan gazlarindan vb. kaynaklanan Sulfur
Oksitlerle etkilesime girdiginde olusur. Asit Yagmuru, su

Prosediir

-5-
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sistemlerinin pH'ini degistirir. (20 Dakika)

Videoyu gorintule (10 dk)

Deney 1 Binalara asit yagmuru. (20-25 dk)

Amag

Asit yagmurunun heykeller ve binalar Gzerindeki etkisini
gostermek.

Amag

Ogrenciler asit yagmurunun nasil bir hava kirliligi sorunu
oldugunu 6grenecekler.

Malzemeler

Tebesir

Bardaklari, bardaklari veya kavanozlari temizleyin

Sirke

istege bagh: Uzun tirnaklar

Prosediir

Asitlerin  kire¢ tasiyla kimyasal reaksiyona girdigini
aciklayin.

Sirkenin bir asit, tebesirin ise kire¢ tasi oldugunu
aciklayin veya o6grencilerinize pH kagidi verin ve sirkenin
asit mi yoksa baz mi oldugunu degerlendirmelerini
saglayin.

Her gruba bir parga tebesir verin ve tebesirin yan
tarafina bir desen gizmeleri icin onlara uzun bir civi
vermeyi secebilirsiniz. Genellikle dalgali cizgiler veya
ogrencilerin bas harfleriyle giderim. Bu, tebesirlerini
benzersiz kilacak ve heykellerini temsil edecektir.
Gruplarin bardaklarina/bardaklarina/kavanozlarina sirke
ekleyin ve yakindan gozlemleyerek heykellerini yere
birakmalarini isteyin.

Ogrencilere gdézlemlerini sorun.

Ogrencilere sirke yerine asit yagmuru kullansalardi ne
olacagini sorun. Bu noktada onlara sirkenin asit
yagmurundan daha asidik oldugunu hatirlatmak
isteyebilirsiniz.

Deney 2 Asit Yagmuru ve Bitkiler (20-25 dk)

Amag

Asit yagmurlarinin bitkiler Gzerindeki etkisini gstermek
Amag

Ogrenciler asit yagmurunun nasil bir hava kirliligi sorunu
oldugunu 6grenecekler.

Malzemeler

Etiketler

Bitkiler

Su siseleri veya sprey siseleri

Olgme kabi/silindiri

Kalemler

- 6-
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PH kagidi
Sirke
su
Prosediir
Ogrencilere asitler, bazlar ve bitkilerle ilgili bir deney
yapacaklarini agiklayin. Bitkileri farkhh pH'lara sahip
sivilarla sularsak ne olacagini disilinliyorlar? Hangi
degisiklikleri gormeyi bekliyorlar? Bitkilerin
degismesinin ne kadar stirecegini diistintiyorlar?
Ogrencileri gruplara ayirin.
Her gruba bir bitki ve bir su sisesi/sprey sisesi verin.
Her gruba kendi sivilarinin tarifini verin (asagiya bakin).
Sivilar igin tarif
Grup 1: su
Grup 2: 5 6l¢l su, 1 olgi sirke
Grup 3: 2 6l¢l su, 1 olgi sirke
Gruplardan su siselerini ve bitkilerini grup numaralariyla
etiketlemelerini isteyin veya grup adi olusturmalarina
izin verin.
Gruplardan bitkilerini her giin sulama sorumlulugunu
Ustlenmelerini ve 6nidmizdeki iki hafta boyunca renk,
yaprak ve saglkta herhangi bir degisiklik fark edip
etmediklerini not etmelerini isteyin.
iki haftanin sonunda bakimini Ustlendikleri bitkilerde
gozlemlenen farkhliklar hakkinda bir tartisma baslatin.
Ogrencilere asit yagmuru konusunda endiselenmeleri
gerekip gerekmedigini sorun. Neden? Bunu nasil
engellemeye calisabiliriz?  (Kaynaklar, fabrikalari,
otomobilleri ve kamu hizmetlerini hatirlayin). Cevaplar
daha az ara¢ kullanmak (araba paylasimi, otobus,
bisiklet ve ylrtyus), enerji tasarrufu (i1siklari kapatmak,
klimay! distrmek) ve daha az esya satin almak (3 R:
azalt, yeniden kullan, geri donustdr) ile ilgili olmahdir.
Kimin umurunda? Neden Kirlilik Céziimlerine ihtiyac
Duyuyoruz?

4, Degerlendirme (H5P) (10 dk)

5 Ortaligi temizleyin (5-10 dk).

icerik Yayinlama Yontemleri

Sunma,
Tartisma,
Beyin firtinasi,
Arastirma,
Grup calismasi

Degerlendirme yontemi

H5P

Referanslar
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1.3 Ogrenim Unitesi 3- Kirlilik: Asit Yagmuru pH

1.3.1 Arkaplan

Derste islenecek konu veya kavramin kisa bir 6zetini verin. Miifredatla olan 6nemini ve ilgisini
ve 0grencilerin 6grenmesinin neden énemli oldugunu ekleyin.

Ne asidik ne de bazik olan bir madde nétrdiir. PH 6lgegi bir maddenin asidik veya bazik
seviyesini 6lcer. PH 6lcegi O ile 14 arasinda degisir. 7'lik bir pH noétrdir, 7'den diistk bir pH asidiktir ve
7'den buyik bir pH baziktir. Saf su nétrdiir. Ancak kimyasallar suyla karistirildiginda karisim asidik
veya bazik hale gelebilir.

Asit yagmuru olmasi gerekenden daha asitli olan yagmurdur. Asit yagmuru, toprak ve su
kimyasinin yani sira bitki ve hayvanlarin karada ve sudaki yasam dongitilerini etkileyen karmasik bir
sorundur.

Su, hidrolojik déngl icerisinde havada, akarsularda, gollerde, okyanuslarda ve yasayan her
bitki ve hayvanda hareket eder. Su damlaciklari olusup Diinya'ya distiigiinde, havada yiizen toz ve
kimyasallar gibi parcaciklar toplar. Temiz, kirlenmemis havada bile toz veya polen gibi parcaciklar
bulunur. Temiz hava ayni zamanda karbondioksit (CO2) gibi dogal olarak olusan gazlarn da icerir. Su
damlaciklari ile atmosferdeki CO2 arasindaki etkilesim, yagmurun pH'ini 5,6 verir ve temiz yagmuru
bile hafif asidik hale getirir. Ancak yagmur, 6zellikle SO2 ve NOX gibi kirletici maddeler icerdiginde
yagmur suyu ¢ok asitli hale gelebilir.

Asit yagmurlari ve buna sebep olan hava kirliligi ekosistemlere ciddi zararlar verebilmektedir.

Her ekosistem birbirine ¢ok baglidir ve orada yasayan organizmalar biyik olctide birbirlerine
bagimhdir. Ornegin ekosistemlerde tiirlerin yiyecek icin birbirine bagimli oldugu besin aglari vardir.
Herhangi bir hayvan etkilenirse diger birka¢ hayvan da etkilenir. Asit yagmuru tim ekosistemleri bu
sekilde etkileyebilir. Asit yagmuru ekosistemdeki yalnizca birkag organizmaya zarar verebilir, ancak
geri kalan her sey dolayh olarak etkilenir. Asit yagmurunun neden oldugu hasarin tersine ¢evrilmesi
yillar, hatta on yillar alabilir.
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LearnSTEM Pedagojik Modeli

Modiil 3: Kirlilik: Asit Yagmuru pH

Bu moduliin amaci asit yagmurlariyla miicadelenin neden énemli

Modiiliin/6grenme linitesinin . . ;
oldugunu bilmektir.

amaci

Siire 90 — 120 dakika

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

1. Asit yagmuru ve pH'in ne oldugunu agiklamak.

2. "Asit yagmuru" baglaminda "asit"in ne oldugunu ve ne
anlama geldigini agiklamanin bir yolu olarak kimyasal
denge (pH) kavramini anlamak.

3. Asit yagmuru olusumuna dogal ve insan yapimi katkilari
belirler.

4. pH 6lgegini anladiginizi gosterin.

5. Asit yagmurlarinin ¢evre ve insan sagligina etkilerini
belirler.

Ogrenme hedefleri

6. Asit yagmuru olusumuna insan yapimi katkilarin
azaltilmasina yonelik segeneklerin arastiriimasi .

- Ogretici video (WP2-P2-LearnSTEM-Ogrenim kaynagi-
Kirlilik_Asit Yagmuru pH_EN . mp4),

- PPT (WP2-P2-LearnSTEM-Ogrenim kaynagi-Kirlilik_Asit
Yagmuru pH_EN.pptx),

- Ek kaynaklar (WP2-P2-LearnSTEM_text_Acid Rain pH-
ADDITIONAL RESOURCHES_EN.docx),

- Degerlendirme (H5P) (WP2-P2-LearnSTEM_text_Acid Rain
pH-H5P_EN.docx),

- Deney (yukarida sunulan videoya benzer)

Gerekli Kaynaklar ve
Malzemeler

Kursiyerlerin izlemesi gereken 6gretim adimlari:

1. Asit yagmuru nedir konulu sunum ve tartisma? Asit
yagmurlarina hangi gazlar neden olur? Asit yagmurlarina
ne tur kirlilik neden olur? PH nedir? Asit yagmuru hangi
bicimde olusabilir?(islak, kuru). (15-20 dk).

2. Hasara neden olan bazi insan aktivitelerinden bahsedin
(10 dk).

3. Videoyu gorintile (10 dk)

Asit yagmurunun deniz, hayvan yasami, ormanlar, toprak,
bitki ortlst, binalar, anitlar ve insanlar (zerindeki
etkilerini gostermek icin bir deney (goriintiilenen videoya
benzer) olusturun. (20-30 dk)

Prosediir

-0-
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DENEY

Malzemeler

sirke

su

2 adet orta boy yumurta kabugu parcasi

2 kuglik yesil yaprak

iki atag

kapakl iki kap

Prosediir

Etkinlikten 6nce tahminlerde bulunun. Sirke asit iceriyorsa
sirkenin igine konulan bazi esyalar nasil degisecek? Bu
maddeler suya konulsaydi sirkedekiyle ayni sekilde degisir
miydi?

1. Sirkeyi bir kaba dokiin. Kabin igine bir yumurta kabugu
parcasi, bir yaprak ve bir atas yerlestirin. Kapagi kabin
Uzerine koyun.

2. Diger kaba su dokiin. Bu kaba bir yumurta kabugu, bir
yaprak ve bir atag yerlestirin. Kapagi kabin tzerine koyun.
3. iki muhirli kabi gece boyunca bekletin.

4. Kabin kapaklarini gikarin. iki kapta meydana gelen
degisiklikleri gozlemleyin. Gozlemlerinizi yazin.

Sonuglar

Su kabindaki esyalar gozle gorulir degisiklikler géstermez.
Sirke kabinda yumurta kabugu yumusak olacak, yapragin
Uzerinde kahverengi lekeler olusacak ve atasta gozle
gorulur bir degisiklik gorilmeyecektir. Bu aktivite asidik
¢Ozeltilerin zararh olabilecegini gostermektedir.

Uzantilar

Ucuz pH kagitlan kullanarak cesitli sollisyonlardaki asidi
Olgln.

Test edilecek ¢oziim 6nerileri sunlardir:

limon suyu (pH 2,0)

sirke (2.2)

elma suyu (3.0)

domates suyu (4.2)

sut (6.2)

saf su (7,0)

Cozeltinin pH degerlerini asit yagmuru (5,6'nin altinda) ve
normal vyagmur (5,6'nin Gzerinde) ile karsilastirin.
Yedigimiz bazi gidalarin sitrik asit gibi zararli olmayan
saghkli asitler icerdigini aciklayin. Ancak fabrika ve sanayi
Urlinl olan, zararli olan daha glicll asitler de vardir.
toprak erozyonu, deniz yasaminin bozulmasi, duvar
bozulmasi, ormanlarin ve tirlerin yok olmasi, insan
yasaminin bozulmasi ile ilgili gercek hayatta ugrasmamiz

-10-
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gereken sorunlarla baglanti kurun . (15-20 dk).

6. Degerlendirme (H5P) (10 dk)
7. Ortaligi temizleyin (5 dakika).

icerik Yayinlama Yéntemleri

Sunma,
Tartisma,
Beyin firtinasi,
Arastirma,
Grup galismasi

Degerlendirme yontemi

H5P

Referanslar

-11-
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1.4 Ogrenim Unitesi 4- Kirlilik: Giibre, Asit yagmuru ve alg biyiimesi

1.4.1 Arkaplan

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

Asit yagmurlarinin etkileri en agik sekilde akarsu, gol, bataklik gibi su ortamlarinda gorlur.
Asit yagmurlari ormanlara, tarlalara, binalara ve yollara distiikten sonra derelere, gollere ve
batakliklara akar. Asit yagmuru ayni zamanda dogrudan su habitatlarina da diser.

Cogu gol ve akarsuyun pH't 6 ila 8 arasindadir ¢lnkl topragin tamponlama kapasitesi
genellikle hafif asidik, temiz yagmuru noétralize eder. Yagmur suyunun kendisi ¢ok asitli oldugunda,
cevredeki toprak yagmuru noétralize edecek kadar tamponlayamadigl zaman goller ve akarsular asidik
hale gelir (pH degeri duser). Bu nedenle topragin tamponlama kapasitesinin ¢ok fazla olmadigi
bolgelerdeki bazi goller, asit yagmuru olmasa bile dogal olarak asidiktir.

Goller ve akarsular asidik hale geldikge bu sularda yasayan baliklarin ve diger su bitkilerinin ve
hayvanlarinin sayisi ve tlrl azalir. Bazi bitki ve hayvan tirleri asitli sulari tolere edebilir. Ancak
digerleri aside duyarlidir ve pH distiikce gidecek veya 6leceklerdir.

Cogu ticari glibre yiksek diizeyde nitrojen, fosfor ve potasyum igerir, ¢link( bitki blylimesi
tipik olarak bu besinlerle sinirlanir. Gibre dogal su kitlesine karistiginda mikroalglerin (fitoplankton)
ve makroalglerin hizli blylimesine neden olur. Bu fazla algler bircok soruna neden olur.

1.4.2 icerik

LearnSTEM Pedagojik Modeli

Modiil 4: Kirlilik: Glibre, Asit yagmuru ve alg biiyiimesi

Bu modilin amaci asit yagmurlar ve dogal diinya Uzerindeki

Modiiliin/6g8renme linitesinin
/68 etkileri konusunda farkindalik yaratmaktir. Kursiyerler ayrica

amaci )
otrofikasyon, zararli alg bliyiimesi ve bunlarin ¢evre Uzerindeki
sonuglari hakkinda da bilgi edinebilecek.

Siire 90 - 120 dakika

Bu moduliin/égrenme biriminin (LU) basariyla tamamlanmasinin
ardindan kursiyerler sunlari yapabilecektir:
1. Asit yagmurunun olumsuz etkilerinin ve insanlarin cevreyi
nasil etkilediginin farkinda olun.
2. Asit yagmurunun nedenlerini ve etkilerini analiz ederek
elestirel disiinme becerilerini gelistirin.
3. Asit yagmurunun kiresel etkisi ve cevreyi korumanin
onemi hakkinda bilgi sahibi olmak.
4. Zararh alg ¢ogalmalariyla ilgili sorunu anlayin
5. Otrofikasyon siirecini ve hangi faktérlerin  onu
blyltebilecegini veya azaltabilecegini aciklayin.
6. harekete gegcmek icin ¢cevre konusunda daha bilingli hale

Ogrenme hedefleri

-12-
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gelmek.

Gerekli Kaynaklar
Malzemeler

ve

- Ogretici video (WP2-P2-LearnSTEM-Ogrenim
kaynagi_Glibre, Asit yagmuru ve yosun bliyiimesi_EN.mp4),
- PPT (WP2-P2-LearnSTEM-Ogrenim kaynagi-Kirlilik_ Giibre,
Asit yagmuru ve yosun biliylimesi_EN.pptx),

- Ek kaynaklar (WP2-P2-LearnSTEM_text_ Giibre, Asit
yagmuru ve alg biyimesi_EK KAYNAKLAR_EN.docx),

- Degerlendirme (H5P) (WP2-P2-LearnSTEM_text_Fertilizer,
Asit yagmuru ve yosun biiylimesi-H5P_EN.docx),

- Deney (yukarida sunulan videoya benzer)

Prosediir

Kursiyerlerin izlemesi gereken 6gretim adimlari:

1. Sunum ve tartisma (15-20 dk).

2. Otrofikasyon ve zararl alg biiyiimesi ve bunlarin gevre
Uzerindeki sonuglari konularini tanitmak. (10 dk)

3. Videoyu goruntileyin (10 dk)

4. DENEY (30-40 dk)

Malzemeler:

Ustleri kesilmis iki litrelik plastik siseler veya cam
kavanozlar, fosfat bazli bulasik makinesi deterjani, sirke,
glbre, damitilmis su, musluk suyu, gol suyu.

Prosediir:

Siseleri hazirlayin: Bir siseyi damitilmis suyla, bir siseyi
musluk suyuyla ve birkag siseyi de gol suyuyla doldurun.
GOl suyuyla doldurulmus bazi siselere ylksek fosfatl
bulasik makinesi deterjani ekleyerek fosfat ekleyin. Diger
siselere sirke ve giibre ekleyin. Farkli miktarlarda ekleyin.
Siseleri acikca etiketleyin ve iyice karistirin. Kontrol olarak
bir sise gol suyu birakin.

Siseleri bol glines 15181 alan sicak bir yere bir araya getirin.
Gozlemler: Bir veya iki 6grenciyi her giin icin gozlemlerini
Gozlem Tablosuna kaydetmeleri icin gorevlendirin.
Ogrenciler siselerle ilgili her tirli 6znel gdzlemini
kaydetmelidir. Aranacak seyler sunlardir: genel gériiniim,
bulaniklik, renk, ¢cokeltiler ve koku.

Buharlasmadan kaynaklanan kaybi telafi etmek icin yeterli
miktarda su ekleyerek su seviyelerini giinden gline sabit
tutun. Suyunuz asiri derecede klorlu olmadigi siirece
musluk suyu isinizi gorecektir.

Sinif tartismasi: iki haftanin sonunda sinifi toplayin ve
sonuglari tartisin. Besin maddeleri ile alg blylmesi
arasindaki iliski neydi? Algler suyun kalitesine ne yapti?
Gollerde ve Denizlerde alglerin biylimesini engellemenin
en iyi yolu ne olabilir? Noktasal olmayan kaynak kirliligi
konusunu glindeme getirdiginizden emin olun. Nasil

-13-
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onlenebilir?

Segenekler:

Ogretmenler, kursiyerlerin mikroskobik slaytlar
hazirlayarak ve ardindan mikroskobik alanda bulunan alg
sayisinl sayarak alg konsantrasyonlarini 6lgmelerini
secgebilirler. Bu veriler daha sonra kaydedilebilir ve bir
grafik Gzerinde gosterilebilir.

Bir sise digerleriyle ayni sekilde hazirlanabilir, ancak daha
sonra alg buylumesi Gzerinde gilines 1siginin olmamasinin
etkisini yaratmak i¢in karanlik bir alana yerlestirilebilir.

5. Bulgulan tartisin ve toprak erozyonu, deniz yasaminin
bozulmasi, duvar bozulmasi, ormanlarin ve tirlerin yok
olmasi, insan yasaminin bozulmasi ile ilgili gercek hayatta
ugrasmamiz gereken sorunlarla baglanti kurun. (15-20
dk).

6. Degerlendirme (H5P) (10 dk)

7. Ortalig1 temizleyin (5 dk).

Sunma,
Tartisma,
Beyin firtinasi,
Arastirma,
Grup calismasi

icerik Yayinlama Yéntemleri

Degerlendirme yontemi H5P

Referanslar

- 14-
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1 Mopol pabnonc
1.1 Evotnta 1- Puntavon: To Tanker xUvel Aadt

1.1.1 lotopkod

Awote pla cuvtopun mepiAndn tou B€patog i tng évvolag mou Ba KaAudBel oto padnua.
JuumeplAaBETE TN onuacia KoL TN OouVAPELA TOU HUE TO TPOYpPappa omoudwv Kal ylatl sivatl
ONUOVTLKO va pabaivouv oL pabntéc.

MetpelatoknAida elvat n amelevuBépwon uypol ubpoyovdvBpaka TmeTpelaiou oTO
neplparrov, WSlaitepa ot Bahdooleg meploxég, Adyw avBpwrivng Spaoctnplotntag. O o6pog
xpnotgomnoleitat ouvnBwe yla BaAdooleg eTpeAaloknAides, Omou To TETPEAALO ameAeuBepwveTal
OTOV WKEAVO 1| oTa mapaktia Udata, aAAd pnopel emiong va eudavioTouV SLappoEg otnv Enpda.

Av kal &gv glval T000 KataoTpodLkr] 660 N AVOPWIOYEVHG MAYKOOULA KALMOTIKN aAlayn, N
niepBaArrovTikn Inpid Adyw netpehatoknAidag unopel va eivat kataotpodLkr yla Ta OLKOCUOTH LOTA.
AUTO TO HABNUO Ba eloayAyeL OPLOUEVEG BAOCLKEG OPXEC TWV USATIVWY OLKOOUOTNUATWY KAl TTWE
UIopoUV va aAAAEOUV LE TNV ELCOYWYN TOU METPEAaiou.

Katd t Sldpkela autol Tou pabripatog, ol padntég Ba pabouv yla Tig metpeAaloknAiSeg
mou ocupPaivouv oe Sadopa uddtva cwpata TEPLBAAOVTLKEG KOL KOWVWVIKEG ETIMTWOELS TIOU
£€XOUV OTIG YUPW TEPLOXEG, CUUTEPIAAUBAVOUEVWY TwY autoxBovwy KowvotATwy. Ou pabntég Ba
XPNOLUOTIOL 00UV TIPOKTLKEG SpAOTNPLOTNTEC yLla va e€epeuviioouy T SladopeTikr texvoloyla mou
Xpnotomoleital yia TG mpoondbeleg Kabaplopol Kal AmoKATACTACNG.

1.1.2 TNeplexouevo

Noudaywytko povtélo LearnSTEM

Evotnta 1: PUnavon: To Tanker xovet Aadt

O oté)o¢ QUTAG TNG E&VOTNTOC €lval Vo  MEAETNOEL TLIG
TEPLPAANOVTIKEG ETUMTWOEL TwV TETPEAALOKNAISWY Kal va
SnuloupynosL pla evalcBntomnoinon OXETIKA He Tov Kabaplopo
TWV METPEAOLOKNALS WV Kot TNV LPLOTN onUacia TOuG.

Itoxo¢ TtTNG evotnrag/tng
HaONoLaKAG EVOTNTOG

Aldpkela 90 - 120 Aemttd

Me tnv emtuxi OAOKANpwon OUTNG TNG evoTnTac/HabnoloKng

evotntag (LU), ot ekmadevopevol Ba sival o B€on va:

1 Katavorioouv  TIC  TEPLBAANOVTIKEC  ETIUTTWOEL  TWV
TeTPEAALOKNALS WV.

2 Kotavonoouv Ttic Oiadopsg peBodoug  kaboaplopou
TeTPEAALOKNALS WV.

3 Epyactolv w¢ opada yla va €eVIOTMIOETE TNV KOAUTEPN
puéBobo(eg) yia TOV KaBaplopod plag metpeAaloknAidag
LOVTEAOU.

4 EvioxUOOUV TIC EMLKOWVWVIAKEG TOUG  Oe€lotnTeC
OUMMETEXOVTAG O oulntnoelg otnv  taén  Kal

ZtoxolL pabnong
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mapoucLAalovtag T EUPHUOTA TOUC.

-818aKtLkO Bivteo (WP2-P2-LearnSTEM-Learning
resource-Pollution_The Tanker spills oil_EN.mp4),
(puAro epyacio, -PPT (WP2-P2-LearnSTEM-Learning resource-
gtgvpaugat,a, ¢,UM°‘6L°" Pollution_The Tanker spills oil_EN.pptx),

¢ ,aKTLKO BB’TBE)\O,’ (;moona'cgua npocBetoL mopot (WP2-P2-LearnSTEM_text_The Tanker
aro tPAL/EYXEpLOLE, spills 0il-ADDITIONAL RESOURCHES_EL.docx),
XAPTEC LUaAOU K.ATL.) ,

-agloAdynon (H5P) (WP2-P2-LearnSTEM_text_The Tanker

spills oil-H5P_EN.docx),
-nelpapa (mapdpoLo e To BLvTeo MOV MAPOUCLACTNKE
TAPATIAVW)

ArotouvTon TepoL Kat UALKAL

Exmatdeutikd Prjpota mOU  TPEMEL val  akoAouBrjoouv ol
EKTIALOEVOEVOL:

1. Noapouciaon kat oculitnon yla TG TETPpeAALlOKNALSEG.
Zntrote amd Toug padntég va BupnBolv tn {nud mou
umopel va TPoKOoAEoel Lo TieTpeAaloknAida oe Eva
duaoLko meptBaiiov (15-20 Aemtd).

2. [Mapoucldote TIG TPOKANCEL TOU KaBaplopol WLag

Awadikaoia

TeTpeAALOKNALS O KoL TToLeEG LEBOSOUC XpnaLomoLlouvTal
(10 Aemtar).

3. Epdavion tou Bivteo (10 Aemtad)

4. Anuloupynote €éva poviéAo TeTpeAaloknAidag Ko
ou{NTAOTE TNV €VvoLa TOU LOVTEAOU.
JUYKEVTPWOTE TNV OMASA KOl SOKLUAOTE CUCTNUATLKA TLG
TOMEG SladopeTikeg peBASoUC yia Tov KaBaplopo Tng
metpeAaloknALSag poviéhou. OL pabntéc Bo mpemel va
Kataypddouv Ta EUprUata Touc. (30-40 Asmttad).
Neipapa — KaBoaplopdg netpeAatoknAid wv
YAwka:
MrdAeg BopBakiov
Aoyeio
Ydouyyapt, KopdovL
Qutiko AadL: n mooodTnTa e€apTaTaL Ao To doxelo
MAQOTLKA KOUTAALQL
JamouvL matwy Dawn
MAaoTika motnpLo: ylo va BAAete pEco camouvl Kol
Bappakt
Kakdo og okovn: va avakateuTel pe AadL Kat val potalet
pafolt
Dtepd mMouALwy
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Aladikaota:

KaBe opada Ba xpelaotel va Kabaplosl TO «TMETPEAALON
amo Ula Tpocopoilwaon Kotootpodrg meTpeAatloknAidag
TIou TEPAAUBAVEL PTEPA TIOU QVIUTIPOCWIIEVOUV TN
BaAaoaota {wr). H 5paotnplotnTa UMOPEL VO GUVEXLOTEL e
HMEPLKOUG SLapopeTIKOUC TPOMOUG, aVAAOyd HE TOUG
TIEPLOPLOUOUC TNG TAENG. Mmopel va oplosl €va Xpoviko
0plo yla vo emTpEPEL OTOUG eKMALOEVOUEVOUG Va
kaBoploouv 000 TO OSuvaTOV TEPLOCOTEPO TNV
TETPEAQLOKNALS AL KOl TaL PTEPA. 2TN CUVEXELQ, OUINTAOTE
TLG TIPOKANOELG TTIOU OVTLUETWIIETE UE TG OLUPOPETIKEG
pHEBOSOUG KoL UALKG TIOU XPNOLUOTIOLOUVTAL Yla TnV
npoomnaBeta e€dAewdng Tou AadLou.
Emeldn to AadL Staxwpiletal amo to vepd, UMopouv va
napatnpnBolV TOLOTIKEG CUYKPLOEL KOl va HeTpnBouv
KL OTn OUVEXELM va  xpnotpomotnfolv  yla  tnv
oAokAnpwon HaBN HOTLKWV T(POBANUATWV TIou
oxetilovtal pe autn T Spactnplotnta. fulnthote Ta
gupnuata kat anodpaciote moleg pEBodol Aettoupynoav
KaAUtepa. EE€nynote mwg ot diddopeg péBodoL oto
nelpapa  oxetilovtat pe  Tlg  peBodoug  TOU
XPNOLLOTIOLOUVTAL OTNV TTPAYMOTIKN {WH.

5. A&oloynon (H5P) (10 Aemta)

6. AmopplPte TIC TETPEAALOKNALOEG TOU MOVTIEAOU Kol
kaBoplote TUXOV BpwLEG (5-10 Aemta).

M£60o60L Napadoong

Nepiexopévou - SLaAen, oulntnon, Kotalylopog Loewv, €pguva, opadikr epyaacia
M£Bobog AELoAoynong H5P

MapamoumnEg -

1.2 MaBnowakn Evotnta 2- Pumtavon: To dtoéeidio tou Belou kataotpédel puta Kal
KTipla

1.2.1 lotopkod

Awote pla clvtopn mepiAnn tou Bpatog f tng évvolag mou Ba kaAudBel oto padnua.
JupmeplAABeTE TN onpooia Kol TN CUVAPELR TOU UE TO TIPOYPAUHUA CTOUSWVY KAl ylaTl elvot
oNUavTLko va pabaivouv ot podntéc.

H atpoodatpikr) pumaven mPokKaAsital and T CUCCWPEUCH ULAG I} TIEPLOCOTEPWV XNHLKWY A
OUCLWV OTOV aépa 0 aPKETA UPNAEG CUYKEVTPWOELS WoTe va BAadouv tov dvBpwro, dMa lwa, tn
BAdotnon f ta UALKA. H atpoodatpikn pumaven amoteAeitatl omd XxnUKEG OUCLEG | cwpaTidLo oToV
o€pa Tou prtopoUV va. BAGYouv tnv uyeia Twv avBpwnwy, Twv {wwv Kot Twv Gutwv. Eniong PAdmtel
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Ta KTipLa. Ot puTtoL oTov apa maipvouv MOANEG LopdEC. Mmopel va gival aépla, oteped cwpatidia f
uypa otayovidia.

H atpoodalplkn pumaven Unopei va mpokUPel T0oo and avOpwriveg 600 Kot amo GpUOLKEG
evépyelec. Quolk@ yeyovota TOU HOAUVOUV Tov aépa TepAaUPAavouv SAOLKEG TIUPKAYLEG,
ndalotelakég ekpnéetg, atoAlkn Stafpwon, dloomopd yupng, €€ATULON OPYAVIKWY EVWOEWV Kal
duokn padlevépyela. H pumavon amd Guotkd ¢awvopeva Sev eivol oAU cuxvd. Ot avBpwTLVEG
6paOTNPLOTNTEG TTIOU £XOUV WG AMOTEAECUA TNV aTHOoodALpLKY pUTIAVON TIEPIAAUPBAVOUY EKTTOUMEC
and PBLOPNXAVIEG KOL HETATIONTIKEG SPAOTNPLOTNTEG, KAUON OPUKTWVY KOUGCIHWY KOL OLKLOKEG Kol
VEWPYLIKEC XNULKEC ouoiec. Ma Topadelypa, KOWEG altleg TG atnoodalplkng pumavong sivat ot
EKTIOUIEG QMO  BLOMNXOVIKEG EYKATOOTAOELG KOL NAEKTPLKEG ETULXELPNOELS KOWNG WwdEAELAC,
Kauoaépla oxnUatwy, atpol Bevlivng, xnuLkol SLaAUTEG, OKOVN 0800TPWHATOC KoL KATIVOC.

H atpoodatplkr pumavon Unopel va mpokaA£cel TOAAG poBARpata vyeiag, onwg kAo
OTO MATLO, KOPKIVO, YEVETLKEG aVWHAALEG, eykedalikn BAABN 1 akopa kat Odvato. H atpoodatpikn
punavon unopel eniong va PAaPeL To mepBAAAoV Kal TNV LELOKTNOLA, OTWG KAAALEPYELEG TpOodiwY,
Sévtpa, AlUveC Kal Ktipla.

Ol pumot eival avemBUPNTeg XNULKEG ouoieg 1 AAAa UALKA Tou PBplokovtal otov aépa, oe
OpKeETA UPNAEC OUYKEVTPWOELG wote va Béocouv oe kivduvo To meplBAMAOV Kol TNV UYela Twv
avBpwnwv. OL eKTOUTEC elval oL amoppiPelg evOg pUTOU A0 HLOL CUYKEKPLUEVN Ttnyn (TLY. éva
£pPYOOTAOLO) N opdda mnywv (m.y. oxnuota) otov afépa. Alepyacie¢ OMwE n Kalon OpPUKTWY
Kouolpwy otn Blopnyavia, Ta pnYavokivnTta oxAUATO Kol TO KTipla €KMEUTIOUV PUTIOUG TIOU
T(POKOAOUV TOTULKN KaL TeEpLdEPELOKH pUTIOVON.

H o&vn Bpoxn £xel epdavion, aiobnon kat yevon onwe n kabapr Bpoxn. To MepnAtnua o
ofvn Bpoxn, N akOpo Kol To KOAUMTL oe pia 6€vn Alpvn, 8ev eival mio emikivbuvo yla Ttoug
avBpwmoug and To MEPTMATNMA 1 TO KOAUUTL 08 KaBapo vepo. QoTOCO, O AEPAG TIOU OVATIVEEL TIOU
TIEPLEXEL TOUC PUTIOUC TIOU TIPOKaAAoUV TV Ovn Bpoxn unopel va PAadel tnv avBpwrivn vyela. To
Slo&eidlo tou Belou (SO2), ta ofeidla Tou alwtou (NOx), Ta cwuaTiSLa KAl To 6lov OAa gpebilouv N
OKOUN Kot BAGMTOUV TOUG TIVEUHOVEG oG, AUTEG oL emdpaoelg epdavilovral Kupiwg os ATopa Twv
omoiwv oL mveUpoveg €xouv NON €€acBevrosl AMO AVATIVEUOTLKN) VOO0, aAAQ aKOUN KOl ULYLELG
avBpwrol propel peplkég GopéG va £Xouv TIOVO 1 SUoKOALD oTNV avarvor] AOyw tT¢ ATUoodaLpLKnC
pumavonc.

To SO2 kat to NOX, oL pUroL ou mpokaAouyv 6€vn Ppoxn, LMopouV eMiong va LELWOOUV ThY
opaToTNTA, TEPLOPI{oVTaG TNV AMOCTACH TOU UmopoUpe vo Soupe. Autol ol puTol oxnuatilouv
ULKpA cwpatidla otnv atpocdatlpa. Autad Ta cwpatidia HELwWVoUY ThV opatotnta Sltackoprilovtag
0 Pwg. H pewwpévn opatotnta sival mo awodntr oe pépn onwg ta EOvika Mapka, omou ot
avBpwrol mnyaivouyv yla va 50UV HEPLKA Ao Ta 1o opopda Tomia e XWeas.

H 6&wvn Bpoxn kataPBpoxBilel TV METPA, TO HETAANO, TO XPWHA—OXESOV OTOLOSHTIOTE UALKO
EKTIOETAL OTIC KALPLKEG OUVONKECG yla HEYGAO Xpoviko Sidotnua. To avBpwriva uAikd ¢pBeipovtal
oTadlakd akopo Kol otov ektiBevtal oe apoluvtn PBpoxn, ald n o6fvn Bpoxn emitayVvel Tn
Stadikacio. H 6€vn Bpoxn Umopel va okoupldost HETOAAQ KAL VO KAVEL TOL LOPUAPLVA Ay AALLOTO TTOU
okoAlotnkav €6W Katl TIOAU KOLpO va XAOOUV Ta XOPAKTNPLOTIKA Touc. Autod cupPaivel emeldn to
MOPUOPO ATMOTEAEITAL QMO IO £VWON TIoU ovopaletal avBpakikd acBEctlo, To omolo pmopel va
SLoAuBel amo oféa. To avBpakikd aoBéotio Bploketal emiong otov aofeotoABo. MoANG KTiplo Kot
MVNUEia elvol KOTOOKEUQOUEVA Ao HAPUAPO Kol acBeotoAlfo kol €4ouv UTTOOTEL INULEC Ao ThV
o&wvn Bpoxn. H amokatdotacn {nuiwv omd 6&vn Ppoxn ot Ktipla Kot pvnueio pmopel va kootlost
SLOEKATOUHUPLO EVPW.
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1.2.2 Meplexduevo

Nodaywytko povtéAo LearnSTEM

Evotnta 2 PUntavon: To 810&eidLo tou Beiov KataotpEdel huTA Kot KTipla

O 0oToX0G¢ QUTNG TNG €vOTNTag €lval n xpnon TmokiAwy
Spactnplotitwy ywa va  BonBnoet Ttoug pabntég  va
KaTavoroouv ta mepLBarlovTika poBAnpata mou dnuLloupyel
To 610&eldlo Tou Belou wg o popdr pUTAVCNG TTOU TTPOKUTITEL
KUPLWG aTto TNV KAUGCN OPUKTWY KOUGLHWV.

Itoxo¢ TG  evotntog/tng
HaOnoLaKAG EVOTNTOG

Awdpkera 90 — 120 Asmta

Me tnv emtuxy oAokApwaon authg TG evotnTag/puadnotakng
evotntag (LU), ol ekmaidevopevol Ba sival o B€on va:
1. TMpoodloploouv HePLKEG QMO TG KUPLEG OuTiEC,
ETUTTWOELG KOlL TINYEG TNG ATHOODALPLKN G pUTIOVONG.
2. E&€nynoouv Ttig emumtwoelg tou Aloteibdlo Ttou Belou otn
BAdotnon
3. E&nynoouv tig emdpaoels Tou Slofeldiov Tou Belou oto
VEPO
4. E&€nynoouv T emdpaoelg tou Slogeldiou Tou Beiou oe
avOpwroyevh avTikeipeva
5. E&€nynoouv TI¢ emuttwoelg Tou Slofeldiov Tou Belou
otov avbpwro
6. [MMeplypadouv TL pmopel va yivel yiwa va AuBesl To
nPOoBANUa tou Stogetdiou Tou Belou

ZtoxolL pabnong

Amnaitouvtol Topot Kot UALKA . )
-616akTiko Bivteo (WP2-P2-LearnSTEM-Learning

(dUMo epyaociag, ypadnpata, resource-Pollution_Sulfur Dioxide Destroys Plants and
dUANGSLa, SLdakTikd  Bivteo, Buildings_EN.mp4),

andonaopa anod B

BiBhio/eyxepidia, XOPTES -PPT (WP2-P2-LearnSTEM-Learning resource-

HLAAOU K-ATL) Pollution_Sulfur Dioxide Destroys Plants and

Buildings_EN.pptx),

-npooBetoL topol (WP2-P2-LearnSTEM_text_Sulfur
Dioxide Destroys Plants and Buildings-ADDITIONAL
RESOURCHES_EL.docx),

-a€loAdynon (H5P) (WP2-P2-LearnSTEM_text_Sulfur
Dioxide Destroys Plants and Buildings-H5P_EN.docx),

-melpapa (mapopoLo pe to BIvieo mou MaPoUCLACTNKE
TaPAMAvVW)

EKmalSeuTIKA Brjpata TOU TIPEMEL Vo akoAouBrjcouv ol

Awadikaoia .
ekmodsuOpevoL:
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MdOete STEM -

Mapouciacn kat oulntnon: Tt ival oL atpoodalpLkol
puroy; Mnyéc Atpoodalpikng Pumaveong. Mwg pag
ennpealouv oL oatpoodalpltkol pumoL; Oeuko oL
oxnuatiletalr otav ot uSpatpoi aAAnAemidpolv pe Ta
ofeidla Tou Belou, wg uTtoMPOIOV TNG Kawong avBpaka,
amo agpla noaloteiwv k.Am. H 6€vn Bpoxn aAAaleL To
pH Twv vdaTWwWV cuoTNUATwy. (20 AemTa)

Epdavion tou Bivteo (10 Aemtd)

Neipapa 1 0§vn Bpoxn o€ Ktipta. (20-25 Aemtad)
ZKOTOG

Na kotadeifel tnv emibpacn tng o6&vng Bpoxng o€
ayaApota Kot Ktipla.

ZKOTOG

Ol paBbntég Ba pabouv mwe n ofvn Bpoxn eival éva
MPOBANUA ATHOCDALPLKNG PUTIAVONC.

YAwka

KipwAila

Aladavn kUmeA\a, ot pLa ) Bala

Z06L

Mpoatpetikd: MakpLa voxLa

Awdikacia

E€nynote OTL Tt 0féa QVILOPOUV XNHLKQ HE TOV
aoBeotoAbo.

E€nynote otL To EUSL elvat ofU Kal OTL N KLUwAla sival
0aoBeoTOALB0C 1 Swote oTouG HabnTég oag xapti pH Kot
{ntnote toug va aflohoynoouv eav to EUSL elval ofL n
Baon.

Awote oe KkABe opada £va KOUMATL KLHwAla Ko
pmopeite va emAé€eTe va Toug SWOETe £va Hakpl Kapdl
yla va xoapafouv €va ox£6Lo oto MAGL TNG KLUWALOG.
Juvnbwg TNYalvw WUE OTPUHWYHEVEG YPAUUEG N TA
QPXLKA TwV HaBNnTwv. Auto Ba KAVeL TNV KLHWALa Toug
povadikni Kot Ba avILTpoowreVeL TO AYAAUA TOUC.
MpocB<ote EV6L oto Mot pL/kKUTeEANO/BAl0 TwWV OpAdwWY
Kat I{ntnote Tou¢ va piéouv TO AyoApd ToOUug,
TIAPATN PWVTAG TIPOCEKTLKA.

PwTtrote Toug HabnTEg yla TLG opoTtnPHOELS TOUG.
Pwtriote touc pobntég t Oa ocuvéBalve av eixav
Xpnolpomotnoet  6€vn Bpoxny avii yio €06L lowg
BeAnoete va Toug UTEVOUIOETE O QUTO TO GNUELo OTL
To EUSL glval o 6€vo amod tnv 6€vn Bpoxn.

Neipapa 2 O§vn Bpoxn kat putd (20-25 Aemta)
ZKOTOG

No katadeifel tnv emidpaocn tg 6&vng Bpoxng ota
duta

ZKOTOG

Ot padbntéc Ba pabouv mwe n ofvn Ppoxn elval va
MPOBANUA atpoodaLlpLkrg pUTTAVCNC.

-6-
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MdOete STEM -

YAwka

ETikETEC

Quta

MrmoukdALa vepoU 1 urmoukaAto P ekacpuou
MeoUpa/KUAVEPOG

ZTUAO

xapti PH

Z06L

Nepo

Awdikacia

E€nynote otoug HabnTég OTL TPOKELTAL VAL KAVOUV €val
MElpapO  OXETIKA He offa, Paocelg kat ¢utd. Tu
motevouv OtL Ba cupPel av moticoupe GuTa pEe Lypa
Sladopetikov pH; Tiu alayég mepluévouv va douv;
Mooco Kalpd moTEVOUV OTL Ba XPeLACTOUV Ta GUTA yLa
va aAAaouv;

Xwplote Toug HabnTtéC o€ OUABEG.

Awote oe kABe opada €va GUTO Kal Evol UTTOUKAAL
VEPO/UTIOUKAAL PEKACHOU.

Awote oe kKGBe opdada T cuviayrn ylo TO UYPO TNG
(6elte mapakatw).

Juvtayn yLo uypa

Oupada 1: vepo

Ouada 2: 5 pépn vepo, 1 pépog €L

Ouada 3: 2 pépn vepo, 1 pépog €L

ZNTroTe amo TIG OUASEG VA EMLONUAVOUV TO UTTOUKAAL
VEPO KOl TO GUTO TOUG E TOV apLBUO TNG OUAdAC TOUG I
va Toug emitpéPouv va SnLLOUPYROOUV £va OVopd
opadag.

Zntrote amo TG OpAdeg va avaAdBouv tnv eubuvn va
notilouv To GUTO TOUC KABE HEPA KOl v KPATOUV
ONUELWOELG OXETIKA HE TOo €av Ba mapatnprioouv
KAmola aAloyn oTo XpwHa, To GUAWHA KAl TV UYEla
TLG emMOpeveg 6V0 eBSopadeg.

210 TéAog Twv S0 eBdopadwy, Eekvnote pia oculntnon
OXETIKA pe TIS Sladopég mou mapatnpnnkav ota putd
Tou dpovrtioav.

PwTtrjote Toug HoONTEG av TPETEL VO avnoUXOUV yLa TNV
o&wvn Bpoxn; Mati; Nwg pmopol e va poomabricou e
va To amnotpePoups; (Ouunbeite TIg mnyég, Ta
£PYOOTACLA, TO QUTOKIVNTA KO TLG ETMLXELPAOELG KOLVNG
woElelag). OL amavtroelg Ba mPEMeL va oxeTilovTal e
v  Awotepn obénynon (ouvodeia  autokvntou,
Aewdopeio, modAAato KAl  MEPMATAMA), TNV
gfolkovounon evépyelag (ofAowuo  Twv  dwtwv,
xapnAwpo AC) kot TV ayopd AlyOTeEpwY TPAYUATWY (Ta
3 R: pelwon, emavaypnoLuonoinon, avakukAwaon).
Motog voladetal? lNarti Xpetalopaote AUoelg PUmavong;
A&loAoynon (H5P) (10 Aemta)

KaBapiote Tuxov Bpwuleg (5-10 Asmttad).
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M£0odot Napddoong

Neplexopévou SlaAeén, oulAtnon, Katalylopog LOswv, €psuva, OUadIKA
epyaocia

M£0060¢ A§LoAdynong H5P

Noparmopnég

1.3 MaBnowakn Evotnta 3- Pumavon:'O¢vn Bpoxn pH

1.3.1 lotoptkod

Awote pla oclvTopn mepiAndn Tou BEpatog f tng évvolag ou Ba KaAudBel oto padnua.
JupmeplAdBeTe TN onpoocia Kol TN CUVAPELA TOU UE TO TPOYPAUUA CTOUSWV Kal ylaTl elvot
ONMOVTLKO va pabaivouv ol pabntéc.

Mua oucia mou dev eival oute 6€vn oUte Baoikn eival oudétepn. H kAipoka pH petpd to
ofwo n Baolkd eninedo piag ovoiag. H kAipaka pH kupaivetar amd 0 €wg 14. Eva pH 7 esivat
0UGETEPO, evw €va pH HKpOTEPO amo 7 eival 6€wvo kal éva pH peyalutepo amnod 7 sival Baoiko. To
K0Bapo vepo eival oudétepo. QOTOCO, OTAV TO XNIULIKA OvaLyvUovTal Pe VePO, To Uelypa pmopel va
yivel gite 6€vo elte Baotko.

H 6&wvn Bpoxn elval Bpoyxn mou eival mo 6vn and 6co Ba Enpemne. H 6&wvn Bpoxn sival éva
nieplmAoko pOPANUa Tou enmnpealet tTn xnUela Tou £dddoug kat Tou vepol, KaBwg Kot Toug KUKAOUC
{wnNC¢ Twv dUTWV Kot Twv {wwv otV ENpa Kal oto VepoO.

To vepo Kiveital péoa amo Tov aépa, Ta puaKLa, TLG AlUVeG, Toug wKeavolg Kat KaBe {wvtavo
duToO Kal {wo otov uSpoAoylkd KUKAo. Otav oxnuatilovral otayovidia vepol kal médtouv otn n,
palevouv oWHATISLO OMWE N OKOVN KOl OL XNULKEG ouoieg mou emumAéouy otov aépa. AKOUN Kol O
K0BapAC, Un LOAUCUEVOC A£POC TIEPLEXEL CWUOTIOLA OMWG oKOVN N YUpn. O KaBapog agpag mepLEXeL
eniong ¢uokd aépla onwg to Slofeidlo tou avBpaka (CO2). H aMnAemiSpacn petafd Twv
otayoviSiwv vepol Kal tou CO2 otnv atpoodatpa divel otn Ppoxn pH 5,6, KABLOTWVTAC AKOUN KoL
v kaBapn Bpoxn eAhadpwg 6€vn. Qotdoo, otav n Bpoxn MepLEXEL pumouc, l6tka SO2 kat NOX, to
VEPO NG BPOoXNG Umopet va yivel oAU 6€Lvo.

H 6&wvn Bpoxn Kal n atuoodalplky puMoOvon TOU thv TIpokaAel pmopouv va PBAdouv
coBapd TO OLKOGUOTHHATA.

KaBe olkocloTnua gival moAU Stacuvbebepévo kal ol opyaviopol ou {ouv ekel Baoilovtot
oe peydho Pabuod o €vag otov GANo. MNa mapddelypa, T OLKOCUOTAMATA £X0UV TPOodLKOUC LoToUG,
omou ta £i6n g€aptwvtal To £va amod to dMo yla tpodn. Edv kdmolo {wo ennpedletal, To 60
ocupBaivel kat pe ToAG dANa. EtoL n 6€vn Bpoxr UMopeL va emnpedosl oAOkAnpa olkoouothpata. H
o&wvn Bpoxn umopei va BAaPeL povo Alyoug opyaviopouc oe €va otkooUotnpa, oAAG otidAmote Ao
ennpedletol éupeoca. H InuLd mou mpokaleil n 6&vn Ppoxn UMOPEL emiong va TAPEL Xpovia 1 Kot
Sekaetiec yla va avtiotpadei.
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1.3.2 Meplexduevo

Nodaywytko povtéAo LearnSTEM

Evotnta 3: Puntavon: O§wn Bpoxn pH

O ot1dX0¢ QUTAG TNG evotntag eival va yvwpilel ylatt eival

IToXog 1TNG evotnrag/tng ) , : ,
ONUAVTLKA N KoTamoAEnon tTng 0§vng Bpoxng

HaOnoLaKAG EVOTNTOG

Awdpkera 90 — 120 Aemta

Me tnv emtuyr OAOKARPWON OUTAG TNG evotntag/Habnolakng
evotntag (LU), ol ekmadevopevol Ba sival o B€on va:
1. mepypadouv tL eival n 6€vn Bpoxn Kot to pH.
2. KOTOVONOOUV TNV €vvola TNG XNHLKNAG Loopporiag (pH) wg
£€VaV TPOTIO YLO Vol SLEUKPLVLOTEL TL €lval Kal TL onUaivel
«0€U» aTo MAAioLO TNG «OELVNC BPOXNGY».
3. mpoaodlopicouv tn Puolkn Kal avBpwroyevr) cuppoln
OTO OXNHUATLONO 0EWVNG BPOXNG.
Sel€ouv katavonaon tng KAlpakag pH.
5. mpoodlopilouv TIG EMUMTWOEL TNG OEvNG Ppoxng oto
meplBAAAOV Kal TNV avBpwrtvn uyeia.
6. efepeuvrioouv  emloyég  yla T pelwon NG
avOpwroyevoug OUMBOANG OTOV OXNUATIONO  O&LVNgG
Bpoxng.

ZtoxolL pabnong

-518aKTIkO Bivreo (WP2-P2-LearnSTEM-Learning resource-
Pollution_Acid Rain pH_EN.mp4),

- PPT (WP2-P2-LearnSTEM-Learning resource-Pollution_Acid
Rain pH_EN.pptx),

- pooBetol mopol (WP2-P2-LearnSTEM_text_Acid Rain pH-
ADDITIONAL RESOURCHES_EN.docx),

- aflohoynon (H5P) (WP2-P2-LearnSTEM_text_'O&wvn Bpoxn
pH-H5P_EN.docx),

- neipopa (mapopolo pe to Blvteo mou mapoucLaotnke
TaPATAVW)

Amnaitouvtol Topot Kot UALKA

Ekmadeutikd PBrjpota mou  TIPEMEL va.  okoAouBrnoouv ol
EKTIALOEVOUEVOL:

1. Noapouciaon kat culAtnon yla to T eival ofvn Bpoxn;
Mota aépla mpokaAolv o&vn Bpoxn; Tt eidoug pumavon
npokaAel o&wvn Bpoxn; Tt ivatl to pH; e mola popdn
umopet va epdaviotei n 6&wvn Bpoxn; (vyen, Enen). (15-20
Aemta).

2. Avodépete oplopéveg avBpwriveg SpooTnpLOTNTEG TIOU
mpokaAoUV {nULEG (10 AemTa).

3. Epdavion tou Bivteo (10 Aemta)

4. Anpoupynote éva meipapa (mapouolo Le to Bivieo mou

Awadikaoia
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MdOete STEM -

eudavitetal) yla va Seifete TIC eMUTTWOELS TNG OVNG
Bpoxng otn BdAacoa, tn Iwn twv {Wwv, Ta 6achn, To
£dadog, tn BAAotTnon, TA Ktipla, TA PVNUELQ KOl TOUG
avBpwmoug. (20-30 Aemtd)

MEIPAMA

YAwka

EuoL

VEPO

2 KOUUATLO QUYOU eoaiou peyEBoug

2 Ukpa mpaowva GUAAQ

600 ouvdeTnpeg

600 Soyela pe KarmakL

Awdikacia

Mpw amd tn dpaoctnplotnta, kavte mpoPAEelc. Eav to
EUOL mepléxel ofy, TOTE MWG Ba aAAdfouv oplopéva
avTLKelpeva mou tomoBetouvtal oto EUdL; Eav auta ta
avTLKeipeva TomoBeTouvtay oto vepod, Ba aA\alav e Tov
1610 TpOTo OMWCE oTo EVSL;

1. Pite €UOL oe éva Soxelo. TomoBetTnOTE £€Val KOMMATL
ToObAL auyou, €va ¢UANO Kal €vav ouvdetnpa oTo
Soxelo. BaAte To kamakL oto Soxelo.

2. Pite vepo oto alo Soxelo. TomoBetrote £va kEAUdOG
auyou, €va UM Kol €vav CUVOETHPA O QUTO TO
Soxelo. BaAte To kamakL oto Soxelo.

3. Adrjote ta dUo odpaylopéva Soxeia va kabicouv OAn
Tn voyto.

4. Adalpgote Ta Kamakia tou 6oxelou. Mapatnprote
TUXOV oAAay£C Tou €yvav ota dUo doxeia. Kataypalte
TLG TALPOTN PH OELG.

AnoteAéoparta

310 Soxelo pe vepo, Ta aviikeipeva 6ev Ba sudavilouvv
aLoOntég aMayEg. Xto Soxeio pe to E06L, To KEAUDOG Tou
auyou Ba eival palako, To GUANO Ba €xel kKade KnAibeg
TAVW TOU Kal 0 cuvdetrpag dev Ba mapouctalel alobntn
aMayr. Aut n Spaoctnplotnta Seixvel OtL ta Ofva
StaAUpoata pmopet va eival emBAan.

ETEKTAOELS

Metpiote 10 080 o0  Swadopa  SlaAvpata
xpnoLpornolwvtag ¢pbnva xaptid pH.

Mpotdoelg yia AUoELG TTPOG SOKLUK glval:

XUHOC Agpoviol (pH 2,0)

€06L (2,2)

XUHOG urihou (3,0)

XUHOC vtopatag (4.2)

yaAa (6.2)

KaBopo vepo (7.0)

Juykpivete TI¢ TpéEG pH Tou Stalbpatog pe o&vn Bpoxn

-10-
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(katw amo 5,6) kat kavovikn PBpoxn (mavw amod 5,6).
E€nynote OTL OpLOpEVO TPOPLUA TIOU TPWHE EXOUV UYL
o€€a OMWE TO KITPLKO o0&V, To omolo dev eival emiPAaBEc.
Qot000, UTAPXOUV LOXUPOTEPA OEEa, Ta Omoia eival
mpoiovta epyootaciwv Kol Blopnxaviwy, To omoila givat
emBAapn.

5. JulnTtroTe TO EUPHUATA KOL CUCYXETIOTE pe BEpata mou
€XOULE VA OVTLUETWTIOOUPE oOTNV Tpayuatikn Twn
OXETIKA UE TN SlaBpwon Tou €dddouc, tnv unofadpion
™¢ Baldoolag {wng, tnv umoBaduiwon Twv Toixwv, TNV
efadavion Saocwv kot edwv, TNV UMOBABULON TNG
avBpwrvng Lwng. (15-20 Aemtad).

6. A&loAoynon (H5P) (10 Aemtad)

7. KobBapiote Tuxov BpwHLES (5 AemTad).

M£0odot Napddoong
Nepiexopévou SLaAegn, oulntnon, KoTalylopog Loewv, €pguva, opadikn epyaacia
Mé A )
€0060¢ A§LoAoynong H5P
Noapamnounég

1.4 MaBnolakn Evotnta 4- Pumavon: Autaopata, ‘Ofvn Bpoxr Kot avamtuén GukLwy

1.4.1 lotoplkod

Awote pla clvtopn mepiAnn tou B€patog N NG évvolag mou Ba kaAudBel oto padnua.
JupmeplAABeTe TN onpoocia Kol TN CUVAPELAX TOU UE TO TPOYPAUHUA CTOUSWV Kal ylatl elvot
ONUOVTLKO va pabaivouv ol pabntéc.

Ol srumtwoelg Tng 6€vng Bpoxng daivovral mio Eekabapa o vdativa meplBailiovto OMwg
pepata, Alpveg kat €An. H 6€vn Bpoxn pEeL o pudkLa, AlUveG Kal €An adol nécel os 6don, xwpadla,
Ktipla kot 6popous. H 6&wvn Bpoxn médtel emiong ansuBelog otoug LSPOPLOUC OLKOTOMOUG.

OL meploootepeg AlUveg Kol puakLa £xouv pH HeTall 6 Kal 8, eMeLdr) n pUBOULOTLKY LKavoTnTa
tou edadouc ocuvnBwe eoudetepwvel TNV ehadpwg 6€vn, kabapn Bpoxn. OL AlUVEC Kal Ta pEpata
yivovtat 6€va (n T Tou pH pewwvetatl) otav to 8Lo To vepod TG Ppoxng ival tdéco 6€vo Tou To
nieptparov €dadog ev pumopei va pubpuiocet tn Bpoxn apketd yia va tnv e€oudetepwosl. MNa to Adyo
0UTO, OPLOPEVEC AlVEG O TIEPLOXEC OTOU TO £6adog Sev £XeL HeYAAn PUBULOTIKA LKAVOTNTA £ivol
duaoLkd 6ELVEC aKOUN Kal Xwplg 6€vn Bpoxn.

KaBwg ot Alpveg kot Ta pudkilo yivovtal mo o6€va, o aplBuog kat ta £i6n twv Paplwv Kat
A wv LEPSORLWY PuTWV Kal {wwv TIou {oUV O OUTA TA VEPA PeLwvovTal. Mepikol TUTIoL puTWV Kot
{wwv sival og Béon va aveyovtal ta 6fva vepd. ANa, wotdoo, sival evaiocOnta ota offa Kal Ba
duyouv n Ba mebavouv Kabwg To pH pelwvetal.

To mMepLocOTEPA EUTIOPLKA Altdopata meptéxouv vPnAd enineda alwrtou, pwadopou Kot
KoAiou, kKaBwg N avamtuén twv Gutwv TepLlopileTal TUTILKA Ao auTd ta BpemTikd cuotatikd. Otav

-11-
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To Almaopo emAévetal oe €va GUOLKO OWHO VEPOU, TPOKOAEL Taxelo avamtuén HKPOGUKWV
(putomAayktov) kat pakpodukwv. Auth n iepioosla GAyng npokaAsl moAAd mpoBARuaTa.

1.4.2 Teplexopevo

Nodaywytko povtéAo LearnSTEM

Evotnta 4: PUntavon: Autaocpata, Ofvn Bpoxn Kot avantuén pukiwv

O otdX0¢ aUTAG TNG evoTNTOC €lval va evaloBnTomoliosL TV
oflvn PBpoxn Kal TIG EMUMTWOELS TNG otov PUOLKO KOopo. Ot
ekmaldevopevol Ba umopouv emiong va pAaBouv ywa ToV
€UTPOPLOMO KoL TNV eMLBAAR AvATTUEN GUKLWY KO TLG CUVETIELEG
oTo ePLBAAAOV.

Itoxo¢ 1TNG evotnrag/tng
HaONnoLaKAG EVOTNTOG

Awdpkera 90 - 120 Asmttd

Me tnv emtuyr OAOKAPWON QUTAG TNG €vOTNTOC/UaOnoLakng
evotntag (LU), ol ekmaidevopevol Ba sival os B€on:

1. va yvwpilouv T SUCUEVELG ETIMTWOELG TNG OELVNG BPOXNAG
KOL TOUC TPOMOUC WE TOUG oOTmoioug oL davBpwrot
eNMnPealouV To MePLBAANOV.

2. va avamntuéouv SefLOTNTEC KPLTIKNG okEPNG avaAlovtag
TLG OULTLEC KOl TIG ETUTTWOELS TNG 0€LVNG BPOXNAG.

3. va KOTAVONOOUV TOV TIOYKOOMLO QVTIKTUTIO TNG O&LVNG
Bpoxng kat TN onuacia  tng Slatipnong Tou
nepBaAovrog.

4. va Katovoroouv To MPoRAnUa pe tig entPAaBeic avBioelg
dUKLWV

5. va gfnynote tn Sladikacio Tou UTPodLOOU Kal ToloL
TMAPAYOVTIEG WUMOPOUV va Tov HeyeBlvouv 1 va Ttov
LLETPLOOOUV.

6. VO QTTOKTOOUV TIEPLOCOTEPN TEPLBAANOVTLKY CUVELSNON
yla paon.

ZtoxoL pabnong

- 8160KTLKO Bivteo (WP2-P2-LearnSTEM-Learning
resource_Fertilizer, Acid rain and algae growth_EN.mp4),
- PPT (WP2-P2-LearnSTEM-Learning resource-Pollution_
Autdoparta, 6€lvn Bpoxn kat avantuén dukiwv_EN.pptx),
-npooBetoL mépol (WP2-P2-LearnSTEM_text_ Autdoparta,
ofivn  Bpoxnn kat avamtuén  dukiwv_MNPOIOETEX
MOPOI_EN.docx),

-afloAoynon (H5P) (WP2-P2-LearnSTEM_text_Fertilizer,
Acid rain and algae growth-H5P_EN.docx),

-nelpapo (mapduUoLo e To BIVTED MOV MAPOUCLACTNKE
TapaAmavw)

AmautouvTol Topot Kot UALKA

ExmalSeuTikd Bripota TOU  TIPEMEL va  akoAouBrijcouv ol
EKTTALOEVOUEVOL:

1. Mapouociaon kat culntnon (15-20 Aemta).

2. Elwoaywyrn tou B€uatog tou eutpodlopol Kol TNG

Awadikaoia

-12-
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‘Eval WIMOUKAAL UITOPEL VO TIOPOOKEUAOTEL TTAVOLOLOTUTIO!

emBAaBolg avamtuéng GpuKWY KoL TWV CUVETIELWV OTO
mieplBAaAAov. (10 Aemttad)

3. Eudavion tou Bivteo (10 Asmta)

4. MEIPAMA (30-40 Aemtta)

YAwka:

TIAOLOTLKA UTTOUKAALA U0 AlTpwV E KOUUEVO TO TIAVW 1)
YUOAwva Bala, amoppuTIAVILKO TAUVTNPLOU TILATWY UE
Baon to pwodoplkd ahag, EVSL, Almaoua, AMECTAYLEVO
VEPO, VEPO BpUong, vepo Aluvng.

Awdikacia:

MPOETOLUAOTE T UMOUKAAL: TEMIOTE €val UMOUKAAL UE
QITECTAYUEVO VEPO, €V UMOUKAAL e VEPO Bpuong Kol
HEPLKA UTTOUKAALA LLE VEPO AlvVNG.

MpooBéote dwodoplkd GAATA OE HEPLKA HTTOUKAALQ
VEUATA e VEPO ALVNG TPOCOETOVTAG TO AMOPPUTIOVTLKO
mAuvTnplou TATWYV HE UPNAR  TIEPLEKTIKOTNTO OF
dwodopika dlata. Mpoobeote EUSL kal Almaopa oe GAAQ
umoukaAta.  lNpocBéote  SLadOPETIKEC  TMOOOTNTEG.
INUELWOTE KOBOPA Ta UMOUKAALA KOl avaKATEPTE KaAd.
Adnote éva UmouKAAL vepo Alvng wg EAeyyo.
TomoBetrote T UmoukaALla pall o €va (eoTO UEPOC TIOU
6éxetal adBovo nAtako dwc.

Nopatnpnosig:  Oplote  évav-6Uo  pabntég  va
Kataypddouv TIG TOPATNPNOEL yla KABe pépa oOTO
Aldypappa Mapatipnong. OL padbntég Ba mpémel va
KaTaypAdouV TUXOV UTIOKELUEVIKEG TIAPATNPNOELG TIOU
£XOUV OXETIKA LE TIC GLAAEC. Ta TIPAYLATA TIOU TIPETEL VOl
avalntnoste TmepAapBavouv:  oUVOALK  epdavion,
BoAotnta, XpwHa, WHUOTA KAl OCHN.

Alatnpnote ta enineda Tou vepol otabepd Ao HEPA OE
HEPQ TIPOOOETOVTAG APKETO VEPO VLA VO AVTLKATAOTI OETE
TV anwAelo amd tnv e€atpion. EKTOC av 1o vepd oag
glval moAl YAwpLwUEVO, To VEPO TNG Bpuong Ba KAVEL.
fulntnon otnv Ttafn: 3to TtEAog OSLo eBdopadwy,
OUYKEVTPWOTE TNV TAEN KOl cLINTAOTE TA OMOTEAECUATO.
Mota ATav N ox£on UETAEL TwV BPEMTIKWY OUGLWVY KOL TNG
avamtuéng twv ¢uklwy; Tu ékavav ta ¢GUKLa otnv
molotnTa Tou vepoU; Molog Ba NTav o KAAUTEPOG TPOTIOG
yla va pnv avamntuxbouv ¢ukla os Alpveg kal OAN0OCEG;
QOpovtiote va avadpépete 1o BEQA TNG UN ONUELOKAG
pumaveonc. Mwg pmopet va mpoAndOe(;

Em\oyég:

OL daokalol pmopel va emAééouv va {nTHOOUV Ao TOUg
EKTIOLOEUOEVOUC VO UETPHOOUV TLG CUYKEVTPWOELG TWV
DUKLWV TIPOETOLUATOVTAG LILKPOOKOTILKEG SLodAVELEG Kall
OTN OUVEXELD HETPWVTOC TOV aplBud Twv GUKLWY ToU
Bpiokovtal oe €va pLKpookomiko medio. Autd Ta
Sebopéva Bo pmopoloav otn GUVEXELD va. KaTtaypadolV
Kol va ypadtolv os éva ypadnua.

LE €va amo ta aMa, oAAd otn cuvéxela va tomoBetnOel

13-
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Of MLO. OKOTELVA TIEPLOXN YLOL VA TIOPAYEL TNV emibpoaon
¢ amouciag¢ nAtokol GwTOE otV OvAmTtuén Twv
dUKLWV.
5. ZulNTrOTE TA EVPNOTO KOIL CUCXETLOTE e BEpata mou
€XOULE VA OVTLUETWTIOOUME oOTNV Tpaypatikny Twn
OXETIKA UE TN SlaBpwon Tou eddadoug, tnv uTtofabuLon
™¢ Baldoolag {wng, tnv umoBaduLon Twv Toixwv, TNV
efadavion twv daocwv Kol Twv bWV, TNV umofadpion
™¢ avBpwrvng {wng. (15-20 Aemta).
6. A¢Lohoynon (H5P) (10 Aemt@)
7. KaBaplote Tuxov Bpwtég (5 Aemta).
Mé£00o60L Napadoong | SLAAeEN, oulrTnon, KATALYLOUOG LWV, €peuva, opadikh epyacia
Neplexopévou
M£0060¢ A§LloAdynong H5P
Napamnounég
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1. Resursele de invatare

1.1 Unitatea de invatare 1- Poluarea: Petrolierul deverseaza petrol

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.

1.1.2 Continut

LearnSTEM Model pedagogic

Modulul 1: Poluarea: Petrolierul deverseaza petrol

Scopul modulului/unitatii de
invatare

Scopul acestui modul este de a studia efectele pe care le au
deversarile de petrol asupra mediului si de a atrage atentia
asupra curatarii deversarilor de petrol si a importantei sale
esentiale.

Durata

90 - 120 min

Obiectivele invatarii

La finalizarea cu succes a acestui modul/unitate de invatare (Uf),

elevii vor fi capabili:

1 Sa inteleaga efectele provocate de deversarile de petrol
asupra mediului.

2 Sa inteleaga diferitele metode de curadtare a deversarilor de
petrol.

3 Sa lucreze in echipa pentru a identifica cea mai buna metoda
(cele mai bune metode) de curatare a unui exemplu de
deversare de petrol.

4 Sa-si imbunatateasca abilitatile de comunicare prin
participarea la discutiile din clasa si prin prezentarea
rezultatelor lor

Resurse si materiale utilizate

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

e material video didactic (WP2-P2-LearnSTEM- Learning
resource-Pollution_The Tanker spills oil.mp4),

® PPT(WP2-P2-LearnSTEM-Learning resource-
Pollution_The Tanker spills oil_RO.pptx),

® resurse suplimentare (WP2-P2-LearnSTEM_text_The
Tanker spills 0il-ADDITIONAL RESOURCHES_RO.docx),

e evaluare (H5P) (WP2-P2-LearnSTEM_text_The Tanker
spills oil-H5P_RO.docx),

e experiment (asemdnator cu materialul video prezentat
mai sus)

Procedura

Etapele de instruire pe care trebuie sa le urmeze elevii:
1. Prezentarea si dezbaterea deversarilor de petrol. Invitati
elevii sa reaminteasca ce daune poate provoca o

1-
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deversare de petrol asupra mediului natural (15-20 min.).

2. Prezentati provocarile pe care le presupune curatarea
unei deversari de petrol si ce metode se folosesc (10
min.).

3. Prezentarea videoclipului (10 min.)

4. Creati un model de deversare de petrol si discutati
conceptul de model. Formati echipa si testati sistematic
numeroasele metode diferite de curdtare a modelului de
deversare de petrol. Elevii ar trebui sa isi consemneze
constatarile. (30-40 min).

Experiment - Curatarea deversarilor de petrol
Materiale:

Bile de bumbac

Recipient

Burete, sfoara

Ulei vegetal: cantitatea depinde de recipient

Linguri de plastic

Detergent de vase

Pahare de plastic: pentru a pune detergentul si bilele

de bumbacin ele

Pudra de cacao: pentru a o amesteca cu ulei si a face

sa arate ca si cum ar fi petrol brut

Pene de pasare
Procedura:
Fiecare grupa va trebui sa curete "uleiul" de la o scurgere
de petrol simulata, incluzand pene pentru a reprezenta
viata marina. Activitatea se poate relua in diferite moduri,
in functie de constrangerile clasei. S-ar putea stabili o
limita de timp pentru a le permite elevilor sa curete cat
mai mult posibil scurgerea de petrol si penele. Se discuta
apoi provocarile cu care se confrunta diversele metode si
materiale folosite pentru a incerca eliminarea petrolului.
Deoarece uleiul este separat de apa, pot fi observate si
masurate comparatii calitative, care pot fi apoi folosite
pentru a finaliza problemele matematice legate de
aceasta activitate. Discutati constatdrile si decideti ce
metode au functionat cel mai bine. Explicati modul in care
diferitele metode din cadrul experimentului au legatura
cu metodele folosite Tn viata reala.

5. Evaluare (H5P) (10 min)

6. Eliminati uleiul modelului deversat si curdtati orice
murdarie (5-10 min).

Metode de invatare

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

prelegere, discutii, brainstorming, cercetare, lucru in echipa

Metoda de evaluare

H5P
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Referinte (daca este necesar)

1.2 Unitatea de invatare 2- Poluarea: Dioxidul de sulf distruge plantele si cladirile

1.2.1 Context

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

1.2.2 Continut

LearnSTEM Model pedagogic

Modulul 2: Poluarea: Dioxidul de sulf distruge plantele si cladirile

Scopul modulului/unitatii de
invatare

Scopul acestui modul este de a-i ajuta pe elevi sa inteleaga, prin

intermediul unei varietati de activitati, problemele de mediu pe
care le provoaca dioxidul de sulf ca forma de poluare ce rezulta
in principal din arderea combustibililor fosili.

Durata

90 - 120 min

Obiectivele invatarii

La finalizarea cu succes a acestui modul/unitate de fnvitare (Uf),
elevii vor fi capabili:

1. Sa identifice unele dintre principalele cauze, efecte si
surse ale poluarii aerului.
2. Sa explice efectele dioxidului de sulf asupra vegetatiei.
3. Sa explice efectele dioxidului de sulf asupra apei.
4. Sa explice efectele dioxidului de sulf asupra obiectelor
create de om.
5. Sa explice efectele dioxidului de sulf asupra oamenilor.
6. Sa descrie ce se poate face pentru a rezolva problema
dioxidului de sulf.
Resurse si materiale utilizate L . . .
e Material video didactic (WP2-P2-LearnSTEM-Learning
(fisa de lucru, diagrame, fise, resource-Pollution_Sulfur Dioxide Destroys Plants and
vivde_oclip didactic, “fraTgment din Buildings_EN.mp4),
carti/manuale, harti mentale ® PPT (WP2-P2-LearnSTEM-Learning resource-
etc.) Pollution_Sulfur Dioxide Destroys Plants and
Buildings_RO.pptx),
® resurse suplimentare (WP2-P2-LearnSTEM_text_Sulfur
Dioxide Destroys Plants and Buildings-ADDITIONAL
RESOURCHES_RO.docx),
e evaluare (H5P) (WP2-P2-LearnSTEM_text_Sulfur Dioxide
Destroys Plants and Buildings-H5P_RO.docx),
® experiment (asemanator cu materialul video prezentat

mai sus)

-3-
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Etapele de instruire pe care trebuie sa le urmeze elevii:
Procedura

1. Prezentare si discutii: Ce sunt poluantii atmosferici?
Surse de poluare a aerului. Cum ne afecteaza poluantii
atmosferici? Acidul sulfuric se formeaza atunci cand
vaporii de apa interactioneaza cu oxizii de sulf, ca
produs secundar al arderii carbunelui, din gazele
vulcanilor etc. Ploile acide modifica pH-ul sistemelor
acvatice. (20 min.)

2. Vizualizarea materialului video (10 min.)

Experimentul 1 Ploaie acida asupra cladirilor. (20-25
min)

Scopul

Sa demonstreze efectul ploilor acide asupra statuilor si
cladirilor.

Obiectivul

Elevii vor invata cum ploaia acida este o problema de
poluare a aerului.

Materiale

Cretd

Pahare, cesti sau borcane transparente

Otet

Optional: Cuie lungi

Procedura

Explicati ca acizii reactioneaza chimic cu calcarul.

Explicati ca otetul este un acid iar creta este calcar,
sau dati-le elevilor hartie de pH si rugati-i sa determine
daca otetul este un acid sau o baza.

Dati fiecarui grup o bucata de creta si puteti alege sa
le dati un cui lung pentru a grava un desen pe partea
laterala a cretei. De obicei, aleg linii neregulate sau
initialele elevilor. Acest lucru va face ca creta lor sa fie
unica si va reprezenta statuia lor.

Adaugati otet in paharul/ceasca/borcanul grupurilor
si rugati-i sa-si scufunde statuia, observand cu atentie.

Intrebati elevii despre observatiile lor.

Intrebati elevii ce s-ar fi intdmplat dacd ar fi folosit
ploaie acida in locul otetului. Poate doriti sa le
reamintiti in acest moment faptul ca otetul este mai
acid decat ploaia acida.

Experimentul 2 Ploaia acida si plantele (20-25 min)
Scopul

Sa demonstreze efectul ploilor acide asupra plantelor
Obiectivul

Elevii vor invata cum ploaia acida este o problema de
poluare a aerului.

Materiale

Etichete

Plante

Sticle de apa sau sticle cu pulverizator

-4-
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Cana de mdsurat/cilindru

Pixuri

Hartie de pH

Otet

Apad
Procedura

Explicati-le elevilor ca vor face un experiment despre
acizi, baze si plante. Ce cred ei cd se va intampla daca
udam plantele cu lichide cu pH-uri diferite? Ce
schimbari se asteapta sa observe? Cat timp cred ei ca le
va lua plantelor sa se modifice?

Tmpértiti elevii in grupuri.

Dati fiecarui grup cate o planta si o sticla de
apa/pulverizator.

Dati fiecarui grup reteta pentru lichidul lor (a se vedea
mai jos).

Reteta pentru lichide

Grupa 1: apa

Grupa 2: 5 parti apa, 1 parte otet

Grupa 3: 2 parti apa, 1 parte otet

Cereti grupelor sa eticheteze sticla de apa si planta cu
numarul grupei lor sau permiteti-le acestora sa-si
stabileasca un nume de grup.

Rugati grupele sa isi asume responsabilitatea de a-si
uda planta Tn fiecare zi si sa ia notite pentru a observa
daca a aparut vreo schimbare Tn ceea ce priveste
culoarea, frunzisul si starea de sanatate in urmatoarele
doua saptamani.

La sfarsitul celor doua saptamani, purtati o discutie
despre diferentele observate la plantele pe care le-au
ingrijit.

Intrebati elevii dacd ar trebui si-i ingrijoreze ploile
acide? De ce? Cum putem fincerca sa o prevenim?
(Amintiti-va sursele, fabrici, automobile si utilitati).
Raspunsurile ar trebui sa se refere la a conduce mai
putin (folosirea Tn comun a masinii, autobuzul, bicicleta
si mersul pe jos), la economisirea energiei (stingerea
luminilor, reducerea consumului de aer conditionat) si
la a cumpara mai putine lucruri (cei 3 R: reducere,
reutilizare, reciclare). Cui i pasa? De ce avem nevoie de
solutii pentru poluare?

4, Evaluarea (H5P) (10 min)
5. Faceti ordine si curatenie. (5-10 min).

Metode de invatare

(prelegere, discutii, cercetare prelegere, discutie, brainstorming, cercetare, lucru in echipa
’ o ’

lucru in echipa etc.)

Metoda de evaluare H5P
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1.3 Unitatea de invatare 3 - Poluarea: Ploaia acida - Controlul aciditatii si al valorilor
pH-ului
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.

1.3.2 Continut

LearnSTEM Model pedagogic

Modulul 3: Poluarea: Ploaia acida - Controlul aciditatii si al valorilor pH-ului

Scopul modulului/unitatii de | Scopul acestui modul este de a afla de ce este importanta

invatare combaterea ploilor acide.
Durata 90 - 120 min
Obiectivele invatarii La finalizarea cu succes a acestui modul/unitate de invatare (Uf),

elevii vor fi capabili:

1. sa explice ce sunt ploile acide si pH-ul.

2. sa inteleaga conceptul de echilibru chimic (pH) ca o
modalitate de a clarifica ce este si ce inseamna "acid" in
contextul "ploilor acide".

3. sa determine contributiile naturale si antropice la
formarea ploilor acide.

4. sa demonstreze ca inteleg scara pH-ului.

5. sa determine care sunt efectele ploilor acide asupra
mediului si asupra sanatatii umane.

6. sa exploreze optiunile de reducere a contributiei omului
la formarea ploilor acide.

e material video didactic (WP2-P2-LearnSTEM-Learning
resource-Pollution_Acid Rain pH_EN.mp4),

(fisa de lucru, diagrame, fise, ® PPT (WP2-P2-LearnSTEM-Learning resource-

vi'deoclipz f:iidactic, fragm(“en'f Pollution_Acid Rain pH_RO.pptx),

din  cirti/manuale,  harti ® resurse suplimentare (WP2-P2-LearnSTEM_text_Acid Rain

Resurse si materiale utilizate

-6-
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mentale etc.) pH-ADDITIONAL RESOURCHES_RO.docx),
e evaluare (H5P) (WP2-P2-LearnSTEM_text_Acid Rain pH-
H5P_RO.docx),
® experiment (asemanator cu materialul video prezentat
mai sus)
Etapele instruirii pe care trebuie sa le urmeze elevii:
Procedura

1. Prezentare si discutii despre ce este ploaia acida. Care
sunt gazele care provoaca ploile acide? Ce tip de poluare
cauzeaza ploile acide? Ce este pH-ul? Sub ce forma pot
aparea ploile acide (umeda, uscata). (15-20 min.).

2. Mentionati cateva activitdti ale omului care produc daune
(10 min.).

3. Prezentarea materialului video (10 min.)

4. Creati un experiment (similar cu cel prezentat in video)
pentru a demonstra impactul ploilor acide asupra
mediului marin, a faunei, padurilor, solului, vegetatiei,
cladirilor, monumentelor si oamenilor. (20-30 min.)
EXPERIMENT
Materiale
otet
apa
2 bucati de coaja de ou de marime medie
2 frunze verzi mici
doua agrafe pentru hartie
doua recipiente cu capac
Procedura
Tnainte de inceperea activitatii, faceti predictii. Dac
otetul contine acid, atunci cum se vor schimba unele
obiecte introduse Tn otet? Daca aceste obiecte ar fi
introduse Tn apa, s-ar schimba Tn acelasi mod ca si in otet?
1. Se toarna otet intr-un recipient. Asezati in recipient o
coaja de ou, o frunza si o agrafa pentru hartie. Puneti
capacul pe recipient.

2. Se toarna apa in celalalt recipient. Asezati in acest
recipient o coaja de ou, o frunza si o agrafa pentru hartie.
Puneti capacul pe recipient.

3. Se lasa cele doua recipiente inchise ermetic sa stea
peste noapte.

4. indepdrtati capacele recipientelor. Observati
schimbarile care au avut loc in cele doua recipiente.
Notati observatiile.

Rezultate

n recipientul cu apd, obiectele nu vor prezenta modificari
notabile. Tn recipientul cu otet, coaja de ou va fi moale,
frunza va avea pete maronii pe ea, iar agrafa nu va
prezenta o schimbare notabild. Aceasta activitate indica

-7-
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faptul ca solutiile acide pot fi ddunatoare.

Extensii

Masurati acidul din mai multe solutii folosind hartii de pH
ieftine.

Sugestiile pentru solutiile ce trebuie testate sunt:

suc de lamaie (pH de 2,0)

otet (2,2)

suc de mere (3,0)

suc de rosii (4,2)

lapte (6,2)

apa pura (7,0)

Comparati valorile pH-ului solutiei in cazul unei ploi acide
(sub 5,6) si al unei ploi normale (peste 5,6). Explicati ca
unele alimente pe care le consumam au acizi sanatosi,
cum ar fi acidul citric, care nu este daunator. Cu toate
acestea, exista acizi mai puternici, care sunt produsele
fabricilor si industriilor si care sunt daunatori.

Discutati concluziile si faceti o corelare cu problemele cu
care ne confruntam fin viata reald: eroziunea solului,
degradarea vietii marine, degradarea zidurilor, padurile si
disparitia speciilor, degradarea vietii umane. (15-20 min.).
Evaluarea (H5P) (10 min)

Faceti ordine si curatenie (5 min).

Metode de invatare

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

prelegere, discutie, brainstorming, cercetare, lucru n echipa

Metoda de evaluare

Referinte (daca este necesar)

the European Union
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1.4 Unitatea de invatare 4- Poluarea: Fertilizatorul, ploaia acida si cresterea algelor

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.

1.4.2 Continut
LearnSTEM Model pedagogic

Modulul 4: Poluarea: Fertilizatorul, ploaia acida si cresterea algelor

Scopul acestui modul este acela de a atrage atentia asupra ploilor

Scopul modulului/unitatii de ) ; o e
acide si a efectelor acestora asupra mediului Tnconjurator. De

invatare " . . .
asemenea, elevii vor putea invata despre eutrofizare si cresterea
algelor daunatoare si despre consecintele acestora asupra
mediului.

Durata 90 - 120 min

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

cursantii vor fi capabili:

1. safie constienti de efectele negative ale ploilor acide si de
modul Tn care oamenii pot afecta mediul inconjurator.

2. saisi dezvolte gandirea critica prin analizarea cauzelor si
efectelor ploilor acide.

3. sa dobandeasca o intelegere a impactului global al ploilor
acide si a importantei conservarii mediului.

4. sa inteleaga problema legata de inmultirea algelor
daundtoare

5. sa explice procesul de eutrofizare si care sunt factorii care
il pot amplifica sau atenua.

6. sa devinda mai constient de mediul Tnconjurator pentru a
actiona.

Resurse si materiale utilizate
e material video didactic (WP2-P2-LearnSTEM-Learning

(fisa de lucru, diagrame, fise, resource_Fertilizer, Acid rain and algae growth_EN.mp4),

vi_deoclipj f:lidactic, fragm(ven'f e PPT (WP2-P2-LearnSTEM-Learning resource-Pollution_

din  cdrti/manuale,  harti Fertilizer, Acid rain and algae growth_RO.pptx),

mentale etc.) ® resurse suplimentare (WP2-P2-LearnSTEM_text
Fertilizer, Acid rain and algae growth_ADDITIONAL
RESOURCHES_RO.docx),

e evaluare (H5P) (WP2-P2-LearnSTEM_text_Fertilizer, Acid
rain and algae growth-H5P_RO.docx),

® experiment (asemanator cu materialul video prezentat
mai sus)
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Procedura

Etapele instruirii pe care trebuie sa le urmeze elevii:
1. Prezentare si discutii (15-20 min).
2. Introduceti problema eutrofizarii si a cresterii algelor
ddunatoare, precum si consecintele asupra mediului. (10
min)
3. Prezentarea materialului video (10 min.)
4. EXPERIMENT (30-40 min)
Materiale:
sticle de plastic de doi litri cu partea superioara taiata sau
borcane de sticla, detergent de vase pe baza de fosfati,
otet, Tngrasamant, apa distilatda, apa de la robinet, apa
dintr-un lac.
Procedura:
Pregatiti sticlele: Umpleti o sticla cu apa distilata, o sticla
cu apa de la robinet si cateva sticle cu apa provenita
dintr-un lac.

Adaugati fosfati Tn unele sticle umplute cu apa din lac
prin addaugarea detergentului de spalat vase cu continut
ridicat de fosfati. Adaugati otet si ingrasamant in alte
sticle. Adaugati cantitati diferite. Etichetati sticlele in mod
clar si amestecati bine. Lasati o sticla cu apa din lac
pentru control.

Asezati sticlele Tmpreund fintr-un loc cald, care sa

primeascd multa lumina solara.
Observatii: Desemnati unul sau doi elevi pentru a
inregistra observatiile pentru fiecare zi pe fisa de
observatii. Elevii ar trebui sa noteze orice observatii
subiective pe care le au despre sticle cu apa. Lucrurile la
care trebuie sa fie atenti sunt: aspectul general,
turbiditatea, culoarea, sedimentele si mirosul.

Mentineti nivelurile de apa constante de la o zi la alta,
adaugand suficientd apa pentru a fnlocui pierderile
cauzate de evaporare. Cu exceptia cazului Tn care apa
dumneavoastra este puternic clorurata, apa de la robinet
este suficienta.

Discutii Tn clasa: La sfarsitul celor doua saptamani,
intruniti clasa si discutati rezultatele. Care a fost relatia
dintre nutrienti si cresterea algelor? Care a fost efectul
algelor asupra calitdtii apei? Care ar fi cea mai buna
modalitate de a impiedica cresterea algelor in lacuri si
mari? Nu uitati sa aduceti Tn discutie subiectul poluarii din
surse neidentificate. Cum poate fi ea prevenita?

Optiuni:  Profesorii ar putea alege ca elevii sa masoare
concentratiile algelor pregatind lamele microscopice si
apoi contorizand numarul de alge gasite intr-un camp
microscopic. Aceste date pot fi apoi inregistrate si
reprezentate pe un grafic.

O sticla poate fi pregatita in mod identic cu una dintre

-10-
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celelalte, dar apoi plasata intr-o zona intunecatd pentru a
produce efectul lipsei luminii solare asupra cresterii
algelor.

5. Discutati concluziile si faceti conexiuni cu problemele
cu care trebuie sa ne confruntam in viata de zi cu zi, cum
ar fi eroziunea solului, degradarea vietii marine,
degradarea zidurilor, padurile si disparitia speciilor,
degradarea vietii umane. (15-20 min.).

6. Evaluarea (H5P) (10 min)

7. Faceti ordine si curatenie (5 min).

Metode de invatare

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

prelegere, discutie, brainstorming, cercetare, lucru n echipa

Metoda de evaluare

H5P

Referinte (daca este necesar)

-11-
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1 Lernressourcen

1.1 Modul 1- Umweltverschmutzung: Der Tanker verschiittet Ol

1.1.1  Hintergrund

Eine Olpest ist die Freisetzung eines fliissigen Erddlkohlenwasserstoffs in die Umwelt, insbesondere
in Meeresgebiete, aufgrund menschlicher Aktivitdten. Der Begriff wird in der Regel fiir Olunflle im
Meer verwendet, bei denen Ol in den Ozean oder in Kiistengewisser gelangt, aber auch an Land
kann es zu Olunféllen kommen.

Obwohl sie nicht so zerstorerisch sind wie der vom Menschen verursachte globale Klimawandel,
kénnen die durch eine Olpest verursachten Umweltschaden verheerend fiir die Okosysteme sein. In
dieser Lektion werden einige Grundlagen der aquatischen Okosysteme vorgestellt und es wird
erlautert, wie sie durch die Einleitung von Erdol verandert werden kénnen.

In dieser Lektion lernen die Schiiler*innen etwas uUber Olverschmutzungen in verschiedenen
Gewadssern und die o6kologischen und sozialen Auswirkungen auf die umliegenden Gebiete,
einschliefllich indigener Gemeinschaften. Anhand praktischer Aktivitdaten erkunden die Schiiler*innen
die verschiedenen Technologien, die bei der Reinigung und Sanierung eingesetzt werden.

1.1.2 Inhalt

LearnSTEM

Modul 1: Umweltverschmutzung: Der Tanker verschiittet Ol

. Ziel dieses Moduls ist es, die Auswirkungen von
Ziel des Moduls/der | . ; ]
L Olverschmutzungen auf die Umwelt zu untersuchen und ein
Lerneinheit o e o .. )
Bewusstsein fiir die Beseitigung von Olverschmutzungen und ihre
Uberragende Bedeutung zu schaffen.
Dauer 90 - 120 min
. Nach erfolgreichem Abschluss dieses Moduls/der Lerneinheit (LU)
Lernziele . . .. . .
sind die Schiler*innen in der Lage:
1 Die Umweltauswirkungen von Olverschmutzungen zu
verstehen.
2 Die verschiedenen Methoden zur Reinigung von
Olverschmutzungen zu verstehen.
3 In Teamarbeit die beste(n) Methode(n) zur Beseitigung eines
Olteppichs im Modell zu ermitteln.
4 lhre Kommunikationsfahigkeiten zu verbessern, indem sie an
Diskussionen in der Klasse teilnehmen und ihre Ergebnisse
prasentieren.
Erforderliche e didaktisches Video (WP2-P2-LearnSTEM-Learning

1-
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Ressourcen/Materialien

(Arbeitsblatt, Schaubilder,
Handouts, didaktisches Video,
Auszlge aus
Bichern/Handbiichern, Mind
Maps usw.)

resource-Pollution_The Tanker spills oil_EN.mp4),

® PPT(WP2-P2-LearnSTEM-Learning resource-
Pollution_The Tanker spills oil_EN.pptx),

e zusatzliche Ressourcen (WP2-P2-LearnSTEM_text_The
Tanker spills oil-ADDITIONAL RESOURCHES_EN.docx),

e Bewertung (H5P) (WP2-P2-LearnSTEM_text_The Tanker
spills oil-H5P_EN.docx),

® Experiment (ahnlich dem oben vorgestellten Video)

Verfahren

Anleitungsschritte, die die Schiler*innen befolgen missen:

1.

Prisentation und Diskussion iber Olverschmutzungen.
Lassen Sie die Schiiler*innen sich an die Schaden
erinnern, die eine Olpest in der Natur anrichten kann (15-
20 Minuten).
Stellen Sie die Herausforderungen bei der Beseitigung
einer Olpest vor und erldutern Sie, welche Methoden
dabei zum Einsatz kommen (10 Minuten).
Anzeige des Videos (10 Minuten)
Erstellen Sie ein Modell einer Olpest und diskutieren Sie
das Konzept eines Modells.
Stellen Sie das Team zusammen und testen Sie
systematisch die vielen verschiedenen Methoden zur
Beseitigung der Olpest im Modell. Die Schiiler*innen
sollten ihre Ergebnisse festhalten. (30-40 min).
Experiment - Reinigung von Olverschmutzungen
Materialien:

Watteballchen

Container

Schwamm, Schnur

Pflanzendl: Menge je nach Behalter

Plastikloffel

Dawn Spulmittel

Plastikbecher: zum  Einfullen von Seife und
Watteballchen

Kakaopulver: zum Mischen mit Ol, damit es aussieht
wie

Rohal

Vogelfedern

Verfahren:

Jede Gruppe muss "OI" von einer simulierten
Olkatastrophe beseitigen, die Federn enthilt, die
Meereslebewesen darstellen. Die Aktivitat kann auf
verschiedene Weise fortgesetzt werden, je nach den
Einschrankungen der Klasse. Es konnte ein Zeitlimit
gesetzt werden, damit die Schiiler*innen die Olpest und

-2-
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die Federn so weit wie moglich beseitigen konnen.
Diskutieren Sie anschlieBend die Herausforderungen, die
sich aus den verschiedenen Methoden und Materialien
ergeben, die zur Beseitigung des Ols verwendet werden.
Da das Ol vom Wasser getrennt ist, kénnen qualitative
Vergleiche beobachtet und gemessen werden, die dann
zur Losung von mathematischen Aufgaben im
Zusammenhang mit dieser Aktivitdt verwendet werden.
Diskutieren Sie die Ergebnisse und entscheiden Sie,
welche Methoden am besten funktioniert haben.
Erldutern Sie, wie die verschiedenen Methoden des
Experiments mit den im wirklichen Leben verwendeten
Methoden zusammenhangen.

5. Bewertung (H5P) (10 min)

6. Entsorgen Sie das ausgelaufene Modell6l und beseitigen
Sie eventuelle Verschmutzungen (5-10 Minuten).

Methoden zur Vermittlung | Vortrag, Diskussion, Brainstorming, Recherche, Gruppenarbeit
der Inhalte (Vorlesung,
Diskussionen, Forschung,
Gruppenarbeit usw.)

Bewertungsmethode H5P

Referenzen (falls erforderlich)
(bitte APA-Stil verwenden)
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1.2 Lerneinheit 2 - Umweltverschmutzung: Schwefeldioxyd zerstort Pflanzen und
Gebaude

1.2.1 Hintergrund

Luftverschmutzung entsteht durch die Anreicherung einer oder mehrerer Chemikalien oder Stoffe in
der Luft in ausreichend hohen Konzentrationen, um Menschen, andere Tiere, Pflanzen oder
Materialien zu schadigen. Luftverschmutzung besteht aus Chemikalien oder Partikeln in der Luft, die
die Gesundheit von Menschen, Tieren und Pflanzen schadigen kdnnen. Sie schadigt auch Gebaude.
Schadstoffe in der Luft treten in vielen Formen auf. Es kann sich um Gase, feste Partikel oder flussige
Tropfchen handeln.

Luftverschmutzung kann sowohl durch menschliche als auch durch natirliche Einwirkungen
entstehen. Zu den natirlichen Ereignissen, die die Luft verschmutzen, gehéren Waldbrande,
Vulkanausbriiche, Winderosion, Pollenflug, Verdunstung organischer Verbindungen und natirliche
Radioaktivitat. Die Verschmutzung durch natirliche Ereignisse ist nicht sehr haufig. Zu den
menschlichen Aktivitaten, die zur Luftverschmutzung fihren, gehdren Emissionen aus Industrie und
Fertigung, die Verbrennung fossiler Brennstoffe sowie Chemikalien aus Haushalt und Landwirtschaft.
Haufige Ursachen fiir Luftverschmutzung sind beispielsweise Emissionen von Industrieanlagen und
Stromversorgern, Kraftfahrzeugabgase, Benzindampfe, chemische Losungsmittel, Straenstaub und
Rauch.

Luftverschmutzung kann viele Gesundheitsprobleme wie Augenbrennen, Krebs, Geburtsfehler,
Hirnschdaden oder sogar den Tod verursachen. Luftverschmutzung kann auch die Umwelt und
Sachwerte wie Lebensmittelkulturen, Bdiume, Seen und Gebdude schadigen.

Schadstoffe sind unerwiinschte Chemikalien oder andere Materialien, die in der Luft in ausreichend
hohen Konzentrationen vorkommen, um die Umwelt und die Gesundheit der Menschen zu
gefdhrden. Emissionen sind Freisetzungen eines Schadstoffs aus einer bestimmten Quelle (z. B. einer
Fabrik) oder einer Gruppe von Quellen (z. B. Fahrzeugen) in die Luft. Bei Prozessen wie der
Verbrennung fossiler Brennstoffe in der Industrie, in Kraftfahrzeugen und Gebduden werden
Schadstoffe freigesetzt, die lokale und regionale Verschmutzungen verursachen.

Saurer Regen sieht genauso aus, fuhlt sich genauso an und schmeckt genauso wie sauberer Regen.
Ein Spaziergang im sauren Regen oder sogar das Schwimmen in einem sauren See ist fir den
Menschen nicht gefédhrlicher als ein Spaziergang oder ein Bad in sauberem Wasser. Allerdings kann
das Einatmen von Luft, die die Schadstoffe enthalt, die sauren Regen verursachen, der menschlichen
Gesundheit schaden. Schwefeldioxid (SO2), Stickoxide (NOx), Feinstaub und Ozon reizen oder
schadigen die Lunge. Diese Auswirkungen treten vor allem bei Menschen auf, deren Lungen bereits
durch Atemwegserkrankungen geschwacht sind, aber auch gesunde Menschen kénnen manchmal
Schmerzen oder Atembeschwerden aufgrund von Luftverschmutzung haben.

SO2 und NOX, die Schadstoffe, die den sauren Regen verursachen, konnen auch die Sicht
beeintrachtigen, d. h. die Sicht in die Ferne einschranken. Diese Schadstoffe bilden kleine Partikel in
der Atmosphare. Diese Partikel verringern die Sicht, indem sie das Licht streuen. Eine verringerte
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Sichtweite macht sich vor allem an Orten wie den Nationalparks bemerkbar, wo die Menschen einige
der schonsten Landschaften des Landes besuchen.

Saurer Regen zerfrisst Stein, Metall, Farbe - fast alle Materialien, die (iber einen langeren Zeitraum
dem Wetter ausgesetzt sind. Von Menschenhand geschaffene Materialien verfallen allmahlich, auch
wenn sie unverschmutztem Regen ausgesetzt sind, aber saurer Regen beschleunigt diesen Prozess.
Saurer Regen kann Metalle rosten lassen und dazu flihren, dass Marmorstatuen, die vor langer Zeit
gemeillelt wurden, ihre Merkmale verlieren. Dies geschieht, weil Marmor aus einer Verbindung
namens Kalziumkarbonat besteht, die durch Sduren aufgeldst werden kann. Kalziumkarbonat findet
sich auch in Kalkstein. Viele Gebdude und Denkmaler bestehen aus Marmor und Kalkstein und
werden durch sauren Regen beschddigt. Die Beseitigung von Schaden durch sauren Regen an
Gebduden und Denkmaélern kann Milliarden von Euro kosten.

1.2.2 Inhalt

LearnSTEM

Modul 2 Umweltverschmutzung: Schwefeldioxyd zerstort Pflanzen und Gebaude

Ziel dieses Moduls ist es, den Schiler*innen durch eine Vielzahl

Ziel des Moduls/der
. . / von Aktivitdten die Umweltprobleme zu verdeutlichen, die
Lerneinheit e .
Schwefeldioxid als eine Form der Umweltverschmutzung
verursacht, die hauptsachlich durch die Verbrennung fossiler
Brennstoffe verursacht wird.
Dauer 90 - 120 min
. Nach erfolgreichem Abschluss dieses Moduls/der Lerneinheit
Lernziele

(LU) sind die Schiiler*innen in der Lage:

1. Einige der wichtigsten Ursachen, Auswirkungen und
Quellen der Luftverschmutzung zu nennen.

2. Die Auswirkungen von Schwefeldioxid auf die
Vegetation zu erklaren.

3. Die Auswirkungen von Schwefeldioxid auf Wasser zu
erklaren.

4. Die Auswirkungen von Schwefeldioxid auf vom
Menschen geschaffene Objekte zu erklaren.

5. Die Auswirkungen von Schwefeldioxid auf den
Menschen zu erklaren.

6. Was getan werden kann, um das
Schwefeldioxidproblem zu l6sen, zu beschreiben.

Erforderliche
Ressourcen/Materialien e didaktisches Video (WP2-P2-LearnSTEM-Learning
resource-Pollution_Sulfur Dioxide Destroys Plants and

(Arbeitsblatt, Diagramme, -
Handouts, didaktisches Video, Buildings_EN.mp4),
Ausziige aus e PPT (WP2-P2-LearnSTEM-Learning resource-

Blichern/Handbiichern, Mind

Pollution_Sulfur Dioxide Destroys Plants and
Maps usw.)

Buildings_EN.pptx),
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e zusatzliche Ressourcen (WP2-P2-LearnSTEM_text_Sulfur
Dioxide Destroys Plants and Buildings-ADDITIONAL
RESOURCHES_EN.docx),

e Bewertung (H5P) (WP2-P2-LearnSTEM_text_Sulfur
Dioxide Destroys Plants and Buildings-H5P_EN.docx),

e Experiment (ahnlich dem oben vorgestellten Video)

Verfahren

Anleitungsschritte, die die Schiler*innen befolgen missen:

1. Vortrag und Diskussion: Was sind Luftschadstoffe?
Quellen der Luftverschmutzung. Wie wirken sich
Luftschadstoffe auf uns aus? Schwefelsdure entsteht,
wenn Wasserdampf mit Schwefeloxiden interagiert, die
als Nebenprodukt bei der Kohleverbrennung, aus
Vulkangasen usw. entstehen. Saurer Regen verandert
den pH-Wert von Gewadssern. (20 Minuten)

2. Anzeige des Videos (10 Minuten)

3. Experiment 1 Saurer Regen auf Gebduden. (20-25 min)
Zweck
Demonstration der Auswirkungen von saurem Regen
auf Statuen und Gebaude.

Zielsetzung

Die Schiler*innen lernen, dass saurer Regen ein
Problem der Luftverschmutzung ist.
Materialien

Kreide

Klare Tassen, Glaser oder Dosen

Essig

Optional: Lange Nagel
Verfahren

Erklaren Sie, dass Sauren chemisch mit Kalkstein
reagieren.

Erklaren Sie, dass Essig eine Saure und Kreide ein
Kalkstein ist, oder geben Sie lhren Schiiler*innen pH-
Papier und lassen Sie sie beurteilen, ob Essig eine Saure
oder eine Base ist.

Geben Sie jeder Gruppe ein Stiick Kreide, und Sie
konnen ihnen einen langen Nagel geben, mit dem sie
ein Muster auf die Seite der Kreide ritzen kénnen, bspw.
verschnorkelte Linien oder die |Initialen der
Schiiler*innen. Das macht ihre Kreide einzigartig und
reprasentiert ihre Statue.

Geben Sie Essig in die Glaser/Tassen/Kriige der
Gruppen und bitten Sie sie, ihre Statue unter genauer
Beobachtung hineinfallen zu lassen.

Fragen Sie die Schiler*innen nach ihren
Beobachtungen.

Fragen Sie die Schiler*innen, was passieren wiirde,
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wenn sie sauren Regen statt Essig verwendet hatten. Sie
konnen sie an dieser Stelle daran erinnern, dass Essig
saurer ist als saurer Regen.

Experiment 2: Saurer Regen und Pflanzen (20-25 min)
Zweck

Demonstration der Auswirkungen von saurem Regen
auf Pflanzen

Zielsetzung

Die Schiler*innen lernen, dass saurer Regen ein
Problem der Luftverschmutzung ist.

Materialien

Etiketten

Pflanzen

Wasserflaschen oder Sprihflaschen

Messbecher/Zylinder

Stifte

PH-Papier

Essig

Wasser
Verfahren

Erklaren Sie den Schiler*innen, dass sie ein
Experiment {ber Sduren, Basen und Pflanzen
durchfiihren werden. Was glauben sie, wird passieren,
wenn  wir  Pflanzen  mit  FlUssigkeiten  mit
unterschiedlichen pH-Werten  gieBen?  Welche
Veranderungen erwarten sie zu sehen? Wie lange,
glauben sie, brauchen die Pflanzen, um sich zu
verandern?

Teilen Sie die Schiler*innen in Gruppen ein.

Geben Sie jeder Gruppe eine Pflanze und eine
Wasserflasche/Spruhflasche.

Geben Sie jeder Gruppe ihr Rezept fir ihre Fllssigkeit
(siehe unten).

Rezept fur Flussigkeiten

Gruppe 1: Wasser

Gruppe 2: 5 Teile Wasser, 1 Teil Essig

Gruppe 3: 2 Teile Wasser, 1 Teil Essig

Bitten Sie die Gruppen, ihre Wasserflaschen und
Pflanzen mit ihrer Gruppennummer zu beschriften oder
lassen Sie sie einen Gruppennamen erfinden.

Bitten Sie die Gruppen, die Verantwortung fir die
tagliche Bewasserung ihrer Pflanze zu Gbernehmen und
zu notieren, ob sie in den nachsten zwei Wochen eine
Veranderung der Farbe, des Blattwerks und der
Gesundheit feststellen.

Flhren Sie am Ende der zwei Wochen eine Diskussion
Uber die Unterschiede, die sie bei den Pflanzen, die sie
gepflegt haben, beobachtet haben.

Fragen Sie die Schiiler*innen, ob sie Uber sauren
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Regen besorgt sein sollten? Warum? Wie konnen wir
versuchen, ihn zu verhindern? (Erinnern Sie sich an die
Quellen: Fabriken, Automobile und
Versorgungsunternehmen). Die Antworten sollten sich
darauf  beziehen, weniger Auto zu fahren
(Fahrgemeinschaften, Bus, Fahrrad und zu FuR gehen),
Energie zu sparen (Lichter ausschalten, Klimaanlagen
herunterdrehen) und weniger Dinge zu kaufen (die 3 Rs:
reduzieren, wiederverwenden, recyceln).

Wen interessiert das? Warum brauchen wir Losungen
fir die Umweltverschmutzung?

4, Bewertung (H5P) (10 min)
5. Eventuelle  Verschmutzungen  aufrdumen  (5-10
Minuten).

Methoden zur Vermittlung von
Inhalten (Vorlesung,
Diskussionen, Forschung,
Gruppenarbeit usw.)

Vortrag, Diskussion, Brainstorming, Recherche, Gruppenarbeit

Bewertungsmethode

H5P

Referenzen (falls erforderlich)
(bitte APA-Stil verwenden)
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1.3 Lerneinheit 3 - Umweltverschmutzung: Saurer Regen pH-Wert

1.3.1 Hintergrund

Ein Stoff, der weder sauer noch basisch ist, ist neutral. Die pH-Skala misst den sauren oder basischen
Grad einer Substanz. Die pH-Skala reicht von 0 bis 14. Ein pH-Wert von 7 ist neutral, wahrend ein pH-
Wert von weniger als 7 sauer und ein pH-Wert von mehr als 7 basisch ist. Reines Wasser ist neutral.
Wenn jedoch Chemikalien mit Wasser gemischt werden, kann die Mischung entweder sauer oder
basisch werden.

Saurer Regen ist Regen, der sdurehaltiger ist als er sein sollte. Saurer Regen ist ein kompliziertes
Problem, das die Boden- und Wasserchemie sowie die Lebenszyklen von Pflanzen und Tieren an Land
und im Wasser beeinflusst.

Wasser bewegt sich im Wasserkreislauf durch die Luft, Flisse, Seen, Ozeane und alle lebenden
Pflanzen und Tiere. Wenn sich Wassertropfchen bilden und auf die Erde fallen, nehmen sie Partikel
wie Staub und Chemikalien auf, die in der Luft schweben. Selbst saubere, unverschmutzte Luft
enthalt Partikel wie Staub oder Pollen. Saubere Luft enthalt auch natiirlich vorkommende Gase wie
Kohlendioxid (CO2). Durch die Wechselwirkung zwischen den Wassertrépfchen und dem CO2 in der
Atmosphare hat Regen einen pH-Wert von 5,6, wodurch selbst sauberer Regen leicht sauer ist. Wenn
der Regen jedoch Schadstoffe enthalt, insbesondere SO2 und NOX, kann das Regenwasser sehr sauer
werden.

Saurer Regen und die durch ihn verursachte Luftverschmutzung kénnen Okosysteme schwer
schadigen.

Jedes Okosystem ist eng miteinander verbunden, und die darin lebenden Organismen sind stark
voneinander abhingig. Okosysteme haben zum Beispiel Nahrungsnetze, in denen die Arten
voneinander abhangig sind. Wenn ein Tier betroffen ist, sind es mehrere andere auch. Auf diese
Weise kann saurer Regen ganze Okosysteme beeintrichtigen. Saurer Regen schiadigt vielleicht nur
einige wenige Organismen in einem Okosystem, aber alles andere ist indirekt betroffen. AuBerdem
kann es Jahre oder sogar Jahrzehnte dauern, bis die Schaden, die der saure Regen verursacht,
behoben sind.

1.3.2 Inhalt

LearnSTEM

Modul 3: Umweltverschmutzung: Saurer Regen pH-Wert

Ziel des Moduls/der Ziel dieses Moduls |st es, zu erfahren, warum es wichtig ist, den
. sauren Regen zu bekdampfen

Lerneinheit

Dauer 90 - 120 min
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Lernziele

Nach erfolgreichem Abschluss dieses Moduls/der Lerneinheit (LU)
sind die Schiler*innen in der Lage:
1. Zu beschreiben, was saurer Regen und der pH-Wert sind.
2. Das Konzept des chemischen Gleichgewichts (pH-Wert) zu
verstehen, um zu klaren, was "Saure" im Zusammenhang
mit "saurem Regen" ist und bedeutet.
3. Die natirlichen und vom Menschen verursachten
Beitrage zur Bildung von saurem Regen zu ermitteln.
4. Das Verstandnis der pH-Skala nachzuweisen.
5. Die Auswirkungen des sauren Regens auf die Umwelt und
die menschliche Gesundheit zu ermitteln.
6. Moglichkeiten zur Verringerung des vom Menschen
verursachten Beitrags zur Bildung von saurem Regen zu
untersuchen.

Erforderliche
Ressourcen/Materialien

(Arbeitsblatt, Diagramme,
Handouts, didaktisches Video,
Auszlge aus
Bichern/Handbiichern, Mind
Maps usw.)

e didaktisches Video (WP2-P2-LearnSTEM-Learning
resource-Pollution_Acid Rain pH_EN.mp4),

® PPT(WP2-P2-LearnSTEM-Learning resource-
Pollution_Acid Rain pH_EN.pptx),

e zusatzliche Ressourcen (WP2-P2-LearnSTEM_text_Acid
Rain pH-ADDITIONAL RESOURCHES_EN.docx),

e Bewertung (H5P) (WP2-P2-LearnSTEM_text_Acid Rain pH-
H5P_DE.docx),

e Experiment (dhnlich dem oben vorgestellten Video)

Verfahren

Anleitungsschritte, die die Schiler*innen befolgen missen:

1. Prasentation und Diskussion darliber, was saurer Regen
ist. Welche Gase verursachen sauren Regen? Welche Art
von Verschmutzung verursacht sauren Regen? Was ist der
pH-Wert? In welcher Form kann saurer Regen auftreten
(nass, trocken)? (15-20 min).

2. Nennen Sie einige menschliche Aktivitdaten, die Schaden
verursachen (10 Minuten).

3. Anzeige des Videos (10 Minuten)

4. Erstellen Sie ein Experiment (dhnlich dem gezeigten
Video), um die Auswirkungen des sauren Regens auf das
Meer, die Tierwelt, die Walder, den Boden, die
Vegetation, Gebdude, Denkmaéler und Menschen zu
demonstrieren. (20-30 min)

EXPERIMENT

Materialien

Essig

Wasser

2 mittelgroRe Eierschalenstiicke
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2 kleine griine Blatter

zwei Biroklammern

zwei Behalter mit Deckeln

Verfahren

Treffen Sie vor der Aktivitat Vorhersagen. Wenn Essig
Saure enthalt, wie werden sich dann einige Gegenstande,
die in Essig gelegt werden, verandern? Wenn diese
Gegenstande in Wasser gelegt wiirden, wiirden sie sich
dann genauso verandern wie in Essig?

1. GielRe Essig in ein GefaR. Lege ein Stilick Eierschale, ein
Blatt und eine Bliroklammer in den Behalter. Setze den
Deckel auf den Behalter.

2. GieRe Wasser in den anderen Behalter. Lege eine
Eierschale, ein Blatt und eine Biroklammer in diesen
Behalter. Setze den Deckel auf den Behilter.

3. Die beiden verschlossenen Behalter tiber Nacht stehen
lassen.

4. Nimm die Deckel der Behalter ab. Beobachte alle
Veranderungen, die in den beiden Behaltern
stattgefunden haben. Notiere deine Beobachtungen.
Ergebnisse

In dem Behalter mit Wasser werden die Gegenstdnde
keine merklichen Veranderungen aufweisen. In dem
Behalter mit Essig wird die Eierschale weich, das Blatt hat
braune Flecken und die Biroklammer zeigt keine
merkliche Verdanderung. Diese Aktivitat zeigt, dass
saurehaltige Losungen schadlich sein kdnnen.
Erweiterungen

Messen Sie die Sdure in mehreren LOsungen mit
preiswerten pH-Papieren.

Vorschlage fur zu prifende Lésungen sind:

Zitronensaft (pH-Wert von 2,0)

Essig (2.2)

Apfelsaft (3,0)

Tomatensaft (4.2)

Milch (6.2)

reines Wasser (7,0)

Vergleichen Sie die pH-Werte der Lésung mit saurem
Regen (unter 5,6) und normalem Regen (lber 5,6).
Erklaren Sie, dass einige Lebensmittel, die wir essen,
gesunde Saduren wie Zitronensdure enthalten, die nicht
schadlich sind. Es gibt jedoch starkere Sauren, die in
Fabriken und Industrien entstehen und schadlich sind.
Diskutieren Sie die Ergebnisse und stellen Sie einen Bezug
zu den Problemen her, mit denen wir im wirklichen Leben
konfrontiert sind: Bodenerosion, Verschlechterung der
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Lebensbedingungen im Meer, Verschlechterung des
Zustands der Wande, Aussterben von Waldern und Arten,
Verschlechterung der Lebensbedingungen der Menschen.
(15-20 Minuten).

6. Bewertung (H5P) (10 min)

7. Aufrdumen (5 Minuten).

Methoden zur Vermittlung
von Inhalten (Vorlesung,
Diskussionen, Forschung,
Gruppenarbeit usw.)

Vortrag, Diskussion, Brainstorming, Recherche, Gruppenarbeit

Bewertungsmethode

H5P

Referenzen (falls erforderlich)
(bitte APA-Stil verwenden)
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1.4 Lerneinheit 4 - Umweltverschmutzung: Dingemittel, saurer Regen und
Algenwachstum

1.4.1 Hintergrund

Die Auswirkungen des sauren Regens zeigen sich am deutlichsten in Gewdssern wie Bachen, Seen
und Stimpfen. Saurer Regen flieBt in Bache, Seen und Siimpfe, nachdem er auf Walder, Felder,
Gebaude und StralRen gefallen ist. Saurer Regen fallt auch direkt auf aquatische Lebensraume.

Die meisten Seen und Bache haben einen pH-Wert zwischen 6 und 8, da die Pufferkapazitat des
Bodens normalerweise leicht sauren, sauberen Regen neutralisiert. Seen und Bache werden sauer
(der pH-Wert sinkt), wenn das Regenwasser selbst so sauer ist, dass der umgebende Boden den
Regen nicht ausreichend puffern kann, um ihn zu neutralisieren. Aus diesem Grund sind einige Seen
in Gegenden, in denen der Boden nicht viel Pufferkapazitat hat, auch ohne sauren Regen von Natur
aus sauer.

Wenn Seen und Fliisse immer saurer werden, nimmt die Zahl und Art der Fische und anderer
Wasserpflanzen und -tiere ab, die in diesen Gewdssern leben. Einige Pflanzen- und Tierarten kénnen
saures Wasser tolerieren. Andere hingegen sind sdaureempfindlich und wandern ab oder sterben,
wenn der pH-Wert sinkt.

Die meisten Handelsdiinger enthalten hohe Mengen an Stickstoff, Phosphor und Kalium, da das
Pflanzenwachstum in der Regel durch diese Nahrstoffe begrenzt wird. Wenn der Diinger in ein
natlirliches Gewasser gespllt wird, verursacht er ein schnelles Wachstum von Mikroalgen
(Phytoplankton) und Makroalgen. Diese (iberschiissigen Algen verursachen viele Probleme.

1.4.2 Inhalt

LearnSTEM

Modul 4: Verschmutzung: Diingemittel, saurer Regen und Algenwachstum

Ziel dieses Moduls ist es, ein Bewusstsein flir den sauren Regen

Ziel des Moduls/der
/ und seine Auswirkungen auf die Natur zu schaffen. Die

Lerneinheit
Schiiler*innen werden auch in der Lage sein, etwas uber
Eutrophierung und schadliches Algenwachstum und die Folgen fir
die Umwelt zu lernen.
Dauer 90 - 120 min
. Nach erfolgreichem Abschluss dieses Moduls/der Lerneinheit (LU)
Lernziele

sind die Schiler*innen in der Lage:

1. Sich der schadlichen Auswirkungen des sauren Regens
und der Art und Weise, wie der Mensch die Umwelt
beeinflusst, bewusst zu sein.

2. Entwicklung von Fahigkeiten zum kritischen Denken
durch Analyse der Ursachen und Auswirkungen des
sauren Regens.

3. Ein Verstandnis fiir die globalen Auswirkungen des sauren

-13-



@, LearnSTEM
g =Nl . Co-funded by
ia ., O} Innovatives Modell zum Erlernen von MINT the European Union

in Sekundarschulen

Regens und die Bedeutung des Umweltschutzes zu
entwickeln.

4. Das Problem der schadlichen Algenbliite zu verstehen.

5. Den Prozess der Eutrophierung und die Faktoren, die ihn
verstarken oder abschwachen konnen, zu erklaren.

6. Ein groBeres Umweltbewusstsein zu entwickeln und zu
handeln.

Erforderliche
Ressourcen/Materialien

(Arbeitsblatt, Diagramme,
Handouts, didaktisches Video,
Auszlge aus
Bichern/Handbiichern, Mind
Maps usw.)

e didaktisches Video (WP2-P2-LearnSTEM-Learning
resource_Fertilizer, Acid rain and algae growth_EN.mp4),

® PPT (WP2-P2-LearnSTEM-Learning resource-Pollution_
Fertilizer, Acid rain and algae growth_EN.pptx),

® zusatzliche Ressourcen (WP2-P2-LearnSTEM_text_
Fertilizer, Acid rain and algae growth_ADDITIONAL
RESOURCHES_EN.docx),

e Bewertung (H5P) (WP2-P2-LearnSTEM_text_Fertilizer,
Acid rain and algae growth-H5P_EN.docx),

e Experiment (dhnlich dem oben vorgestellten Video)

Verfahren

Anleitungsschritte, die die Schiller*innen befolgen missen:
1. Prasentation und Diskussion (15-20 min).
2. Fihren Sie in die Problematik der Eutrophierung und
des schadlichen Algenwachstums und die Folgen fir die
Umwelt ein. (10 min)
3. Anzeige des Videos (10 Minuten)
4. EXPERIMENT (30-40 min)
Materialien:
Zwei-Liter-Plastikflaschen mit abgeschnittenem Deckel
oder GlasgefalRe, Geschirrspllmittel auf Phosphatbasis,
Essig, Dunger, destilliertes Wasser, Leitungswasser,
Seewasser.
Verfahren:

Bereiten Sie die Flaschen vor: Fillen Sie eine Flasche
mit destilliertem Wasser, eine Flasche mit Leitungswasser
und einige Flaschen mit Seewasser.

Fligen Sie einigen mit Seewasser gefillten Flaschen
Phosphate hinzu, indem Sie das phosphathaltige
Geschirrspulmittel hinzufiigen. Flige anderen Flaschen
Essig und Dlinger hinzu. Flge unterschiedliche Mengen
hinzu. Beschriften Sie die Flaschen deutlich, und mischen
Sie sie gut durch. Lassen Sie eine Flasche mit Seewasser
als Kontrolle stehen.

Stellen Sie die Flaschen zusammen an einen warmen
Ort, der viel Sonnenlicht erhalt.

Beobachtungen: Ernennen Sie einen oder zwei
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Schiiler*innen, die die Beobachtungen fiir jeden Tag in
die Beobachtungstabelle eintragen. Die Schiler*innen
sollten alle subjektiven Beobachtungen, die sie an den
Flaschen machen, aufzeichnen. Zu den Dingen, auf die
man achten sollte, gehoren: Gesamterscheinung,
Tribung, Farbe, Sedimente und Geruch.

Halten Sie den Wasserstand von Tag zu Tag konstant,
indem Sie so viel Wasser nachfiillen, dass der
Verdunstungsverlust ausgeglichen wird. Sofern Ihr
Wasser nicht stark gechlort ist, reicht Leitungswasser aus.
Diskussion in der Klasse: Setzen Sie sich nach zwei
Wochen mit der Klasse zusammen und diskutieren Sie die
Ergebnisse. Welche Beziehung bestand zwischen den
Nahrstoffen und dem Algenwachstum? Wie haben sich
die Algen auf die Wasserqualitat ausgewirkt? Was ware
die beste Methode, um das Algenwachstum in Seen und
Meeren zu verhindern? Sprechen Sie auch das Thema der
Verschmutzung durch nicht punktuelle Quellen an. Wie
kann sie verhindert werden?

Optionen:

Die Lehrkrafte konnten die Schiler*innen die
Algenkonzentration = messen lassen, indem sie
mikroskopische Praparate anfertigen und dann die Anzahl
der Algen in einem mikroskopischen Feld zdhlen. Diese
Daten konnen dann aufgezeichnet und in einem
Diagramm dargestellt werden.

Eine Flasche kann genauso vorbereitet werden wie eine
der anderen, aber dann in einen dunklen Bereich gestellt
werden, um den Effekt des fehlenden Sonnenlichts auf
das Algenwachstum zu erzeugen.

5. Diskutieren Sie die Ergebnisse und stellen Sie einen
Bezug zu den Problemen her, mit denen wir im wirklichen
Leben konfrontiert sind: Bodenerosion, Verschlechterung
der Lebensbedingungen im Meer, Verschlechterung des
Zustands der Wande, Aussterben von Waldern und Arten,
Verschlechterung der Lebensbedingungen der Menschen.
(15-20 Minuten).

6. Bewertung (H5P) (10 min)

7. Raumt eventuelle Unordnung auf (5 Minuten).

Methoden zur Vermittlung | Vortrag, Diskussion, Brainstorming, Recherche, Gruppenarbeit
von Inhalten (Vorlesung,
Diskussionen, Forschung,
Gruppenarbeit usw.)

Bewertungsmethode H5P

Referenzen (falls erforderlich)
(bitte APA-Stil verwenden)
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1 Risorse didattiche

1.1 Modulo 1- Inquinamento: La petroliera sversa petrolio

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.

1.1.2 Contenuto

Modello pedagogico LearnSTEM

Modulo 1: Inquinamento: La petroliera sversa petrolio

L'obiettivo di questo modulo é studiare gli effetti ambientali delle
fuoriuscite di petrolio e creare una consapevolezza sulla pulizia
delle fuoriuscite di petrolio e sulla sua importanza fondamentale.

Obiettivo del modulo/unita
di apprendimento

Durata 90 - 120 min

Una volta completato con successo questo modulo/unita di
apprendimento (LU), i discenti saranno in grado di:
1 Comprendere gli effetti ambientali delle fuoriuscite di

petrolio.

2 Comprendere i diversi metodi di pulizia delle fuoriuscite di
petrolio.

3 lavorare in gruppo per identificare i metodi migliori per
ripulire un modello di fuoriuscita di petrolio.

4 Migliorare le  proprie capacita  comunicative
partecipando alle discussioni in classe e presentando i

Obiettivi di apprendimento

propri risultati.

e video didattico (WP2-P2-LearnSTEM-Risorsa didattica-
Inquinamento_La petroliera sversa petrolio_IT.mp4),

(fogli di lavoro, grafici, e PPT (WP2-P2-LearnSTEM-Risorse didattiche-

dispense, video didattici, Inquinamento_La petroliera sversa petrolio_IT.pptx),

estratti  da ) libri/manuali, ® risorse aggiuntive (WP2-P2-LearnSTEM_text_The Tanker

mappe mentali, ecc.) spills 0il-ADDITIONAL RESOURCHES_ EN.docx),

® (WP2-P2-LearnSTEM_text_The Tanker spills oil-
H5P_EN.docx),

® esperimento (simile al video presentato sopra)

Risorse e materiali necessari

Fasi di istruzione che i discenti devono seguire:
1. Presentazione e discussione delle fuoriuscite di petrolio.
Chiedete agli studenti di ricordare i danni che una
fuoriuscita di petrolio puo provocare all'ambiente

Procedura

1-
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naturale (15-20 minuti).
2. Introdurre le sfide della bonifica di una fuoriuscita di
petrolio e i metodi utilizzati (10 min).
3. Visualizzazione del video (10 min)
4. Creare un modello di fuoriuscita di petrolio e discutere il
concetto di modello.
Riunire la squadra e testare sistematicamente i diversi
metodi per ripulire il modello di fuoriuscita di petrolio. Gli
studenti devono registrare le loro scoperte. (30-40 min).
Esperimento - Pulizia delle fuoriuscite di petrolio
Materiali:
Palline di cotone
Contenitore
Spugna, spago
Olio vegetale: la quantita dipende dal contenitore
Cucchiai di plastica
Sapone per piatti Dawn
Bicchieri di plastica: per mettere sapone e batuffoli di
cotone.
Cacao in polvere: da mescolare con I'olio per ottenere
I'aspetto di
petrolio greggio
Piume di uccelli

Procedura:
Ogni gruppo dovra ripulire il "petrolio" da una fuoriuscita
di petrolio simulata che include piume per rappresentare
la vita marina. L'attivita puo riprendere in diversi modi, a
seconda dei vincoli della classe. Si potrebbe stabilire un
limite di tempo per consentire ai partecipanti di ripulire il
piu possibile la fuoriuscita di petrolio e le piume. Quindi
discutere le sfide affrontate con i diversi metodi e
materiali utilizzati per cercare di eliminare I'olio.
Poiché I'olio e separato dall'acqua, € possibile osservare e
misurare i confronti qualitativi e utilizzarli per completare
i problemi matematici relativi a questa attivita. Discutere i
risultati e decidere quali metodi hanno funzionato meglio.
Spiegate in che modo i diversi metodi dell'esperimento si
riferiscono ai metodi utilizzati nella vita reale.

5. Valutazione (H5P) (10 min)

6. Eliminare le fuoriuscite di olio del modello e ripulire
eventuali pasticci (5-10 min).

Metodi di erogazione dei
contenuti (lezioni, discussioni, | lezione, discussione, brainstorming, ricerca, lavoro di gruppo
ricerche, lavori di gruppo,
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Metodo di valutazione H5P

Riferimenti (se necessari)
(utilizzare lo stile APA)

1.2 Unita didattica 2- Inquinamento: Il biossido di zolfo distrugge piante ed edifici

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.

1.2.2 Contenuto

Modello pedagogico LearnSTEM

Modulo 2 Inquinamento: Il biossido di zolfo distrugge piante ed edifici

L'obiettivo di questo modulo & quello di aiutare gli studenti a
comprendere i problemi ambientali creati dal biossido di zolfo
come forma di inquinamento derivante principalmente dalla
combustione di combustibili fossili.

Obiettivo del modulo/unita di
apprendimento

Durata 90 - 120 min

Una volta completato con successo questo modulo/unita di
apprendimento (LU), i discenti saranno in grado di:
1. Identificare alcune delle principali cause, effetti e fonti
dell'inquinamento atmosferico.
2. Spiegare gli effetti del biossido di zolfo sulla vegetazione
Spiegare gli effetti del biossido di zolfo sull'acqua
4. Spiegare gli effetti del biossido di zolfo sugli oggetti
costruiti dall'uomo.
5. Spiegare gli effetti del biossido di zolfo sull'uomo
6. Descrivere cosa si puo fare per risolvere il problema del
biossido di zolfo.

Obiettivi di apprendimento

&

Risorse e materiali necessari . . . . . .
e video didattico (WP2-P2-LearnSTEM-Risorsa didattica-

(fogli di  lavoro,  grafici, Inquinamento_|l biossido di zolfo distrugge le piante e
dispense,  video  didattici, gli edifici_IT.mp4),

estrattli.da libri/manuali, mappe ® PPT (WP2-P2-LearnSTEM-Risorse didattiche-
mentali, ecc.) Inquinamento_Il biossido di zolfo distrugge impianti ed
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edifici_EN.pptx),

® risorse aggiuntive (WP2-P2-LearnSTEM_text_Sulfur
Dioxide Destroys Plants and Buildings-ADDITIONAL
RESOURCHES_EN.docx),

® (WP2-P2-LearnSTEM_text_Sulfur Dioxide Destroys
Plants and Buildings-H5P_EN.docx),

e esperimento (simile al video presentato sopra)

Le fasi di istruzione che i discenti devono seguire:
1. Presentazione e discussione: Cosa sono gli inquinanti
atmosferici? Fonti di inquinamento atmosferico. In che

Procedura

modo gli inquinanti atmosferici ci influenzano? L'acido
solforico si forma quando il vapore acqueo interagisce
con gli ossidi di zolfo, come sottoprodotto della
combustione del carbone, dai gas dei vulcani, ecc. Le
piogge acide modificano il pH dei sistemi acquatici. (20
min)

2. Visualizzazione del video (10 min)

3. Esperimento 1 Pioggia acida sugli edifici. (20-25 min)
Scopo
Per dimostrare |'effetto delle piogge acide su statue ed
edifici.
Obiettivo

Gli studenti impareranno che le piogge acide sono un
problema di inquinamento atmosferico.
| materiali

Gesso

Tazze, bicchieri o barattoli trasparenti

Aceto

Opzionale: Unghie lunghe
Procedura

Spiegare che gli acidi reagiscono chimicamente con il
calcare.

Spiegate che l'aceto & un acido e che il gesso e
calcare, oppure date agli studenti la carta del pH e fateli
valutare se I'aceto & un acido o una base.

Date a ogni gruppo un pezzo di gesso e potete
scegliere di dare loro un chiodo lungo per graffiare un
disegno sul lato del gesso. lo di solito scelgo linee a
ghirigori o le iniziali degli studenti. Questo rendera il
loro gesso unico e rappresentera la loro statua.

Aggiungete |'aceto nel bicchiere/tazza/barattolo dei
gruppi e chiedete loro di far cadere la loro statua,
osservando attentamente.

Chiedete agli studenti di raccontare le loro
osservazioni.

Chiedete agli studenti cosa sarebbe successo se
avessero usato la pioggia acida invece dell'aceto. A
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questo punto si puo ricordare che l'aceto e piu acido
della pioggia acida.

Esperimento 2 Piogge acide e piante (20-25 min)

Scopo

Dimostrare |'effetto delle piogge acide sulle piante
Obiettivo

Gli studenti impareranno che le piogge acide sono un
problema di inquinamento atmosferico.

| materiali

Etichette

Piante

Bottiglie d'acqua o bottiglie spray

Bicchiere/cilindro di misurazione

Penne

Carta PH

Aceto

Acqua
Procedura

Spiegate agli studenti che faranno un esperimento su
acidi, basi e piante. Cosa pensano che succedera se
innaffiamo le piante con liquidi di pH diverso? Quali
cambiamenti si aspettano di vedere? Quanto tempo
pensano che le piante impiegheranno per cambiare?

Dividete gli studenti in gruppi.

Consegnate a ogni gruppo una pianta e una bottiglia
d'acqua/spray.

Consegnate a ogni gruppo la ricetta del liquido (vedi
sotto).

Ricetta per i liquidi

Gruppo 1: acqua

Gruppo 2: 5 parti di acqua, 1 parte di aceto

Gruppo 3: 2 parti di acqua, 1 parte di aceto

Chiedete ai gruppi di etichettare la bottiglia d'acqua e
la pianta con il numero del gruppo o di creare un nome
per il gruppo.

Chiedete ai gruppi di assumersi la responsabilita di
annaffiare la propria pianta ogni giorno e di prendere
nota di eventuali cambiamenti di colore, fogliame e
salute nelle due settimane successive.

Alla fine delle due settimane, discutete delle
differenze osservate nelle piante di cui si sono presi
cura.

Chiedete agli studenti se devono preoccuparsi delle
piogge acide. Perché? Come possiamo cercare di
prevenirle? (Ricordate le fonti: fabbriche, automobili e
servizi pubblici). Le risposte devono riguardare la
riduzione della guida (car pooling, autobus, bicicletta e
passeggiate), il risparmio energetico (spegnere le luci,
abbassare I'aria condizionata) e I'acquisto di meno cose
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A chi interessa? Perché abbiamo bisogno di soluzioni
per l'inquinamento?
4, Valutazione (H5P) (10 min)
5. Pulire eventuali pasticci (5-10 min)
Metodi di erogazione dei

contenuti (lezioni, discussioni,
ricerche, lavori di gruppo, ecc.)

lezione, discussione, brainstorming, ricerca, lavoro di gruppo

Metodo di valutazione

H5P

Riferimenti (se necessari)
(utilizzare lo stile APA)

1.3 Unita didattica 3- Inquinamento: Pioggia acida pH

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.

1.3.2 Contenuto

Modello pedagogico LearnSTEM

Modulo 3: Inquinamento: Piogge acide pH

Obiettivo del modulo/unita
di apprendimento

combattere le piogge acide.

L'obiettivo di questo modulo € di sapere perché e importante

Durata

90-120 min

Obiettivi di apprendimento

apprendimento (LU), i discenti saranno in grado di:

delle "piogge acide".

formazione delle piogge acide.

3. determinare i contributi naturali e antropici

Una volta completato con successo questo modulo/unita di

1. per descrivere cosa sono le piogge acide e il pH.
2. comprendere il concetto di equilibrio chimico (pH) per
chiarire cosa sia e cosa significhi "acido" nel contesto

4. dimostrare la comprensione della scala del pH.

alla
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5. determinare gli effetti delle piogge acide sull'ambiente e
sulla salute umana.

6. esplorare le opzioni per ridurre il contributo dell'uomo
alla formazione delle piogge acide.

Risorse e materiali necessari

(fogli di lavoro, tabelle,
dispense, video didattici,
estratti  da libri/manuali,
mappe mentali, ecc.)

e video didattico (WP2-P2-LearnSTEM-Risorsa didattica-
Inquinamento_Pioggia acida pH_IT.mp4),

® PPT(WP2-P2-LearnSTEM-Risorse didattiche-
Inquinamento_Pioggia acida pH_IT.pptx),

® risorse aggiuntive (WP2-P2-LearnSTEM_text_Acid Rain
pH-ADDITIONAL RESOURCHES_EN.docx),

e valutazione (H5P) (WP2-P2-LearnSTEM_text_Acid Rain
pH-H5P_EN.docx),

® esperimento (simile al video presentato sopra)

Procedura

Le fasi di istruzione che i discenti devono seguire:

1. Presentazione e discussione su cosa sono le piogge acide?
Quali gas causano le piogge acide? Quale tipo di
inquinamento causa le piogge acide? Che cos'e il pH? In
quale forma possono manifestarsi le piogge acide (umide,
secche). (15-20 min).

2. Citare alcune attivita umane che causano danni (10 min).

3. Visualizzazione del video (10 min)

4. Creare un esperimento (simile al video mostrato) per
dimostrare l'impatto delle piogge acide sull'ambiente
marino, sulla fauna, sulle foreste, sul suolo, sulla
vegetazione, sugli edifici, sui monumenti e sull'uomo. (20-
30 min)

ESPERIMENTO

| materiali

aceto

acqua

2 pezzi di guscio d'uovo di media grandezza

2 piccole foglie verdi

due graffette

due contenitori con coperchio

Procedura

Prima dell'attivita, fate delle previsioni. Se I'aceto
contiene acido, come cambieranno alcuni oggetti messi
nell'aceto? Se questi oggetti venissero messi in acqua,
cambierebbero come nell'aceto?

1. Versate l'aceto in un contenitore. Mettete nel
contenitore un pezzo di guscio d'uovo, una foglia e una
graffetta. Mettete il coperchio sul contenitore.

2. Versate dell'acqua nell'altro contenitore. Mettete in
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questo contenitore un guscio d'uovo, una foglia e una
graffetta. Mettete il coperchio sul contenitore.

3. Lasciare riposare i due contenitori sigillati per una
notte.

4. Rimuovere i coperchi dei contenitori. Osservate i
cambiamenti avvenuti nei due contenitori. Scrivere le
osservazioni.

Risultati

Nel contenitore dell'acqua, gli oggetti non mostreranno
cambiamenti evidenti. Nel contenitore dell'aceto, il guscio
d'uovo sara morbido, la foglia avra delle macchie marroni
e la graffetta non mostrera cambiamenti evidenti. Questa
attivita indica che le soluzioni acide possono essere
dannose.

Estensioni

Misurare |'acido in diverse soluzioni utilizzando carte per
il pH poco costose.

| suggerimenti per le soluzioni da testare sono:

succo di limone (pH 2,0)

aceto (2.2)

succo di mela (3.0)

succo di pomodoro (4.2)

latte (6,2)

acqua pura (7.0)

Confrontate i valori di pH delle soluzioni con pioggia acida
(inferiore a 5,6) e pioggia normale (superiore a 5,6).
Spiegate che alcuni alimenti che mangiamo hanno acidi
sani, come l'acido citrico, che non e dannoso. Esistono
invece acidi piu forti, prodotti da fabbriche e industrie,
che sono dannosi.

5. Discutete i risultati e metteteli in relazione con i problemi
che dobbiamo affrontare nella vita reale, come |'erosione
del suolo, il degrado della vita marina, il degrado delle
pareti, I'estinzione delle foreste e delle specie, il degrado
della vita umana. (15-20 min).

6. Valutazione (H5P) (10 min)

7. Pulire eventuali pasticci (5 min).

Metodi di erogazione dei
contenuti (lezioni, discussioni,
ricerche, lavori di gruppo,
ecc.)

lezione, discussione, brainstorming, ricerca, lavoro di gruppo

Metodo di valutazione

H5P

Riferimenti (se necessari)
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1.4 Unita didattica 4 - Inquinamento: Fertilizzanti, piogge acide e crescita delle alghe

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.

1.4.2 Contenuto

Modello pedagogico LearnSTEM

Modulo 4: Inquinamento: Fertilizzanti, piogge acide e crescita delle alghe

L'obiettivo di questo modulo e creare consapevolezza sulle piogge
acide e sui loro effetti sul mondo naturale. | tirocinanti potranno
inoltre conoscere |'eutrofizzazione e la crescita di alghe nocive e
le conseguenze sull'ambiente.

Durata 90 - 120 min

Obiettivo del modulo/unita
di apprendimento

Una volta completato con successo questo modulo/unita di
apprendimento (LU), i discenti saranno in grado di:
1. essere consapevoli degli effetti negativi delle piogge acide

Obiettivi di apprendimento

e dei modi in cui l'uomo influisce sull'ambiente.

2. sviluppare le capacita di pensiero critico analizzando le
cause e gli effetti delle piogge acide.

3. comprendere l'impatto globale delle piogge acide e
I'importanza della conservazione dell'ambiente.

4. comprendere il problema delle fioriture algali dannose

5. spiegare il processo di eutrofizzazione e quali fattori
possono amplificarlo o mitigarlo.

6. diventare pil consapevoli dell'ambiente per agire.

Risorse e materiali necessari
e video didattico (WP2-P2-LearnSTEM-Risorsa

didattica_Fertilizzante, piogge acide e crescita delle
alghe_IT.mp4),

® PPT(WP2-P2-LearnSTEM-Risorse didattiche-
Inquinamento_Fertilizzanti, piogge acide e crescita delle
alghe_EN.pptx),

® risorse aggiuntive (WP2-P2-LearnSTEM_text_ Fertilizer,
Acid rain and algae growth_ADDITIONAL
RESOURCHES_EN.docx),

(fogli di lavoro, grafici,
dispense, video didattici,
estratti  da  libri/manuali,
mappe mentali, ecc.)
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e (H5P) (WP2-P2-LearnSTEM_text_Fertilizer, Acid rain and
algae growth-H5P_EN.docx),
e esperimento (simile al video presentato sopra)

Fasi di istruzione che i discenti devono seguire:
1. Presentazione e discussione di (15-20 min).
2. Introdurre il tema dell'eutrofizzazione e della crescita di
alghe nocive e le conseguenze sull'ambiente. (10 min)
3. Visualizzazione del video (10 min)
4. ESPERIMENTO (30-40 min)
Materiali:
bottiglie di plastica da due litri con il tappo tagliato o
barattoli di vetro, detersivo per lavastoviglie a base di
fosfati, aceto, fertilizzante, acqua distillata, acqua di
rubinetto, acqua di lago.
Procedura:

Preparare le bottiglie: Riempire una bottiglia con acqua
distillata, una bottiglia con acqua di rubinetto e alcune
bottiglie con acqua di lago.

Aggiungete i fosfati ad alcune bottiglie riempite con
I'acqua del lago, aggiungendo il detersivo per lavastoviglie
ad alto contenuto di fosfati. Aggiungete aceto e
fertilizzante ad altre bottiglie. Aggiungete quantita
diverse. Etichettare chiaramente le bottiglie e mescolare
bene. Lasciate una bottiglia di acqua di lago come
controllo.

Posizionate le bottiglie insieme in un luogo caldo che

riceva molta luce solare.
Osservazioni: Nominare uno-due studenti per registrare
le osservazioni di ogni giorno sulla Tabella delle
osservazioni. Gli studenti devono annotare tutte le
osservazioni soggettive che hanno sui palloni. Tra gli
elementi da osservare: aspetto generale, torbidita,
colore, sedimenti e odore.

Mantenete il livello dell'acqua costante di giorno in
giorno, aggiungendo una quantita d'acqua sufficiente a
sostituire la perdita per evaporazione. A meno che
I'acqua non sia fortemente clorata, I'acqua del rubinetto e
sufficiente.
Discussione in classe: Al termine delle due settimane,
riunite la classe e discutete i risultati. Qual & stata la
relazione tra i nutrienti e la crescita delle alghe? Cosa
hanno fatto le alghe alla qualita dell'acqua? Quale
sarebbe il modo migliore per evitare che le alghe
crescano nei laghi e nei mari? Assicuratevi di sollevare il
tema dell'inquinamento da fonti non puntuali. Come si
puo prevenire?
Opzioni:

Gli insegnanti potrebbero scegliere di far misurare agli

Procedura

-10-
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allievi le concentrazioni di alghe preparando vetrini
microscopici e contando il numero di alghe trovate in un
campo microscopico. | dati possono essere registrati e
riportati su un grafico.

Una bottiglia puo essere preparata in modo identico a
una delle altre, ma poi collocata in un'area buia per
produrre I'effetto dell'assenza di luce solare sulla crescita
delle alghe.

5. Discutete i risultati e metteteli in relazione con i
problemi che dobbiamo affrontare nella vita reale, come
I'erosione del suolo, il degrado della vita marina, il
degrado delle pareti, l'estinzione delle foreste e delle
specie, il degrado della vita umana. (15-20 min).

6. Valutazione (H5P) (10 min)

7. Pulire eventuali disordini (5 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)
(utilizzare lo stile APA)

-11-
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1. Learning Resources
1.1 Learning Unit — Design A Solar Panel
1.1.1 Background
Having a basic level of Arduino Uno control board programming knowledge before this

course would be beneficial for students to create more effective designs.

A short video is shown to students to draw their attention to the importance of solar energy,
a renewable energy source. After attracting the students' attention, conceptual information is given
about what solar energy is and how solar panels work. Students are then asked what can be done to
get more efficiency from solar panels. Students are asked to put forward different ideas on this

subject. Then, students are shown examples of different solar panel designs used around the world.

By touching on the way solar panels work, it is shown how the angle of sunlight falling affects
the electricity obtained from the solar panel using a flashlight, voltmeter and solar panel. It is
mentioned that the angle of the sun's rays falling on the earth may change and this may affect the
energy obtained from solar panels. Students are asked to think about what can be done to ensure
the continuity of the sun's rays perpendicular to the solar panel. Students are asked to explain their
ideas to other students. They are asked to discuss among themselves. After the students' opinions
are collected, a sample study that has been done previously on this subject is shown and how they

can benefit from different materials.

For this; the use of the 3D design program Tinkercad and how to get a print from a 3D printer
are shown. It is then shown how the resulting parts and other electronic parts are connected. An
example program is shown on how to control electronic parts with Arduino Uno. Finally, the

prepared work is tested and its success is evaluated with the students.



1.1.2 Content

Innovative Model of learning STEM
in secondary schools

LearnSTEM Pedagogical Model

Module 1: Design a Solar Panel

Co-funded by
the European Union

Aim of the module/ learning
unit

The purpose of this module is to emphasize the importance of
utilizing solar energy, which is a renewable energy source.

Duration

40’ x 8

Learning Objectives

e Students will be able to know what solar energy is.

e Students will be able to explain how solar panels work.

e Students will be able to discover different solar panel
designs.

e Students will be able to know what can be done to get
more efficiency from solar panels.

e Students will be able to design a solar panel to make
better use of solar energy.

Resources&Materials
Required

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

e For Design: (3D design program and 3D printer) or
(plywood, cardboard and silicon gun)

e For Electronics: Servo motor, light sensor, jumper cable,
resistor, voltmeter, Arduino uno, soldering iron

Procedure

instructional steps:

1. Capture students' attention to the topic.

2. Provide information about solar energy.

3. Show examples of solar panel designs.

4. Demonstrate the use of Tinkercad and how to obtain output
from a 3D printer.

5. Show how electronic components are connected.

6. Evaluate the success of the prepared work through testing with
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students.

7. Feedback.

Group work

Explanation

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

Practice demonstration
Discussion
Brainstorming

Assessment Method

H5P Exam

References

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/j.rser.2012.07.009

Dal, A. R. (2021). Gunes 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 Learning Unit — Multiplication of Yeasts as Bioorganisms

1.2.1 Background

Yeast; oval in shape, colorless and smooth, converts carbohydrates to alcohol during
fermentation, reproduces through budding, used in baking industry and in the production of
ethanol, e.g. Saccharomyces cerevisiae (Baker’s yeast). Yeast is a single-celled organism from the
fungi kingdom. There are more than 500 species and thousands of variants of yeast. Yeast can
be found in the soil, in sugary liquids (fruit and flowers), and on the surface of plants and
animals. Yeast has several applications in biotechnology and plays a significant part in producing
bread and alcoholic beverages.

In food manufacture, yeast is used to cause fermentation and leavening. The fungi feed
on sugars, producing alcohol (ethanol) and carbon dioxide; in beer and wine manufacture the
former is the desired product, in baking it is the latter.

In yeast, budding usually occurs during the abundant supply of nutrition. In this process
of reproduction, a small bud arises as an outgrowth of the parent body. Later the nucleus of the
parent yeast is separated into two parts and one of the nuclei shifts into the bud. The newly
created bud.

Factors affecting yeast proliferation are:

° Temperature

° pH

° 02 Exchange

° Carbon source and concentration
° Nutrient media combination

° Mixing speed etc...

The behavior of the dough during fermentation can be presented as sigmoidal curves
using different mathematical models. Bread making is fundamentally a temperature dependent
two step progression, consisting of fermentation, in which CO2 production linked with yeast
activity is manifested in porous dough structure with the development of dough volume during

baking where yeast activity is ended and the bread structure is finalized.


https://byjus.com/biology/reproduction/
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1.2.1 Content

Innovative Model of learning STEM
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LearnSTEM Pedagogical Model

Module 2: Multiplication of Yeasts as Bioorganisms

Co-funded by
the European Union

Aim of the module/ learning
unit

The purpose of this module is to demonstrate how yeast
proliferates under favorable conditions.

Duration

40'x 4

Learning Objectives

Students will be able to explain that yeasts multiply under
suitable conditions and show them through experiments.

Resources&Materials
Required

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

e For Experiment 1:Yeasts, hot water, warm water, cold
water, sugar, spon, graduated cylinder.

e For Experiment 2:Yeasts, warm water, sugar, spon,
graduated cylinder.

e PowerPoint presentations

Procedure

e |In order to do this activity, students must know
microscopic creatures in advance and be able to give
examples. These topics are repeated and the activity
begins.

e The materials required for Experiment 1 are prepared in
advance and brought to the classroom and placed in a
place where every student can see. Students are divided
into random groups of 3-4 people. Using these materials,
they are asked to create a mechanism in which we can
compare the proliferation of yeasts in hot, cold and warm
environments. The mechanisms made by the groups are
compared with other groups (Figure 1). Students are
asked in which environment yeast can grow best and the
answers are discussed.

e In the next lesson, the materials required for
Experimental 2 are brought to the classroom. Students
are divided into random groups of 3-4 people. Students
are asked to create a mechanism in which we can
compare the growth of yeasts in sugary and sugar-free
environments.

e Students are then asked what other conditions are
required for yeasts to multiply.

e Presentations and videos prepared on the subject are

- 6-
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shown to students.

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

Teamwork

Research

Practical demonstration
Discussions

Explanation
Brainstorming
Problematisation
Practical experiment

Assessment Method

H5P Quiz

References

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/

1.3 Learning Unit 3 Leaves Transport and Evaporate Water

1.3.1. Background

The leaf is the energy factory of the plant, and clearly it is indispensable for its survival.
Photosynthesis converts light energy to sugar, which in turn is transported to the photosynthetically
inactive parts of the plant, such as the roots (Katifori, 2018).

-7-
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Leaves are generally the major plant interface for gas exchange, and they are distally located to the
main source of water, that is, the soil. As a result, they are the most dehydrated plant organ and
ultimately control transpiration rates. The network of veins in the leaf carries water from the stems
to the leaves. Glucose produced is also sent to the other parts of the plant from the leaves through
the veins.

The stomata (tiny holes underneath the leaf) allow air in and out of the leaf. Stomata are usually at
the bottom surface of the leaf.

The stomata close in the night to retain gases and moisture in the leaf cells and opens during the day
for gaseous exchange to continue.

The osmotic push of water molecules from the soil into the roots causes an upwards pressure, which
is known as root pressure. Because of this pressure, the water absorbed from the soil is pushed
upwards through the xylem tissue of the stem. The xylem is the vascular tissue responsible for
transporting water and dissolved minerals from the roots up to the stem and leaves of the plant. The
water is transported the rest of the way by transpiration, which provides most of the force needed
for water transport in plants.

Like all living organism, plants also require an excretory system to discharge excess water from their
body. This process of elimination of excess water from the plant body is known as transpiration. It is
generally the evaporation of water from the surface of the leaves.

§ )
o
%
,
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1.3.2. Content
LearnSTEM Pedagogical Model

Module 3 : Leaves Transport and Evaporate Water

Innovative Model of learning STEM "
. o-funded by
in secondary schools the European Union

unit

Aim of the module/ learning

The purpose of this module is to enable students to learn how
leaves transport and evaporate water.

Duration

40x 4 dakika

Learning Objectives

e Students will be able to explain the phenomenon of
transporting water to the leaves and demonstrates it
through experiments.

e Students will be able to explain the evaporation of water
from the surface of the plant's leaves and demonstrates it
with experiments.

Resources&Materials
Required (worksheet,charts,
handouts, didactic video,
excerpt from books/manuals,
mind maps, etc.)

Experiment 1: Water, food coloring, flowers or leaves
Experiment 2: Aluminium foil, glass jar and flower
PowerPoint presentations

Procedure

e In order to implement this activity, students must know
the basic parts and functions of plants and be able to give
examples. These topics are repeated and then the activity
begins.

e The materials required for Experiment 1 are prepared in
advance and brought to the classroom and put in a place
where each student can see them. Students are divided
into random groups of 3-4. Using these materials, they

- 8-



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

Assessment Method

References

Innovative Model of learning STEM

in secondary schools -

are asked to create a mechanism where we can observe
how plants transport water. The mechanisms designed by
groups are compared with each other (Figure 1). Students
are asked and discussed how plants and leaves transport
water. The veins in the leaves and their functions are
explained.

Students are told that it will be observed how plants
evaporate water in the next lesson. They are asked to
think about what can be done about this issue.

In the next lesson, the materials required for
Experimental 2 are prepared in advance and brought to
the classroom. The materials of students who bring
different materials are also evaluated.

Students are divided into random groups of 3-4 people.
Students are asked to prepare a mechanism to observe
how leaves evaporate water. The mechanisms prepared
by the groups are compared. Students are asked how
leaves evaporate water. The structure of stomata is
explained and how water evaporates from the surface of
the leaves is explained.

Presentations and videos prepared on the subject are

shown to students.

Teamwork

Research

Practical demonstration
Discussions

Explanation
Brainstorming
Problematisation
Practical experiment
H5P Quiz

Continuous evaluation by observation

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
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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/

https://www.science-sparks.com/changing-colour-flowers-with-
transpiration/

https://www.stem.org.uk/rx34bv
https://eschooltoday.com/learn/transpiration/
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1.4 Learning Unit 4- Growth of Plants and Salinity

1.4.1 Background
Factors affecting plant growth are; light, water, carbon dioxide, air, temperature, the

availability of essential nutrients, the ph of the soil, and the space to grow. Water is one of the primary
elements required by plants. When you think of gardening, you generally think of water, soil and
sunlight. Plants can suffer when any of these are compromised. The importance of water to your
plants goes beyond merely keeping them alive. Water is also a necessary element to help plants
thrive. Water is what allows for the uptake of vital nutrients from the soil. It is also water that helps
to carry sugar and other elements that may be required by flowers or fruit.

Soluble salts can be easily taken up by plants. Depending on the type and amount of salt
compounds entering the plant, they become harmful to the plant when they exceed a certain
concentration. They have a poisonous effect on the plant by disrupting nutrition and metabolism. In
addition, as the salt concentration in the soil increases, it becomes difficult for the plant to absorb
water from the soil, the structure of the soil deteriorates and plant development slows down or even
stops. Various undesirable effects appear because of high salt concentration. lon imbalance is one of
the major consequences. A high concentration of Na and Cl ions, as an example, can lead to
biochemical processes which can prove to be fatal for the plants. Sodium and chloride toxicity not
only induce nutritional disorders but also cause physiological drought by lowering the osmotic
potential of the soil solutions.

Salinity caused by NaCl is one of the most common abiotic stress affecting plant physiology.
Salt stress causes several plants disorders (nutrient ion imbalance, decrease in stomatal conductance,

low photosynthetic activity, etc.) morphological alteration (reduction in leaves number, plant size,

-10-
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roots length and fruit production), and secondary metabolites changes (signal molecules, hormones

and oxidative compounds). Therefore, the use of saline water for plant cultivation requires the

identification specie-specific thresholds at which crops show sensitivity to salinity.

1.4.2 Content

LearnSTEM Pedagogical Model

Module 4: Growth of Plants and Salinity

Aim of the module/ learning

unit

The aim of this module is to enable students to explain the
salinity levels in soil affecting plant growth.

Duration

40'x 8

Learning Objectives

Students will be able to explain the importance of soil salinity for
the growth of plants and demonstrates it through experiments.

Required
Resources&Materials
(worksheet,charts, handouts,
didactic video, excerpt from
books/manuals, mind maps,
etc.)

For Experiment 1:Pot, soil, lentils, water

For Experiment 2:Lentils seedling, salt, water

For Experiment 3:Lentils seedling, fertilized, water
PowerPoint presentations

Procedure

In order to do this activity, students must know the
conditions necessary for the growth of plants and be able
to give examples. These topics are repeated and the
activity starts.

The materials required for Experiment 1 are prepared in
advance and brought to the classroom. Students are
divided into random groups of 3-4 people. Using the
materials, students are asked to plant lentil seeds in 4
pots under the same conditions and grow them by
watering them equally. After about 5 weeks the plants
are observed and compared. At this stage, the plant
seedlings are expected to be the same height.

In the next lesson, water with different salinity levels is
prepared for Experiment 2. Groups observe their
seedlings for 7 days by watering them in equal amounts.
Plants of the groups are compared. Students are asked
which plant grows better and whether the amount of
growth of the plant changes as the salinity of the
irrigation water increases, and the answers are discussed.

In the 3rd phase of the experiment, excessive fertilization
is applied to the soil of one of two equally grown plants

-11-
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Content Delivery Methods
(lecture,discussions,
research, group work, etc.)

Assessment Method

References

Innovative Model of learning STEM

in secondary schools -

and observed for 7 days. The effect of excessive
fertilization on plant growth is discussed.

e Tables are created and graphs are drawn to compare
plant growth.

e Presentations and videos prepared on the subject are
shown to students.

Teamwork

Research

Practical demonstration
Discussions

Explanation
Brainstorming
Problematisation
Practical experiment

5HP Quiz
Assessment based on practical achievements and results
Continuous assessment through observation

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/].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. Nopot pabnong
1.1 Exmaideutikn Evotnta — 2XeS1a0UOC NALOKOU TTIAVEA

1.1.1 lotoplko
H katoyn evog BaokoU eMUMESOU YWWOEWV TIPOYPAPUATIONOU Ttivaka gAéyxou Arduino Uno
TPV amd auto To padnua Ba Atav wEALUN yla Toug Habntég wote va SnULoupyrioouv Tilo

QIMOTEAECUATIKA OXESLAL.

‘Eva ouvtopo Bivteo mapouotldleTal 0Toug KaBONTEG yla VoL ETILOTHOEL TNV TIPOCOXN TOUG OTh
onpaota Tng NALAKNG EVEPYELAG, MLOG OVAVEWOLNG TINYNG EVEPYELAG. AdoU tpaBréouv tnv mpoooxn
Twv padntwv, Sivovtal evwoloAoylkéG TANPodOopleg yla To TL €lval N NALOKN €VEPYELA KAl TWG
Aettoupyolv ta NALOKA TAVeEA. TN OUVEXELA OL HOONTEC €pWTWVTOL TL UMOPEL va yilvel ya va
emutevBel peyadltepn anodoon amo ta NAlakd maveA. Znteltal anod toug pabntég va umofaiouy
SLaPOPETIKEC LOEEC yla OUTO TO BEpA. TN CUVEXELA, TapouoLalovTal OToUuG HabnTég mapadslypata

Sladopetikwv oxeblwv NALOKWV TIAVEA TIOU XPNOLUOTIOLOUVTAL G OAO TOV KOGLO.

Ayyilovtag Tov Tpomo Asttoupyiag Twv NALAKWY CUAAEKTWY, GALVETAL TWG N YWwVia TTWONG
ToU NALOKOU ¢wTOG emnpedlel TNV NAEKTPLKA EVEPYELA TOU AdpBAVETOL amd TO NALOKO TAVEA
Xpnolpomnolwvtag ¢pako, BoATOUETpO Kot NALAKO Tavel. Avadépetal OTL N ywvia TwV aKTWVWV Tou
NALOU TIOU TTEPTOUV OTN YN UMOopPEel v aANGEEL KoL AUTO va EMNPEACEL TNV EVEPYELA TIOU AapBaveTal
amnd to NALoka mavel. O pabntég kalouvtal va okedtoUv TL UMopel va yivel yla va Sltachallotel n
CUVEXELA TWV OKTWVWV ToU NALOU KABETA oto nAlako mavel. Ol pabntég kahouvtal va eEnyHoouV TLg
16€e¢ Toug 0 GAAOUG paBNnTéG. Kalouvtal va culntioouv Petatl toug. Adol cuykevipwBouv ol
anoY el Twv pabntwyv, mopouolaletal eva Selypa HeAETNG TIOU £XEL Yivel oTo mapeABov yla autod To

B€pa KoL WS umopouV va emwdeAnBouv armd SLodpopeTka UALKA.

Mo auTo, TaPOUGCLALETAL N XPrioN TOU poypappatog tplodldotatng oxedlaong Tinkercad kot
0 TPOmo¢ APNG HLag EKTUMWONG ATIO VAV TPLOSLACTATO EKTUTIWTH. TN CUVEXELO TIOPOUCLATETAL
TIW¢ cuvdEovTal Ta EAPTLOTA TTOU TTPOKUTITOUV Kot Ao NAeKTPpOVIKA pépn. Mapouotaletal Eva
TIAPASELY L0l TIPOYPAUOTOG OXETIKA [LE TOV TPOTO EAEYXOU NAEKTPOVLKWY €€apTNUATWY He To Arduino
Uno. TEAOG, N TIPOETOLUACKEVN epyacio SokLUAleTal Kal n emttuyio Ttne afloAoyeital pe Toug

poontég.



1.1.2 Meplexopevo

MaO@ere STEM

Kaivotépo povtéAo pdbnong STEM
o€ OoxoAgia deuTePORABUIOG EKTTRIdEUONG

Noudaywytko poviélo LearnSTEM

Evotnta 1: Ixedidote £va NALAKO TTAVEA

gvotntag/tng
HaONoLaKAG EVOTNTOG

ITOX0G TNG

OLVOLVEWGLWN TINYN EVEPYELAG.

ZKOMOG OUTAG TNG EVOTNTOG Elvol va TOVIOEL T ohnpacia tng
aflomoinong tNG NALOKAG EVEPYELAC,

n omoia eivar pa

AlapKkela

40'x 8

ZtoxoL pabnong

Ot pabntég Ba eival oe B€on va yvwpilouv TL €lval n
NALOKN EVEPYELA.

OL pobntég Ba eival oe B€on va efnynoouv Twg
AettoupyoUV Ta NALOKA TTAVEA.

OL paBbntéc Ba eivat oe Béon va avakaAUpouv
Sladpopetikad oxESLA NALOKWY TIAVEA.

Ot paBntécg Ba sival oe B€on va yvwpllouv Tl Unopel va
YivelL yla va amoktrioouv peyaAltepn amodoon amd Ta
NALOKA TTAVEA.

Ot paBntécg Ba sival os B€on va oxedlaoouv éva nALaKo
MAVEA ylo va KAvVoUv KaAUTEpn XPNOoN TNG NALOKAG
EVEPYELAG.

AmaitouvTol Topot Kot UALKA

(dUANO gpyoolag,
ypadnuoarta, duAAabLa,
S160KTLKO Bivteo, andonacuo
amd BBAia/eyxelpibia, xdpteg
HUOAOU K.ATL)

Ma 2xedloon: (mpoypopua oxediaong 3D Kal EKTUTIWTAC
3D) N (kovtpa MAAKE, XaPTOVL KAl TILOTOAL OLALKOVNG)

Mna HAektpovikd: ZepPokivntipog, olobntripag ¢wrtog,
KoAwdlo  BpaxukukAwTtnpa,

ovtiotaon, PBoAtouetpo,

Arduino uno, koA\nTpL

Awadikaoia

EKTTALOEVUTIKA Brpata:

1. TpaBnéte TNV mpoooxn Twv podntwv oto BEua.
2. Awote TANPodOpPLES yLa TNV NALAKK EVEPYELQ.

Co-funded by
the European Union
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3. Asitte mopadeiypata oxediwv NALOKWY TTAVEA.

4. Aei&te T Xprion Tou Tinkercad kat tov Tpomo Andng e€66ou
oo €vav TPLoSLACTOTO EKTUTIWTH.

5. Asifte MWG cUVSEOVTAL TOL NAEKTPOVLKA EEQPTH LOTAL.

6. ASLOAOYNOTE TNV EMLTUXLA TNG TIPOETOLUACHEVNG EpyaTLag
HEOW SOKLUWV LE HaBNTEG.

7. Avatpododotnon.

M£0odoL napadoong
TEPLEXOMEVOU(SLAAEEN,
oulNTAOELG, €peuva, OLadLKN
epyooia K.Am.)

Opadikr SouAeld
E€Avnon

E€aoknon enideléng
Zulntnon
KOTALYLOUOG LOEWV

Mé£Bobog AELoAdynong

E¢taon H5P

BiBALoypadikéG avadopeg

Almadhhachi, M., Seres, |., & Farkas, I. (2022). Inuaocia nAtakwv
Sévipwv: Alapopdwon, Asttoupyla, TUTIOL KAl EUMOPEUOTOMOLNON
texvoloyliag. Energy Reports, 8, 6729-6743.

Bakirci, K. (2012). l'evika povtéAa yla BEATLOTES YwVieg kKAlong nAtakwv
ouMektwv: MeAétn nepintwong Toupkiag. Renewable and Sustainable
Energy Reviews, 16 (2012), 6149-
6159.http://dx.doi.org/10.1016/].rser.2012.07.009

Dal, AR (2021). Gunes 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, WG (2016). BE€Atioteg ywvieg kAiong kat altpouBiou ya
otaBepol¢ nAtakoUg cUAEKTEC ot NoOTLa AdpLkr Ue xprion SeSopévwy
UETPNONG. AVAVEWGLUEG TNYEG EVEPYELAG, 96, 603-
612.http://dx.doi.org/10.1016/j.renene.2016.05.003

Melhem, R., & Shaker, Y. (2023). BéAtiotn ywvia KAlong Kat nAtakn
aKtwoBoAia ¢pwToBoATAIKWY LOVASWY yLa XWPEG Tou cUPBouAiou
ouvepyaoiog tou KoAmou. International Journal of Energy Research,
2023.https://doi.org/10.1155/2023/8381696

Tang, R. & Wu, T. (2004). BéAtioteg ywvieg kKAiong yla nAtakoug
GUM\EKTEG IOV XpnoLpomnolouvtal otnv Kiva. Epapuocpévn evépyela,
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-

the European Union



http://dx.doi.org/10.1016/j.rser.2012.07.009
https://doi.org/10.35193/bseufbd.878795
http://dx.doi.org/10.1016/j.renene.2016.05.003
https://doi.org/10.1155/2023/8381696
https://doi.org/10.1016/j.apenergy.2004.01.003
https://www.greenprophet.com/2015/11/solar-palm-trees-3d-printed-dubai/
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/solar-photovoltaic-system-design-basics
https://www.energy.gov/eere/solar/concentrating-solar-thermal-power-basics

{ED0N Mdere STEM
N " Kaivotépo povtédo pdnong STEM
’%'ﬁﬁ’.’. & o€ OxoAgia deuTepoPAbuIag ekTTaidEUONG
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 Mabnotakn Evotnta — NoAAamAaolacuog ZULOUUKATWY wG Bloopyaviopuwv

1.2.1 lotopko

Mayld, woeldEG OXNHA, AXPWHO Kol Alo, LETATPETEL TOUCG USATAVOPAKEG OE OLVOTIVEU L
Katd tn LUpwon, avamapayetal HEow eKBAACTNONG, XPNOLLOMOLEITAL OTNV aPTOMOLL KAl oTtnV
napaywyn atbavolng, m.x. Saccharomyces cerevisiae (Mayld Baker). H payld sival €vag
MOVOKUTTAPOG OPYAVIOUOC Ao To BaciAdelo Twv HUKATWY. YIIapXouv neplocdtepa amod 500 €16n
Ko XIALadeg maparayég paylac. H payld pnopet va Bpebel oto €dadog, oe axapouya uypd
(dpouta kat avon) kat otnv emudpdvela putwv Kat wwv. H payld €xel ToAMEG edbapUoOYEG ot
Bloteyvoloyia kat mailel onuavilkd poAo otnv mapaywyr YwpLloU Kal AAKOOAOUXWV TOTWV.

TNV mapackeun Tpodifwy, n payld xpnollomnoleital yla va mpokaAéoel (Uuwon Kal
SLoykworn. OL HUKNTEG TpEdoVTaLl HE oAaKXapa, apdyovtag aAkooAn (aBavoln) kat Stogeidlo
TOU AvBpaka. oTNV TaPaAywYr UNMUPAC KAl KPAaoloU To MPWTOo ival to embuuntd mpoiov, oto
oo sival to Sevtepo.

TN poayld, n ekpAdaotnon sudaviletal ouvnBwg Kata tnv adbovn mapoxn tpodnc. e
autn ™ Sladlkaocia TNG aVAmopaywYNG, €va UIKPO UITOUUIOUKL TIPOKUTITEL WG amoduacn Tou
YOVIKOU OWHATOG. ApyoTepa 0 TIUPHAVAC TNG UNTPLKNAC HayLlag xwplletal os dU0 pépn Kal €vag
amd Toug MUPNVeG petatorniletal otov opOaApo. To veoSnULOUPYNHEVO UITOU UTTOUKL.

Mapdyovteg mou ennpedlouv Tov MoAamAactlacuo t¢ {UUNG sival:
° Oepuokpaoia
° pH
° AvtaMayn 02

° Mnyn Kot cuykévtpwaon avOpaka
° JuvSUAOUOG BPEMTIKWV PECWY
° TaxUTnTO AVAPELENC KATT

H ouumepidopd g OUNG Katd tn Slapkela TG {UUWOoNE UMOPEL VO TTAPOUCLAOTEL WG
OLYHOELSElC KOUMUAEG XpNOLUOTIOLWVTAG SLadOopeTIKA HaBnUATIKA povTEéAA. H tapackeun Tou
Pwpol eival Pacikd pla e€aptwpevn amd tn Oepuokpaocia £€€AEn Vo otadiwv, TOU
amnote)eital and (Vuwon, otnv onola n mopaywyn CO2 mou cuvdéetal pe Th SpacTnPLOTNTA TG
Ounc exdnAwvetal os mopwdn Sopn OUNG He TNV avamtuén tou oykou TG {UUNG KATA TO

oo émou n Spaotnpldtnta Tng LOUNG TEAELWVEL KaL i Sopr) Tou PwpLoy oAoKANpwWVETAL.


https://byjus.com/biology/reproduction/
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Evotnta 2: MoAAQMAQCLOOLOG ZU LOUUKATWY Ww¢ Bloopyaviopuwyv

ItoXog TTNG evotnrag/tng
HaONnoLaKAG EVOTNTOG

O OKOMOG OUTAG TNG €vOTNTOG €lval va Seifel mMwg n poyld
ToAAanAaoLlaeTal KATW Ao EVUVOIKEG GUVONKEG.

Aldpkela

40" x4

JToxoL pabnong

OL pobntéc Ba eival oe Béon va eEnynoouv OtL oL {UUEG
moAAamAaolalovial KOTw omo KAatdAANAEG ouVONKEG Kal vl TLG
Seléouv PEow MEeELpapATWY.

ArtottouvToL TOPOoL Kat UALKAL

(pUANO epyaociag,
vpadnuarta, $uAAddLa,
SL6aKTIKO Bivteo,
(0 b {eJo) | 0TV ano

BBAia/syxepibla,  XGapte(
HUaAOU K.AT.)

e [a o meipapa 1: Mayléc, {eotd vepo, XALapo vepod, kpuo
vepo, {axapn, KOUTAAL, Babuovounuévog KUALVSpOC.

e [a to meipapa 2: Mayld, xALapo vepo, {axapn, KOUTAAL,
BaBuovounuévog KUALVSpOC.

e [oapouocidoelg PowerPoint

Awadikaoio

e [La va KAVOUV auTH TN 6pactnpLlOTNTa, oL LoBNTEG PEMEL
va yvwpllouv €K TWV TPOTEPWV TA HLKPOOKOTILKA
MAQOUOTO KAl va pmopouUv va Slvouv mapadsiypata.
Auta ta B€pata emavalapBavovtal kot n Spactnplotnta
gekLva.

e Ta UAKA ToOU amattovvial ywo to [Meipopa 1
TIPOETOLUATOVTAL €K TWV TIPOTEPWV Kal HeETAdEpPOVTAL
otnVv Taén Kol tomoBeTouvVTaL OE PEPOC OTIOU UMOpPEL va
6el kaBe pabntng. OL pabntég xwplilovtal os tuyaieg
opadeg Twv 3-4 ATOUWV. XPNOLUOTMOLWVIAG aUTA Ta
UALKA, TOUG {nTeital va SnULoupyroouV EvVav PNXAvIoUo
LE TOV Omolo MMopoUUE VA  OUYKPLVOUUE  TOV
moAamAaoloopd Twv uuwv o {eotd, kpua Kot (eotd
neptBaArlovta. Ol pnyaviopol ou Kotaokeualovtal amo
TG OpAdeC ouykpivovtal pe areg opddeg (Etkova 1). Ot
HOONTEG EPWTWVTOL O TIOLO TEPLBAANOV N payLd pmopstl
va avantuxBel kaAUTepa kat culnNTOUVTAL OL OTAVTI OELG.

® JTO €MOPEVO HAONUA, Ta UALKA TIOU amoltoUvTal ylo To
Mepapatikdo 2 petadépovial otnv Tagn. OL padntég
Xwpilovtal os Tuxaieg opddeg Twv 3-4 atOpwy. Znteital

-6-
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Qo TOUG HABNTECG val SNULOUPYNROOUV EVAV UNXAVIOUO LIE
TOV OTOLO UMOPOUE VAL CUYKPLVOUE TNV OVATTTUEN TWV
upwv og tepLBaiiovta e Laxopn Kat xwplg Laxapn.

e JIN OUVEXELD OL MABNTEG EPWTWVIAL TIOLEG AAAEG
ouVONKeg amaltouvtol yla va ToAAamAaclaotolv oL
T{UMOMUKNTEC.

e T[opouoclaoelg katl Bivteo mou etolpalovrtal yla to BEua
npoBAaAAovtal oTouG LabnTec.

OMAAIKH AOYAEIA

‘Epeuva

Mpaktikn emidelén
JulNTAOELG

Eéiynon
KOTOLYLOMOG LOEWV
MpoPAnuatomnoinon
MpakTiko meipapo

KouiC H5P

Ali, A., Shehzad, A., Khan, MR, Shabbir, MA, & Amjid, MR (2012). H
poyLd, Ta i6n kat o podAog thg otn Wuwon Kata tn Sladikaoia
napaokeung Pwpov-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 EnstitUsl. Katdpynon énuooieuong Metamtuylakng Alatptpic.
Pamir, H. 1985. Fermantasyon Mikrobiyolojisi. Ankara Universitesi Ziraat
Fakiltesi Yayinlari, No:936, Ankara.

Walker, GM 1998. Yeast Physiology and Biotechnology. John Wiley &
Sons Ltd., 1-7, Zkwrtia.

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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1.3 Exmaidevtikn Evotnta 3 ®UAa, Metadopa kat EEatuion Nepou

1.3.1. lotopko

To $UAAO €lval TO EVEPYELOKO EPYOOTACLO TOU GUTOU, Kol oadwe Elval amapaitnto ya thv
emuPiwon tou. H dwtoolvBeon petatpemnel TNV GWTELVH EVEPYELA O {AXOpPN, N OTOLA LE TN OELPA TNG
METadEPETAL OTA AVEVEPYA GWTOCUVOETLKA LEPN TOU PuTOU, OTwG oL pileg (Katifori, 2018).

Ta UM eival yevika n kUpLa Stemaodn twv dutwv yla tnv avtarhayn agplwv kot Bplokovtal oe
andéotacn amoé TNV kKUpla TNy vepol, 6nAadn To €6adoc. Q¢ amotéAeopa, elval To TLO
adudatwpévo GUTIKO Gpyavo Kal TEAKA eAEyxouv Toug puBpoug Stamvonc. To diktuo twv PAsBwv
oto GUANAO petadépel vepd amod toug Hioxoug ota ¢UAAa. H mapayopevn yAUKOTn amooTteAAETAL
eniong ota aAAa pHépn Tou ¢uTou amod Ta GUAAA LEow TwV PAEPBWV.

Ta oTopaTA (ULKPOOKOTUKEG TPUTIEG KATW OTtd TO GUAAO) ETUTPEMOUV TOV A€pa HECA KAl £EW Ao TO
dUANo. Ta otopdyLa Bpiokovtal cuvrnBwe oTnV KATW emidaveLla Tou GUAAoOU.

Ta otopata KAeivouv Tn vUXTA Lo va CUYKPOTOUV aépla KOl uypacio ota KUTTapa Twv GUAAWY Kal
avolyouv Katd tn SLAPKELD TNG NUEPAC yla va cuveXLoTel N avtaAlayn agplwv.

H oopwtikr wbnon Twv popiwv Tou vepoU amod to £6adog mpog Ti¢ pileg mpokalel pia mieon mpog ta
TAvw, n omola eival yvwotn wg nieon pilag. AdOyw aUTAG TNG TiEoNC, TO VEPO OV amoppodAtal and
To £6adoc wheital mpo¢ Ta MAVW HECW Tou Lotol EUAWUOTOG Tou oteAéxouc. To VAo eival o
OYYELOKOG LOTOC ToU elval umelBuvog yla tn Hetadopd Tou VEPOU Kol TwV SLOAUUEVWY UETAAWY
and TG pileg péXpL To otéAexog Kal ta GUAAA Tou dutol. To vepd PeTadEPETAL OTNV UTIOAOLTN
Stadpoun péow tNG Slamvong, n omola MapEXeL TO HeYAAUTEPO UEPOG TNG SUVAUNG TIOU aTalTelTal
yla tn petadopd tou vepol ota GuTa.

Onwg 6Aot ot {wvtavol opyaviopoi, Ta GuTA amaltolv emiong &va QIeKKPLTLKO oUOTNUA yla va
amoPAaAAeL to untepPoALkd vepd amod To ocwpa toug. Autrh n Stadikacia anoBoAng tng neplooslag
vepPOU amod To cwpa Tou ¢uTtoU eival yvwotr wg dlarvor). MFevika gival n e€atuion Tou vepol amo thv
emudpaveta twv GUAAWV.

1.3.2. Meplexduevo
Matdaywylkod povteho LearnSTEM

Evotnta 3:MUuAAa Metadopa kat E§atpion Nepou

2TOX0G TNG EVOTNTAG/TNG
HaONOLAKAG EVOTNTOG

O OKOTOC OUTNG TNG evotntag sival va dwoel Tn duvatotnta
OTOUC HaBNTéG va pabouv mwe ta GUANQ peTadEpouv Kol
g€atuilouv to vepo.

Awdpkela

4 x 40Aenta

YToxoL pabnong

e Ol poBntég Ba pmopolv va e€nyrioouV To GALVOLEVO TNG
petadopag vepol ota pUAa Kat va To kotadeifouv peoa
Qo MEelpApATA.

e O poBntég Ba pmopolv va e€nynoouv tnv e€AtLon Tou
vepoU amo Ty emntdpavela Twv LAWY Tou duTtol Kot Vol
To eTudel€ouv e melpapaTa.

Amnautouvtolt mépot Ko UALKA

o MMeipopa 1: Nepd, xpwoTikég Tpodipwy, AouAoldia f
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BBAia/eyxelpidia, XAPTEG
HUAAOU K.AT.)
Awadikaoia
MéBoboL mapadoong
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ouINTAOELG, £pEUVA, OMASLKN
gpyoaoia K.Am.)

Kaivotépo povtéAo pdbnong STEM
o€ OoxoAgia deuTePORABUIOG EKTTRIdEUONG

MaO@ere STEM

dUA
MNelpapa 2: AAoupvoxapto, yudaAivo Balo kat AouAou bt
Mapouaotdoelg PowerPoint

Ma va uhomoloouv autr t SpaoctnELOTNTA, Ol LoONTEG
TPETEL VA YVWPLTouv Ta Baotkd PMEPN KL TLG AELTOUPYILEG
Twv puTWV Kal va pmopolv va Sivouv moapadeiypata.
Auta ta Bépoata emavoAapavovtol Kol HETA EeKVA n
Spactnplotnta.

Ta UAKk@ Tmou amattouvtol ywa To MNeipapa 1
T(POETOLUAZOVTIAL €K TWV TIPOTEPWV KOl HeTOdEpovTaL
oTNV TAEN Kol TOMoBeTOUVTAL O £Va UEPOG OTIOU UTOPEL
va ta 8elL kAdBe pabntng. OL pabntég xwpilovtal o€
Ttuxoieg opadeg twv 3-4. XpnOLUOMOLWVTAG QUTA Ta
UALKQ, Toug InTeital va SnuLoupyrnoouV VOV UNXOQVLOMO
OTIOU UTIOPOUE VO TIOPATNPNOOUME TWG Ta ¢Gutd
peTadEpouv To vePO. OL pnxaviopoli mou oxedialovral
and opadeg ouykpivovtar petafy toug (Ewkdva 1). Ou
HOBNTEG epwTWVTAL KOl oulntolv MwWG Ta GUTA Kol Ta
dUA\a petadépouv To vepd. Emetnyouvtal ol pAEREC ota
dUAAa Kal oL AeLToupyleg TOUG.

A€yetal otoug pabntég otL Ba mapatnpnBel nwg ta duta
e€atuilouv to veEPO OTO EMOUEVO PABNnua. Toug Inteital
va oKePTOUV TL UMOPEL va YIVEL ylat aUTO To BEpaL.

210 EMOMUEVO HABNUO TTPOETOLUATLOVTAL EK TWV TPOTEPWV
TO UAIKA Tou amattovvtol yia to [Melpapa 2 Kot
petadpEpovtal otnv Tafn. AfloAoyolvtal emiong To UALKA
TWV pHadntwv mou pEpvouv SLadopeTIKA UALKA.

OL pobntéc ywpilovtal oe tuyaie¢ opadsg twv 3-4
QTOUWV. ZNTELTAL Amo TOUG PaBNTEC va TIPOETOLUACOUV
£VaV UNXOVIOMO Yla VO TIOPOTNPNoouV wG to GUAA
efatuilouv 1O VEPO. Juykpivovtol oL pnxaviopol mou
napaockevalovtal omod TG opadec. Ol HaONTEG EpwTWVTOL
nwe ta $UANa efatpilouv To vepo. EmeEnyeital n doun
TWV OTOUATWY Kol e€nyeital mwg e€atuiletal To vepd amod
™V enidavelo Twv GpUAAwV.

Mapouotdoeslc kat Blvteo mou etotpdlovral yla to BEpa
npoBaiAovtal 6Toug HadnTeg.

OMAAIKH AOYAEIA

‘Epeuva

MpakTtikn enidelén
JulnTAOoELg
Eéiynon
KOTOLYLOMOG LOEWV
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MéEBobog ASLoAdYNnoNG

BiBAloypadikéc avodopEg

MdaO@ere STEM
Kaivotépo povtéAo pdbnong STEM
o€ OoxoAgia deuTePORABUIOG EKTTRIdEUONG
MpoPAnuatomnoinon
MpakTLko Meipapa
Kouil H5P

ZUVEXNG atloAdynon e mapatnpnon

Boanares, D., Isaias, RRMS, de Sousa, HC, & Kozovits, AR (2018).
ZTpATNYLKEG TPOOANYNG VEPOU amo GUAAA e BAONH TOL OVATOMLKA
Xopoaktnplotika. Plant Biology, 20(5), 848-
856.https://doi.org/10.1111/plb.12832

Guzman-Delgado, P., Mason Earles, J., & Zwieniecki, MA (2018).
Atepelivnon Tou ¢ucLoAoylkol pOAOU TNG amoppOdncnG VEPOU LECW
™G emudavelag twv GUANWY amo tnv aroyn NG KWVNTIKAG
enavudatwong. Plant, cell & meptpaiiov, 41(8), 1886-
1894.https://doi.org/10.1111/pce.13327

Katifori, E. (2018). To &iktuo petadopag evog puAou, 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
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

VTtYAZnVtDMYALVZgW1tZRDffN.jpg

1.4 MaBnolakn Evotnta 4- Growth of Plants and Salinity

1.4.1 lotopiko

Co-funded by
the European Union

O1 mapdyovteg mov emnpedlovy TNV avVATTLEN TV PUTAOV glval MG, vepo, d10&eidlo Tov

avBpaka, aépog, Beppokpacio, dwbecyotta facikmv Opentikdv cuoTatik®v, To ph Tov eddpovg Kat

0 Y®pog ovamtuéng. To vepd eival éva omd To TPOTAPYIKE CTOLXEID TOL ATAITOVVIOL OO TO PUTAL.

Otov oKEPTESTE TNV KNTOVPIKT, CKEPTEGTE YEVIKA TO VEPO, TO £30LPOG KOl TO MG TOL NALoL. Ta uTd

UIOpEL VoL VTTOPEPOVY OTOV KATOL0 0o anTd, £ivot o€ kivovvo. H onuoaoia tou vepou yia ta Gutd oog

unepBaivel to va to kpatdte otn {wr. To vepd sival emiong amapaitnto otolxeio yla va Bondnost ta
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https://kids.britannica.com/kids/article/leaf/433080
https://www.collinsdictionary.com/dictionary/english/leaf
https://www.merriam-webster.com/dictionary/leaf
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duta va sudokiunoouv. To vePO elval AUTO TOU eTUTPENEL TNV MPOoANYN {WTKWV BPEMTIKWY
ouotatikwy amo 1o €dadog. Eival eniong to vepo mou Bonba otn petadopd {axapng Kot GAwv
otolxelwv mou prnopei va amattouvtat ano ta AouAoudia f ta ppouTta.

Ta StaAutd ahata prmopouv eUKoAa va mpooAndBouv amo ta ¢utd. Avaloya pe Tov TUTO Kal
TNV MOCOTNTA TWV EVWOEWV OAATWV TIOU £loépyovTtal oto ¢uTo, yivovtal emiBAapBeic yia to Gutd
otav umepPalvouv plo oplopévn ouykévipwon. Exouv SnAntnpwdn emibpacn oto ¢utd
Slatapaccovtag tn Slatpodr kKol To HUETABOALOUO. EmumAéov, kabBwg auidvetal n ouykEVTpwon
aAatiov oto €dadog, yivetatl SUokoAo yla to GuTo va anoppodnosl vepo amnod to €dadog, n dour Tou
e6adoug embelvwveTal kat n avamtuén twv ¢utwv emPpaduvetal i Kol oTapatd. Alddopeg
avermBuunteg evépyeleg epdavilovral Adyw tng udPnAng cuykévtpwong alatog. H avicoppormia
LOVTWV €lval pLa amo TG onUAVTIKOTEPEG oUVENELEG. Ma uPnAn cuykévtpwon ovtwyv Na kat Cl, yla
MapAdelyla, HMopel va odnynoel oe PBloxnuikeg Olepyaoieg mou upmopel va amodelyBouv
Bavatndopec yla ta putd. H TofikotnTa amd vaTplo Kal YAwpLouya OxL LOVO TTPOKAAEL SLATPOPLKEC
Statapayec aAld mpokalel eniong duotoloyikn Enpooia PeELWVOVTOC TO WOUWTIKO SUVOHULKO TWV
eSadkwv Slalupdtwv.

H aAatotnta mou npokaAeital amnod 1o NaCl eival éva amod ta mo Kowa aLotikd oTpeg Tou
ennpealouv tn ducloloyla Twv dutwv. To OTPEG 0TO OAATL TPOKAAEL APKETEG StatapayxEG ota GuTd
(avicoppormia BpenTIkKWV OVTWY, HEIWON TNG OTOUATIKAG QyWYLLOTNTAC, XAUNAR GwTOCUVOETIKN
Spaoctnplotnta K.AT.), popdoAoyik arhoiwon (peiwon aptBuol GuAwv, péyebog dputol, HAKOG
pl{wv KoL TIapaywyn Kaprmou) Kat Seutepoyevelg LETABOAEG LeETABOALTWY (LOPLO ONUOTOG, OPHUOVEG
Kol OfelOWTIKEG evwoelg). Q¢ ek tolToU, N XPHon aAatoUxou VePoU yla TNV KOAALEPYELD GUTWV
omaLtel Tov MPooSLoplopd Twv eldIKWVY yla KaBe £(6o¢ katwdAiwv ota omoia ot KAALEPYELES

eudavilovv evalobnoia otnv ahatotnto.

1.4.2 NMepLexopuevo
Matdaywylkod povteho LearnSTEM

Evotnta 4: Avamtuén Gutwv Kat alatotnta

2TOX0G TNG EVOTNTAG/TNG

: , O oTOX0G QUTAG TNG €voTnTOC £ival va dwosl T duvatdtnta
pabnolakig evotntag

OTOoUG MoBOnTég va efnyfoouv ta enmineda alatoTNTOG OTO
£6adog mov ennPeAOUV TV AVATTTUEN TWV GUTWV.

AlapkeLa 40'x 8
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JTo)oL pabnong

Arnauteital

Nopot & YAka

(pUANO epyaoiag,
vpadnuata, dulddadia,
S18aKTIKO Bivteo,
OIOOTIOCLLOL ATLO
BBAia/eyxelpidia, xapteg
HUaAOU K.AT.)

Awadikaoia

Kaivotépo povtéAo pdbnong STEM
o€ OoxoAgia deuTePORABUIOG EKTTRIdEUONG

MdOete STEM -

OL pabntég Ba eival oe Béon va efénynoouv tn onuacia tng

aAatoTnTag Tou €6AdOoUG yLa TV aVATUEN TV GUTWV KoL va Thv

KaTaSEl&OUV HEOW TIELPAUATWV.

Ma to neipapa 1: NAaotpa, xwua, pakég, vepo

MNa to neipapa 2: Gakég, aldtt, vepo

MNa to Nelpapa 3: Zmopdduto dpakng, Almacua, vepod
Mapouatdoelg PowerPoint

Ma va KAvouv auTh TN 8paotneLOTNTA, Ol LaONTEC TIPETEL
va yvwpillouv TG amapaitnteg ouvlnkeg yia TNV
avamtuén Twv ¢GUTWV Kal vo Mmopouv va  Sivouv
napadelypata. Autd ta Bpata emavaAappavovtal Kot n
Spactnplotnta EEKLVA.

Ta UAKkG@ Tou amattouvtol yia To MNeipoapa 1
TIPOETOLUATOVTAL €K TWV TIPOTEPWV Kal MeTadEpovTaL
otnv tagn. OL pabntég xwpilovtal os Tuxaieg opAdEG TwV
3-4 atOopwv. XPNOLUOTIOLWVTAC T UALKA, Ol HaBNnTEG
kaAouvtal va ¢utéPouv omopoug pakng os 4 YAAOTPECS
U0 TIG (8le¢ oULVONKeC Kal va TouG KaAAlepynoouv
notilovtag toug e€ioou. Meta amo mepinou 5 efSouadeg
To GUTA TOPOTNPOUVTOL KAl CUYKPLvovTal. € QUTO TO
oTAdL0 T OMOPOPUTA TWV PUTWV AVOUEVETAL VO EXOUV
To (6to LY og.

3TO €MOPEVO MABNUO, TIPOETOLMATETAL VEPO ME
Sladopetika enimeda alatotnrag ya to Meipapa 2. O
opadeg mapatnpolV T omMopodUTA TOUG yla 7 NUEPEG
motilovtdg ta oe (0eg moooTNTeC. Ta GUTA TWV OpASWV
ouykpivovtal. OL pabntég epwtwvtol Tmolo  GuTo
QVamTUOoETaL KAAUTEPO KAl AV N TIOCOTNTA OVATTTUENC
Tou ¢uToU aM\dalel kaBwg aufavetal n aAatotnTa TOu
vepou dpdeuong kat culnToUVTaL OL ATIOVTHOELG.

Ytnv 3n ¢aon Tou MePApaTog, edappoletol UTtEPBOALKN
Aimaveon oto €dadog evog amo SVo womooa Gputa Kol
napatnpeital yla 7 nuépec. H emidpaon tng umepBoALKAG
Almavong otnv avantuén twv Gutwv culnteital.
Anuoupyoulvtal Tivakeg Kot oxedialovral ypadnpota
yla cUyKpLoN TNG AVATUENG Twv GUTWV.

Mapouctdcelg kot Bivteo mou etotpdlovral yla to B€pa
npoBaiAovtal 6Toug HadnTEg.
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MdBere STEM
Kaivotépo povtéAo pdbnong STEM
o€ OoxoAgia deuTePORABUIOG EKTTRIdEUONG

MéBobot napadoong
TiepleXoEVoU (SLAAeEn,
oUINTAOELG, £PEUVA, OHASIKA
gpyooia K.Am.)

OMAAIKH AOYAEIA

‘Epeuva

Mpaktikn enidelén
ZulnTtnoELg

Eéiynon
KOTOLYLOMOG LOEWV
MpoPAnuatomnoinon
MpakTLko meipapa

Mé£Bobog ASLoAOYNnoNG

Koull 5 HP

A&loAOynon BAOCLOUEVN OE TIPOKTIKA ETILTEVYOTO KOl
amoteA£éopaTa

JuvexNg aloAoynon LECW TOPATAPNONG

BiBALoypadikég avadopeg

e EKMEKCI, E., Mehmet, APAN, & Tekin, KARA (2005). Tuzlulugun
bitki gelisimine etkisi. Anadolu tarim bilimleri dergisi, 20(3), 118-
125.

e Kotuby, J., Koenig, R., & Kitchen, B. (1997). AAatdtnta Kat Avoxn
Outwv. Eméktaon tou MoAttelakou Mavemiotnuiov tng Mouta.
AG-S0-03., louta.

® Petretto, GL, Urgeghe, PP, Massa, D., & Melito, S. (2019).
Enidpaon tng alatotntag (NaCl) otnv avamtuén twv ¢putwy, TNV
TIEPLEKTLKOTNTA O€ OPEMTIKA CUCTATIKA KAl TLG TAOELG TWV
TPOIOVIWV USPOAUGNG YAUKOGLVOALKWV GE YOVOTUTIOUG
nupaUAwv. Plant Physiology and Biochemistry, 141, 30-
39.https://doi.org/10.1016/j.plaphy.2019.05.012

e Shahid, MA, Sarkhosh, A., Khan, N., Balal, RM, Ali, S., Rossi, L., ... &
Garcia-Sanchez, F. (2020). MAnpodopieg OXETLKA LE TLG
dUGCLOAOYIKEC Kal BLOXNULKEG EMUTTWOELG TOU OTPEC AAATLOU OTNV
avamntuén Twv putwv. Agronomy, 10(7),
938.https://doi.org/10.3390/agronomy10070938
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1. Lernressourcen
1.1 Lerneinheit - Konstruktion eines Solarmoduls

1.1.1 Hintergrund
Grundlegende Kenntnisse in der Programmierung der Arduino Uno Steuerplatine vor diesem

Kurs waren fiir die Schiler*innen von Vorteil, um effektivere Designs zu erstellen.

Den Schiler*innenn wird ein kurzes Video gezeigt, um ihre Aufmerksamkeit auf die
Bedeutung der Solarenergie, einer erneuerbaren Energiequelle, zu lenken. Nachdem die
Aufmerksamkeit der Schiler*innen geweckt wurde, werden konzeptionelle Informationen dariber
gegeben, was Solarenergie ist und wie Solarzellen funktionieren. AnschlieBend werden die
Schiler*innen gefragt, was getan werden kann, um die Effizienz von Solarzellen zu erhéhen. Die
Schiler*innen werden gebeten, verschiedene Ideen zu diesem Thema vorzubringen. AnschlieRend
werden den Schiiler*innen Beispiele fiir verschiedene Solarmodule gezeigt, die auf der ganzen Welt

eingesetzt werden.

Anhand der Funktionsweise von Solarmodulen wird gezeigt, wie der Einfallswinkel des
Sonnenlichts die vom Solarmodul gewonnene Elektrizitdt beeinflusst, indem eine Taschenlampe, ein
Voltmeter und ein Solarmodul verwendet werden. Es wird erwahnt, dass sich der Winkel, in dem die
Sonnenstrahlen auf die Erde fallen, andern kann, was sich auf die von Solarzellen gewonnene Energie
auswirken kann. Die Schiler*innen sollen liberlegen, was getan werden kann, um die Kontinuitat der
Sonnenstrahlen senkrecht zum Solarmodul zu gewahrleisten. Die Schiiler*innen werden gebeten,
ihre Ideen anderen Schiiler*innen zu erklaren. Sie werden gebeten, untereinander zu diskutieren.
Nachdem die Meinungen der Schiiler*innen gesammelt wurden, wird eine Beispielstudie gezeigt, die
bereits zu diesem Thema durchgefiihrt wurde und wie sie von verschiedenen Materialien profitieren

kénnen.

Dazu wird die Verwendung des 3D-Konstruktionsprogramms Tinkercad gezeigt und wie man
einen Druck von einem 3D-Drucker erhalt. Dann wird gezeigt, wie die entstandenen Teile und andere
elektronische Teile miteinander verbunden werden. Es wird ein Beispielprogramm gezeigt, wie man
elektronische Teile mit dem Arduino Uno steuern kann. Abschliefend wird die vorbereitete Arbeit

getestet und ihr Erfolg mit den Schiler*innen bewertet.



1.1.2 Inhalt

LearnSTEM

Modul 1: Entwurf eines Solarmoduls

Ziel des Moduls/der | Ziel dieses Moduls ist es, die Bedeutung der Nutzung der
Lerneinheit Solarenergie, einer erneuerbaren Energiequelle, hervorzuheben.
Dauer 40'x 8

Lernziele e Die Schiller*innen wissen, was Solarenergie ist.

Die Schuler*innen konnen erklaren, wie Solarzellen

funktionieren.

e Die Schiler*innen konnen verschiedene Designs von
Solarzellen entdecken.
e Die Schiler*innen werden wissen, was man tun kann, um

die Effizienz von Solarzellen zu erhéhen.

Die Schiler*innen werden in der ein
Solarmodul zu entwerfen, um die Sonnenenergie besser

Zu nutzen.

Lage sein,

Erforderliche
Ressourcen/Materialien

(Arbeitsblatt, Diagramme,
Handouts, didaktisches Video,
Ausziige aus

Bluchern/Handbiichern, Mind
Maps usw.)

Fir die Konstruktion: (3D-Konstruktionsprogramm und
3D-Drucker) oder (Sperrholz, Karton und Silikonpistole)

Fur Elektronik: Servomotor, Lichtsensor,
Uberbriickungskabel, Widerstand, Voltmeter, Arduino

uno, Lotkolben

Verfahren

Unterrichtseinheiten:

1. Wecken Sie die Aufmerksamkeit der Schiiler*innen fiir das
Thema.

2. Bereitstellung von Informationen liber Solarenergie.

3. Zeigen Sie Beispiele fiir die Gestaltung von Solarmodulen.

4. Demonstrieren Sie die Verwendung von Tinkercad und wie man
die Ausgabe von einem 3D-Drucker erhalt.

5. Zeigen Sie, wie elektronische Bauteile miteinander verbunden
sind.

6. Bewerten Sie den Erfolg der vorbereiteten Arbeit durch Tests
mit den Schiler*innen.

7. Rickmeldung.

Methoden zur Vermittlung

Gruppenarbeit




von Inhalten (Vorlesung,
Diskussionen, Forschung,
Gruppenarbeit usw.)

Erldauterung

Praktische Demonstration
Diskussion

Brainstorming

Bewertungsmethode

H5P-Priifung

Referenzen

Almadhhachi, M., Seres, |., & Farkas, |. (2022). Die Bedeutung von
Solarbdumen: Konfiguration, Betrieb, Typen und Kommerzialisierung der
Technologie. Energy Reports, 8, 6729-6743.

Bakirci, K. (2012). Allgemeine Modelle fiir optimale Neigungswinkel von
Solarmodulen: Turkey case study. Renewable and Sustainable Energy
Reviews, 16(2012), 6149-6159.
http://dx.doi.org/10.1016/j.rser.2012.07.009

Dal, A. R. (2021). Glines 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). Optimale Neigungs- und Azimutwinkel fir
feststehende Solarkollektoren in Suidafrika anhand gemessener Daten.
Renewable Energy, 96, 603-612.
http://dx.doi.org/10.1016/j.renene.2016.05.003

Melhem, R., & Shaker, Y. (2023). Optimaler Neigungswinkel und
Sonneneinstrahlung von Photovoltaik-Modulen fiir die Lander des Golf-
Kooperationsrates. International Journal of Energy Research, 2023.
https://doi.org/10.1155/2023/8381696

Tang, R. & Wu, T. (2004). Optimale Neigungswinkel fur Solarkollektoren
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 Lerneinheit - Vermehrung von Hefen als Bioorganismen
1.2.1 Hintergrund

Hefe; oval, farblos und glatt, wandelt bei der Garung Kohlenhydrate in Alkohol um,
vermehrt sich durch Knospung, wird in der Backindustrie und bei der Herstellung von Ethanol
verwendet, z. B. Saccharomyces cerevisiae (Backerhefe). Hefe ist ein einzelliger Organismus aus
dem Reich der Pilze. Es gibt mehr als 500 Arten und Tausende von Varianten von Hefe. Hefe
findet sich im Boden, in zuckerhaltigen Flissigkeiten (Obst und Blumen) und auf der Oberflache
von Pflanzen und Tieren. Hefe hat mehrere Anwendungen in der Biotechnologie und spielt eine
wichtige Rolle bei der Herstellung von Brot und alkoholischen Getranken.

In der Lebensmittelherstellung wird Hefe verwendet, um Garung und Sauerteig zu
erzeugen. Die Pilze erndhren sich von Zuckern und produzieren Alkohol (Ethanol) und
Kohlendioxid; bei der Bier- und Weinherstellung ist das erstere das gewiinschte Produkt, beim
Backen ist es das letztere.

Bei der Hefe erfolgt die Knospung in der Regel bei reichlicher Nahrstoffzufuhr. Bei diesem

Fortpflanzungsprozess entsteht eine kleine Knospe als Auswuchs des Mutterkorpers. Spater wird
der Kern der Mutterhefe in zwei Teile geteilt und einer der Kerne wandert in die Knospe. Die
neu entstandene Knospe.

Faktoren, die die Hefevermehrung beeinflussen, sind:
° Temperatur
° pH-Wert

° 02 Austausch

° Kohlenstoffquelle und -konzentration
° Nahrstoff-Medien-Kombination
° Mischgeschwindigkeit usw...

Das Verhalten des Teigs wahrend der Garung kann mit Hilfe verschiedener
mathematischer Modelle als Sigmoidalkurven dargestellt werden. Die Brotherstellung ist
grundsatzlich ein temperaturabhangiger zweistufiger Prozess, der aus der Garung besteht, bei
der sich die mit der Hefeaktivitat verbundene CO2-Produktion in einer pordsen Teigstruktur
manifestiert, und der Entwicklung des Teigvolumens wahrend des Backens, bei der die

Hefeaktivitdt beendet und die Brotstruktur fertiggestellt wird.


https://byjus.com/biology/reproduction/

1.2.1  Inhalt
LearnSTEM

Modul 2: Vermehrung von Hefen als Bioorganismen

Ziel des Moduls/der | Mit diesem Modul soll gezeigt werden, wie sich Hefe unter
Lerneinheit glinstigen Bedingungen vermehrt.
Dauer 40'x 4

. Die Schuler*innen konnen erklaren, dass sich Hefen unter
Lernziele

geeigneten Bedingungen vermehren, und dies anhand von
Experimenten zeigen.

Erforderliche Fiir Experiment 1: Hefen, heilles Wasser, warmes Wasser,

Ressourcen/Materialien kaltes Wasser, Zucker, Schwamm, Messzylinder.
(Arbeitsblatt, Diagramme, e Fir Experiment 2: Hefen, warmes Wasser, Zucker,
Handouts, didaktisches Schwamm, Messzylinder.

Video, Ausziige aus e PowerPoint-Prasentationen
Bilichern/Handbiichern, Mind

Maps usw.)

Verfahren

e Um diese Aktivitdt durchfihren zu kénnen, mussen die
Schiiler*innen mikroskopische Lebewesen bereits kennen
und Beispiele nennen konnen. Diese Themen werden
wiederholt und die Ubung beginnt.

e Die fir Experiment 1 benodtigten Materialien werden im
Voraus vorbereitet und in den Klassenraum gebracht, wo
sie fur alle Schiiler*innen gut sichtbar platziert werden.
Die Schiiler*innen werden in zufallige Gruppen von 3-4
Personen eingeteilt. Mit Hilfe dieser Materialien sollen sie
einen Mechanismus erstellen, mit dem wir die
Vermehrung von Hefepilzen in warmen, kalten und
heifen Umgebungen vergleichen kdnnen. Die von den
Gruppen erstellten Mechanismen werden mit anderen
Gruppen verglichen (Abbildung 1). Die Schiler*innen
werden gefragt, in welcher Umgebung Hefe am besten
wachsen kann, und die Antworten werden diskutiert.

e In der nachsten Stunde werden die fiir Experiment 2
bendtigten Materialien in den Klassenraum gebracht. Die
Schiler*innen werden in zufdllige Gruppen von 3-4
Personen eingeteilt. Die Schiler*innen werden gebeten,
einen Mechanismus zu entwickeln, mit dem wir das
Wachstum von Hefen in zuckerhaltiger und zuckerfreier
Umgebung vergleichen kénnen.

e Die Schiler werden dann gefragt, welche anderen
Bedingungen fiir die Vermehrung von Hefen erforderlich
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sind.

e Den Schiler*innen werden Prasentationen und Videos zu
diesem Thema gezeigt.

Methoden zur Vermittlung
von Inhalten (Vorlesung,
Diskussionen, Forschung,
Gruppenarbeit usw.)

Teamarbeit

Forschung

Praktische Demonstration
Diskussionen

Erlduterung
Brainstorming
Problematisierung
Praktisches Experiment

Bewertungsmethode

H5P-Quiz

Referenzen

Ali, A., Shehzad, A., Khan, M. R., Shabbir, M. A., & Amjid, M. R. (2012).
Hefe, ihre Arten und ihre Rolle bei der Fermentation wahrend des
Brotbackprozesses - A. Pakistan Journal of Food Sciences, 22(3), 171-
179.

Kocgak, F. 2019. Farkli Havalandirma Profillerinde Maya Cogalmasinin
Betaglukan Verimine Etkisinin incelenmesi. Ankara Universitesi. Fen
Bilimleri Enstitisu. Unveroffentlichte Master Thesis.

Pamir, H. 1985. Fermantasyon Mikrobiyolojisi. Ankara Universitesi Ziraat
Fakultesi Yayinlari, N0:936, Ankara.

Walker, G. M. 1998. Hefephysiologie und Biotechnologie. John Wiley &
Sons Ltd., 1-7, Schottland.
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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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1.3 Lerneinheit 3 Blatter transportieren und verdampfen Wasser

1.3.1. Hintergrund

Das Blatt ist die Energiefabrik der Pflanze und fiir ihr Uberleben unverzichtbar. Durch die

Photosynthese wird Lichtenergie in Zucker umgewandelt, der wiederum zu den photosynthetisch
inaktiven Teilen der Pflanze, wie den Wurzeln, transportiert wird (Katifori, 2018).
Die Blatter sind in der Regel die wichtigste Schnittstelle der Pflanze fiir den Gasaustausch, und sie
sind distal zur Hauptwasserquelle, d. h. zum Boden, gelegen. Daher sind sie das am starksten
entwasserte Pflanzenorgan und steuern letztlich die Transpirationsrate. Das Netzwerk der Blattadern
transportiert Wasser von den Stangeln zu den Blattern. Auch die produzierte Glukose wird von den
Blattern liber die Adern zu den anderen Teilen der Pflanze geleitet.

Die Spaltéffnungen (winzige Locher an der Unterseite des Blattes) lassen Luft in das Blatt
hinein und aus ihm heraus. Die Spaltéffnungen befinden sich normalerweise an der Unterseite des
Blattes.

Die Spaltoffnungen schlieBen sich in der Nacht, um Gase und Feuchtigkeit in den Blattzellen
zurlickzuhalten, und 6ffnen sich tagsiiber, um den Gasaustausch fortzusetzen.

Der osmotische Druck von Wassermolekiilen aus dem Boden in die Wurzeln verursacht einen
Aufwartsdruck, der als Wurzeldruck bezeichnet wird. Aufgrund dieses Drucks wird das aus dem
Boden aufgenommene Wasser durch das Xylemgewebe des Stammes nach oben gedriickt. Das
Xylem ist das
GefaRgewebe, das fir den Transport von Wasser und gelésten Mineralien von den Wurzeln hinauf
zum Stamm und den Blattern der Pflanze verantwortlich ist. Das Wasser wird den Rest des Weges
durch die Transpiration transportiert, die den groRten Teil der fliir den Wassertransport in Pflanzen
bendtigten Kraft liefert.

Wie alle lebenden Organismen benétigen auch Pflanzen ein Ausscheidungssystem, um
Uberschiissiges Wasser aus ihrem Korper auszuscheiden. Dieser Prozess der Ausscheidung von
Uberschiissigem Wasser aus dem Pflanzenkérper wird als Transpiration bezeichnet. Im Allgemeinen
handelt es sich dabei um die Verdunstung von Wasser von der Oberflache der Blatter.

1.3.2. Inhalt
LearnSTEM

Modul 3: Blatter transportieren und verdampfen Wasser

Ziel d?s MPduIs/der In diesem Modul sollen die Schiler*innen lernen, wie Blatter
Lerneinheit .
Wasser transportieren und verdampfen.
Dauer 40x 4 dakika
Lernziele e Die Schiler*innen sind in der Lage, das Phanomen des
Wassertransports zu den Blattern zu erklaren und durch
Experimente zu demonstrieren.
e Die Schiler*innen sind in der Lage, die Verdunstung von
Wasser von der Oberfliche der Pflanzenblatter zu
erklaren und durch Experimente zu demonstrieren.
Erforderliche e Experiment 1: Wasser, Lebensmittelfarbe, Blumen oder
Ressourcen/Materialien Blatter
(Arbeitsblatt, Diagramme, e Experiment 2: Aluminiumfolie, GlasgefaR und Blume
Handouts, didaktisches . . .
. .. e PowerPoint-Prasentationen
Video, Ausziige aus
Biuichern/Handbiichern, Mind
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Maps usw.)

Verfahren

Methoden zur Vermittlung
von Inhalten (Vorlesung,
Diskussionen, Forschung,
Gruppenarbeit usw.)

Bewertungsmethode

Um diese Aktivitat durchfiihren zu kdnnen, missen die
Schiler*innen die grundlegenden Teile und Funktionen
von Pflanzen kennen und Beispiele nennen kdnnen. Diese
Themen werden wiederholt und dann beginnt die
Aktivitat.

Die flir Experiment 1 bendtigten Materialien werden im
Voraus vorbereitet und in den Klassenraum gebracht, wo
sie fir die Schiler*innen sichtbar aufbewahrt werden.
Die Schiler*innen werden in zufallige Gruppen von 3-4
Personen eingeteilt. Mit diesen Materialien sollen sie
einen Mechanismus entwerfen, mit dem wir beobachten
konnen, wie Pflanzen Wasser transportieren. Die von den
Gruppen entworfenen Mechanismen werden
miteinander verglichen (Abbildung 1). Die Schiler*innen
werden gefragt und diskutieren, wie Pflanzen und Blatter
Wasser transportieren. Die Adern in den Blattern und ihre
Funktionen werden erklart.

Den Schiler*innen wird gesagt, dass in der nachsten
Lektion beobachtet werden soll, wie Pflanzen Wasser
verdunsten. Sie werden gebeten, dartiber nachzudenken,
was in diesem Bereich getan werden kann.

In der nachsten Stunde werden die flir Experiment 2
benotigten Materialien vorbereitet und in den
Klassenraum gebracht. Die Materialien der
Schiler*innen, die verschiedene Materialien mitbringen,
werden ebenfalls bewertet.

Die Schiler*innen werden in zuféllige Gruppen von 3-4
Personen aufgeteilt. Die Schiiler*innen sollen einen
Mechanismus vorbereiten, um zu beobachten, wie Blatter
Wasser verdampfen. Die von den Gruppen vorbereiteten
Mechanismen werden verglichen. Die Schiiler*innen
werden gefragt, wie Blatter Wasser verdampfen. Die
Struktur der Spaltéffnungen wird erklart, und es wird
erldutert, wie Wasser von der Oberflache der Blatter
verdunstet.

Den Schuler*innen werden Prasentationen und Videos zu
diesem Thema gezeigt.

Teamarbeit

Forschung

Praktische Demonstration
Diskussionen

Erldauterung
Brainstorming
Problematisierung
Praktisches Experiment
H5P-Quiz



Kontinuierliche Bewertung durch Beobachtung

Referenzen Boanares, D., Isaias, R. R. M. S., de Sousa, H. C., & Kozovits, A. R. (2018).
Strategien der Wasseraufnahme von Blattern basierend auf
anatomischen Merkmalen. Plant Biology, 20(5), 848-856.
https://doi.org/10.1111/plb.12832

Guzman-Delgado, P., Mason Earles, J., & Zwieniecki, M. A. (2018).
Einblicke in die physiologische Rolle der Wasseraufnahme tber die
Blattoberflache aus der Perspektive der Rehydratationskinetik. 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
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
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.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

1.4 Lerneinheit 4 - Wachstum von Pflanzen und Salzgehalt

1.4.1 Hintergrund
Faktoren, die das Pflanzenwachstum beeinflussen, sind: Licht, Wasser, Kohlendioxid, Luft,

Temperatur, die Verfligbarkeit wichtiger Nahrstoffe, der pH-Wert des Bodens und der Platz zum
Wachsen. Wasser ist eines der wichtigsten Elemente, die Pflanzen bendtigen. Wenn man an
Gartenarbeit denkt, denkt man im Allgemeinen an Wasser, Boden und Sonnenlicht. Pflanzen kénnen
leiden, wenn eines dieser Elemente beeintrachtigt ist. Die Bedeutung von Wasser fiir Pflanzen geht
Uber die bloRRe Erhaltung ihrer Lebensfahigkeit hinaus. Wasser ist auch ein notwendiges Element fir
das Gedeihen von Pflanzen. Wasser ermdoglicht die Aufnahme von lebenswichtigen Nahrstoffen aus
dem Boden. AulBerdem tragt Wasser zum Transport von Zucker und anderen Elementen bei, die von
Blumen oder Friichten bendétigt werden.

Losliche Salze kdnnen von den Pflanzen leicht aufgenommen werden. Je nach Art und Menge
der Salzverbindungen, die in die Pflanze gelangen, werden sie bei Uberschreiten einer bestimmten
Konzentration fiir die Pflanze schadlich. Sie haben eine giftige Wirkung auf die Pflanze, indem sie die
Erndhrung und den Stoffwechsel storen. AuRerdem kann die Pflanze mit zunehmender
Salzkonzentration im Boden nur noch schwer Wasser aus dem Boden aufnehmen, die Bodenstruktur
verschlechtert sich und die Pflanzenentwicklung verlangsamt sich oder kommt sogar zum Stillstand.
Die hohe  Salzkonzentration hat verschiedene unerwiinschte  Auswirkungen.  Ein
lonenungleichgewicht ist eine der wichtigsten Folgen. Eine hohe Konzentration von Na- und Cl-lonen
beispielsweise kann zu biochemischen Prozessen flihren, die fiir die Pflanzen todlich sein kénnen. Die
Natrium- und Chloridtoxizitdt fihrt nicht nur zu Erndhrungsstorungen, sondern auch zu
physiologischer Trockenheit, indem sie das osmotische Potenzial der Bodenlosungen senkt.

Der durch NaCl verursachte Salzgehalt ist einer der haufigsten abiotischen Stressfaktoren, die
die Pflanzenphysiologie beeinflussen. Salzstress flihrt zu verschiedenen Stérungen der Pflanzen
(Ungleichgewicht der Nahrstoffionen, Verringerung der stomatiren Leitfdhigkeit, geringe
photosynthetische Aktivitdt usw.), zu morphologischen Verdnderungen (Verringerung der Anzahl der
Blatter, der PflanzengréRRe, der Lange der Wurzeln und der Fruchtbildung) und zu Verdnderungen der
Sekundarmetaboliten (Signalmolekiile, Hormone und oxidative Verbindungen). Die Verwendung von
Salzwasser fiur den Pflanzenanbau erfordert daher die Ermittlung artspezifischer Schwellenwerte, ab

denen die Pflanzen empfindlich auf den Salzgehalt reagieren.
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1.4.2 Inhalt

LearnSTEM

Modul 4: Wachstum von Pflanzen und Salzgehalt

Ziel des Moduls/der

Ziel dieses Moduls ist es, die Schiiler*innen in die Lage zu

Lerneinheit ] . .
versetzen, die Auswirkungen des Salzgehalts im Boden auf das
Pflanzenwachstum zu erklaren.
Dauer 40'x 8
. Die Schiiler*innen sind in der Lage, die Bedeutung des Salzgehalts
Lernziele

im Boden fur das Wachstum von Pflanzen zu erklaren und durch

Experimente zu demonstrieren.

Erforderlich
Ressourcen&Materialien
(Arbeitsblatt, Diagramme,
Handouts, didaktisches
Video, Ausziige aus
Blichern/Handbiichern, Mind
Maps usw.)

Fiir Experiment 1: Topf, Erde, Linsen, Wasser
Fiir Experiment 2: Linsensetzling, Salz, Wasser
Fiir Experiment 3: Linsensamlinge, gedlingt, Wasser

PowerPoint-Prasentationen

Verfahren

Um diese Aktivitat durchfiihren zu kdnnen, missen die
Schiler*innen die fir das Wachstum von Pflanzen
notwendigen Bedingungen kennen und Beispiele nennen
konnen. Diese Themen werden wiederholt und die
Aktivitat beginnt.

Die flir Experiment 1 bendtigten Materialien werden im
Voraus vorbereitet und in den Klassenraum gebracht. Die
Schiler*innen werden in zufdllige Gruppen von 3-4
Personen eingeteilt. Mit Hilfe der Materialien werden die
Schiler*innen gebeten, Linsensamen in 4 Topfe unter
den gleichen Bedingungen zu pflanzen und sie durch
gleichméRiges GieRen wachsen zu lassen. Nach etwa 5
Wochen werden die Pflanzen beobachtet und verglichen.
Zu diesem Zeitpunkt sollten die Setzlinge die gleiche Hohe
haben.

In  der nachsten Lektion wird Wasser mit
unterschiedlichem  Salzgehalt fir Experiment 2
vorbereitet. Die Gruppen beobachten ihre Setzlinge 7
Tage lang, indem sie sie gleichmaRig gieRen. Die Pflanzen
der Gruppen werden verglichen. Die Schiler*innen
werden gefragt, welche Pflanze besser wachst und ob
sich das Wachstum der Pflanze mit zunehmendem
Salzgehalt des Bewasserungswassers verandert.

In der 3. Phase des Versuchs wird der Boden einer von
zwei gleich groRen Pflanzen libermaRig gediingt und 7
Tage lang beobachtet. Die Auswirkungen der
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Uberdiingung auf das Pflanzenwachstum werden
diskutiert.

e Es werden Tabellen erstellt und Diagramme gezeichnet,
um das Pflanzenwachstum zu vergleichen.

e Den Schiler*innen werden Prasentationen und Videos zu
diesem Thema gezeigt.

Methoden zur Vermittlung
von Inhalten (Vorlesung,
Diskussionen, Forschung,
Gruppenarbeit usw.)

Teamarbeit

Forschung

Praktische Demonstration
Diskussionen

Erlduterung
Brainstorming
Problematisierung
Praktisches Experiment

Bewertungsmethode H5P-Quiz
Bewertung auf der Grundlage von praktischen Leistungen und
Ergebnissen
Kontinuierliche Bewertung durch Beobachtung

Referenzen

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). Salzgehalt und
Pflanzentoleranz. Utah State University Extension. AG-SO-03.,
Utah.

® Petretto, G. L., Urgeghe, P. P., Massa, D., & Melito, S. (2019).
Wirkung von Salzgehalt (NaCl) auf das Pflanzenwachstum, den
Nahrstoffgehalt und die Entwicklung von Glucosinolat-
Hydrolyseprodukten bei Rucola-Genotypen. 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). Einblicke in die physiologischen
und biochemischen Auswirkungen von Salzstress auf
Pflanzenwachstum und -entwicklung. 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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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://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://swanhose.com/blogs/general-watering/how-does-water-its-amount-its-quality-affect-plant-growth
https://youtu.be/7-eFcMJYlXk
https://www.sorhocam.com/konu.asp?sid=4321&bitkilerde-tuz-stresi-nedir.html
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/
https://atlas-scientific.com/blog/how-does-electrical-conductivity-affect-plant-growth/
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1. Risorse didattiche
1.1 Unita didattica - Progettare un pannello solare
1.1.1 Sfondo
Avere una conoscenza di base della programmazione della scheda di controllo Arduino Uno prima di

questo corso sarebbe utile agli studenti per creare progetti piu efficaci.

Agli studenti viene mostrato un breve video per attirare la loro attenzione sull'importanza dell'energia
solare, una fonte di energia rinnovabile. Dopo aver attirato |'attenzione degli studenti, vengono fornite
informazioni concettuali su cosa sia I'energia solare e sul funzionamento dei pannelli solari. Agli studenti viene
poi chiesto cosa si puo fare per ottenere una maggiore efficienza dai pannelli solari. Agli studenti viene chiesto
di proporre diverse idee su questo argomento. In seguito, agli studenti vengono mostrati esempi di diversi

modelli di pannelli solari utilizzati in tutto il mondo.

Toccando il funzionamento dei pannelli solari, viene mostrato come I'angolo di caduta della luce solare
influisce sull'elettricita ottenuta dal pannello solare utilizzando una torcia, un voltmetro e un pannello solare.
Viene detto che I'angolo di caduta dei raggi solari sulla terra pud cambiare e questo puo influire sull'energia
ottenuta dai pannelli solari. Agli studenti viene chiesto di pensare a cosa si puo fare per garantire la continuita
dei raggi solari perpendicolari al pannello solare. Agli studenti viene chiesto di spiegare le loro idee agli altri
studenti. Si chiede loro di discutere tra loro. Dopo aver raccolto le opinioni degli studenti, viene mostrato uno
studio esemplificativo che & stato fatto in precedenza su questo argomento e come si puo beneficiare di diversi

materiali.

A tale scopo, viene mostrato I'uso del programma di progettazione 3D Tinkercad e come ottenere una
stampa da una stampante 3D. Viene poi mostrato come vengono collegate le parti risultanti e altre parti
elettroniche. Viene mostrato un programma di esempio su come controllare le parti elettroniche con Arduino

Uno. Infine, il lavoro preparato viene testato e il suo successo viene valutato con gli studenti.
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1.1.2 Contenuto

Modello pedagogico LearnSTEM

Modulo 1: Progettazione di un pannello solare

Obiettivo del modulo/unita di
apprendimento

Lo scopo di questo modulo e quello di sottolineare I'importanza di
utilizzare I'energia solare, che é una fonte di energia rinnovabile.

Durata

40'x 8

Obiettivi di apprendimento

e Gli studenti saranno in grado di sapere cos'e I'energia solare.

e Gli studenti saranno in grado di spiegare il funzionamento dei
pannelli solari.

e Gli studenti potranno scoprire diversi design di pannelli solari.

e Gli studenti saranno in grado di sapere cosa si puo fare per
ottenere una maggiore efficienza dai pannelli solari.

e Gli studenti saranno in grado di progettare un pannello solare
per sfruttare meglio I'energia solare.

Risorse e materiali necessari

(fogli di lavoro, grafici, dispense,

e Per la progettazione: (programma di progettazione 3D e
stampante 3D) o (compensato, cartone e pistola al silicone)

. . .. . e Per l'elettronica: Servomotore, sensore di luce, cavo di
video didattici, estratti da ) ’ ) ’
. . . collegamento, resistenza, voltmetro, Arduino uno, saldatore.
libri/manuali, mappe mentali,
ecc.)

fasi istruttive:
Procedura

1. Catturare |'attenzione degli studenti sull'argomento.

2. Fornire informazioni sull'energia solare.

3. Mostrare esempi di progettazione di pannelli solari.

4. Dimostrare |'uso di Tinkercad e come ottenere risultati da una
stampante 3D.

5. Mostrare come sono collegati i componenti elettronici.

6. Valutare il successo del lavoro preparato attraverso una prova con gli
studenti.

7. Feedback.

Metodi di erogazione dei
contenuti (lezioni, discussioni,
ricerche, lavori di gruppo, ecc.)

Lavoro di gruppo
Spiegazione
Dimostrazione pratica
Discussione
Brainstorming
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Metodo di valutazione

Esame H5P

Riferimenti

Almadhhachi, M., Seres, I. e Farkas, |. (2022). Importanza degli alberi solari:
Configurazione, funzionamento, tipi e commercializzazione della tecnologia.
Energy Reports, 8, 6729-6743.

Bakirci, K. (2012). Modelli generali per gli angoli di inclinazione ottimali dei
pannelli solari: Un caso di studio in Turchia. Renewable and Sustainable Energy
Reviews, 16(2012), 6149-6159. http://dx.doi.org/10.1016/j.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). Angoli ottimali di inclinazione e azimut per collettori
solari fissi in Sudafrica utilizzando dati misurati. Renewable Energy, 96, 603-612.
http://dx.doi.org/10.1016/j.renene.2016.05.003

Melhem, R., & Shaker, Y. (2023). Angolo di inclinazione e radiazione solare
ottimale dei moduli fotovoltaici per i Paesi del Consiglio di collaborazione del
Golfo. International Journal of Energy Research, 2023.
https://doi.org/10.1155/2023/8381696

Tang, R. & Wu, T. (2004). Angoli di inclinazione ottimali per i collettori solari
utilizzati in Cina. 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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2 Unita di apprendimento - Moltiplicazione dei lieviti come bioorganismi

1.2.1 Contesto

Lievito; di forma ovale, incolore e liscio, converte i carboidrati in alcol durante la fermentazione, si
riproduce per gemmazione, viene utilizzato nell'industria della panificazione e nella produzione di etanolo,
ad esempio Saccharomyces cerevisiae (lievito del fornaio). Il lievito & un organismo unicellulare del regno
dei funghi. Esistono pilu di 500 specie e migliaia di varianti di lievito. | lieviti si trovano nel suolo, nei liquidi
zuccherini (frutta e fiori) e sulla superficie di piante e animali. Il lievito ha diverse applicazioni in
biotecnologia e svolge un ruolo importante nella produzione di pane e bevande alcoliche.

Nella produzione alimentare, il lievito viene utilizzato per provocare la fermentazione e la
lievitazione. | funghi si nutrono di zuccheri, producendo alcol (etanolo) e anidride carbonica; nella
produzione di birra e vino il primo ¢ il prodotto desiderato, nella panificazione il secondo.

Nel lievito, la gemmazione avviene di solito in presenza di un abbondante apporto di nutrimento.
In questo processo riproduttivo, una piccola gemma si forma come un'escrescenza del corpo madre. In
seguito il nucleo del lievito madre si separa in due parti e uno dei nuclei si sposta nella gemma. La gemma
appena creata.

| fattori che influenzano la proliferazione del lievito sono:

Temperatura
° pH
° Scambio 02

° Fonte e concentrazione di carbonio
° Combinazione di supporti nutritivi
° Velocita di miscelazione, ecc.

Il comportamento dell'impasto durante la fermentazione pud essere presentato come curve
sigmoidali utilizzando diversi modelli matematici. La panificazione & fondamentalmente un processo a due
fasi, dipendente dalla temperatura, che consiste nella fermentazione, in cui la produzione di CO2 legata
all'attivita del lievito si manifesta in una struttura porosa dell'impasto, e nello sviluppo del volume

dell'impasto durante la cottura, in cui l'attivita del lievito termina e la struttura del pane si perfeziona.


https://byjus.com/biology/reproduction/

2 Modello innovativo di apprendimento delle STEM
& -@01 )% . Co-funded by
i, O nelle scuole secondarie the European Union
S A) 2

V5 o

121 Contenuto
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Modulo 2: Moltiplicazione dei lieviti come bioorganismi

Obiettivo del modulo/unita di | Lo scopo di questo modulo & dimostrare come il lievito prolifera in
apprendimento condizioni favorevoli.

Durata 40'x 4

Obiettivi di apprendimento
Gli studenti saranno in grado di spiegare che i lieviti si moltiplicano in
condizioni adeguate e di dimostrarlo attraverso esperimenti.

e Perl'esperimento 1: lieviti, acqua calda, acqua tiepida, acqua
fredda, zucchero, spon, cilindro graduato.

Risorse e materiali necessari

(fogli di lavoro, tabelle, e Perl'esperimento 2: lieviti, acqua calda, zucchero, spon,
dispense, video didattici, cilindro graduato.
estratti da libri/manuali, mappe e Presentazioni di PowerPoint

mentali, ecc.)

Procedura e Per svolgere questa attivita, gli studenti devono conoscere in
anticipo le creature microscopiche ed essere in grado di fornire
esempi. Questi argomenti vengono ripetuti e I'attivita ha inizio.

e |l materiale necessario per I'Esperimento 1 viene preparato in
anticipo, portato in classe e collocato in un luogo visibile a tutti
gli studenti. Gli studenti vengono divisi in gruppi casuali di 3-4
persone. Utilizzando questi materiali, viene chiesto loro di
creare un meccanismo che consenta di confrontare la
proliferazione dei lieviti in ambienti caldi, freddi e caldi. |
meccanismi realizzati dai gruppi vengono confrontati con altri
gruppi (Figura 1). Agli studenti viene chiesto in quale ambiente
il lievito puo crescere meglio e le risposte vengono discusse.

e Nella lezione successiva, i materiali necessari per |I'Esperimento
2 vengono portati in classe. Gli studenti vengono divisi in gruppi
casuali di 3-4 persone. Agli studenti viene chiesto di creare un
meccanismo che consenta di confrontare la crescita dei lieviti in
ambienti zuccherati e senza zucchero.

e Agli studenti viene chiesto quali altre condizioni sono
necessarie per la moltiplicazione dei lieviti.

e Agli studenti vengono mostrati presentazioni e video preparati
sull'argomento.

Lavoro di squadra
Ricerca

Dimostrazione pratica
ricerche, lavori di gruppo, ecc.) | piscussioni

Metodi di erogazione dei
contenuti (lezioni, discussioni,

Spiegazione
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Brainstorming
Problematizzazione
Esperimento pratico
Metodo di valutazione Quiz H5P
Riferimenti Ali, A., Shehzad, A., Khan, M. R., Shabbir, M. A., & Amjid, M. R. (2012). Il lievito, i

suoi tipi e il suo ruolo nella fermentazione durante il processo di panificazione-A.
Pakistan Journal of Food Sciences, 22(3), 171-179.

Kogak, F. 2019. Farkli Havalandirma Profillerinde Maya Cogalmasinin Betaglukan
Verimine Etkisinin incelenmesi. Ankara Universitesi. Fen Bilimleri Enstitiisii. Tesi
di Master non pubblicata.

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

Walker, G. M. 1998. Fisiologia e biotecnologia del lievito. John Wiley & Sons Ltd.,
1-7, Scozia.

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_%28biyol0ji%29
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://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/

1.3 Unita didattica 3 Le foglie trasportano ed evaporano l'acqua

1.3.1. Sfondo

La foglia e la fabbrica di energia della pianta e chiaramente e indispensabile per la sua sopravvivenza.
La fotosintesi converte |'energia luminosa in zucchero, che a sua volta viene trasportato alle parti della pianta
inattive dal punto di vista fotosintetico, come le radici (Katifori, 2018).
Le foglie sono generalmente la principale interfaccia della pianta per lo scambio di gas e si trovano in posizione
distale rispetto alla principale fonte di acqua, cioe il suolo. Di conseguenza, sono l'organo vegetale pil
disidratato e, in ultima analisi, controllano i tassi di traspirazione. La rete di vene della foglia trasporta I'acqua
dagli steli alle foglie. Anche il glucosio prodotto viene inviato alle altre parti della pianta dalle foglie attraverso
le vene.
Gli stomi (piccoli fori sotto la foglia) permettono all'aria di entrare e uscire dalla foglia. Gli stomi si trovano
solitamente sulla superficie inferiore della foglia.
Gli stomi si chiudono durante la notte per trattenere i gas e l'umidita nelle cellule della foglia e si aprono
durante il giorno per continuare gli scambi gassosi.
La spinta osmotica delle molecole d'acqua dal suolo alle radici provoca una pressione verso l'alto, nota come
pressione radicale. A causa di questa pressione, l'acqua assorbita dal terreno viene spinta verso l'alto
attraverso il tessuto xilematico del fusto. Lo xilema e il tessuto vascolare responsabile del trasporto dell'acqua e
dei minerali disciolti dalle radici fino al fusto e alle foglie della pianta. L'acqua viene trasportata per il resto del
percorso dalla traspirazione, che fornisce la maggior parte della forza necessaria per il trasporto dell'acqua
nelle piante.
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https://dictionary.cambridge.org/dictionary/english/yeast
https://www.slideshare.net/shiningpearl18/fungiyeastmolds
https://tr.wikipedia.org/wiki/Maya_(biyoloji)
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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Come tutti gli organismi viventi, anche le piante necessitano di un sistema escretore per scaricare l'acqua in
eccesso dal loro corpo. Questo processo di eliminazione dell'acqua in eccesso dal corpo vegetale & noto come
traspirazione. Si tratta generalmente dell'evaporazione dell'acqua dalla superficie delle foglie.

1.3.2. Contenuto

Modello pedagogico LearnSTEM

Modulo 3: Le foglie trasportano ed evaporano l'acqua

Obiettivo del modulo/unita di

apprendimento

Lo scopo di questo modulo e quello di far apprendere agli studenti come
le foglie trasportano ed evaporano I'acqua.

Durata

40x 4 dakika

Obiettivi di apprendimento

e Gli studenti saranno in grado di spiegare il fenomeno del
trasporto dell'acqua alle foglie e di dimostrarlo attraverso
esperimenti.

e Gli studenti saranno in grado di spiegare |'evaporazione
dell'acqua dalla superficie delle foglie delle piante e di
dimostrarla con esperimenti.

Risorse e materiali necessari
(fogli di lavoro, grafici, dispense,
video didattici, estratti da
libri/manuali, mappe mentali,
ecc.)

Esperimento 1: acqua, colorante alimentare, fiori o foglie
Esperimento 2: Foglio di alluminio, barattolo di vetro e fiore
Presentazioni di PowerPoint

Procedura

e Per realizzare questa attivita, gli studenti devono conoscere le
parti e le funzioni fondamentali delle piante ed essere in grado
di fornire esempi. Questi argomenti vengono ripetuti e poi
inizia I'attivita.

e |l materiale necessario per |I'Esperimento 1 viene preparato in
anticipo, portato in classe e messo in un posto dove ogni
studente possa vederlo. Gli studenti vengono divisi in gruppi
casuali di 3-4 persone. Utilizzando questi materiali, viene
chiesto loro di creare un meccanismo che consenta di osservare
come le piante trasportano l'acqua. | meccanismi progettati dai
gruppi vengono confrontati tra loro (Figura 1). Agli studenti
viene chiesto e discusso come le piante e le foglie trasportano
I'acqua. Vengono spiegate le vene delle foglie e le loro funzioni.

e Agli studenti viene detto che nella prossima lezione verra
osservato come le piante evaporano I'acqua. Viene chiesto loro
di pensare a cosa si puo fare per questo problema.

e Nella lezione successiva, i materiali richiesti per I'Esperimento 2
vengono preparati in anticipo e portati in classe. Si valutano
anche i materiali degli studenti che portano materiali diversi.

e Gli studenti vengono divisi in gruppi casuali di 3-4 persone. Agli
studenti viene chiesto di preparare un meccanismo per
osservare come le foglie evaporano I'acqua. | meccanismi
preparati dai gruppi vengono confrontati. Agli studenti viene
chiesto come fanno le foglie a evaporare l'acqua. Viene
spiegata la struttura degli stomi e come I'acqua evapora dalla
superficie delle foglie.

e Agli studenti vengono mostrati presentazioni e video preparati
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sull'argomento.

Metodi di erogazione dei
contenuti (lezioni, discussioni,
ricerche, lavori di gruppo, ecc.)

Lavoro di squadra
Ricerca
Dimostrazione pratica
Discussioni
Spiegazione
Brainstorming
Problematizzazione
Esperimento pratico

Metodo di valutazione

Quiz H5P

Valutazione continua tramite osservazione

Riferimenti

Boanares, D., Isaias, R. R. M. S., de Sousa, H. C., & Kozovits, A. R. (2018).
Strategie di assorbimento idrico delle foglie basate su tratti anatomici. Plant
Biology, 20(5), 848-856. https://doi.org/10.1111/plb.12832

Guzman-Delgado, P., Mason Earles, J., & Zwieniecki, M. A. (2018).
Approfondimento del ruolo fisiologico dell'assorbimento di acqua attraverso la
superficie fogliare da una prospettiva di cinetica di reidratazione. Plant, cell &
environment, 41(8), 1886-1894. https://doi.org/10.1111/pce.13327

Katifori, E. (2018). La rete di trasporto di una foglia, 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

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/ipg/04/28/25/36/1000 F 428253637 KXsq3ZhVTtYAZ
nVtDMYALVZgW1tZRDffN.jpg

1.4 Unita didattica 4 - Crescita delle piante e salinita

1.4.1 Contesto

| fattori che influenzano la crescita delle piante sono: la luce, I'acqua, I'anidride carbonica, I'aria, la temperatura,

la disponibilita di nutrienti essenziali, il pH del terreno e lo spazio per crescere. L'acqua & uno degli elementi

principali richiesti dalle piante. Quando si pensa al giardinaggio, generalmente si pensa all'acqua, al terreno e

alla luce del sole. Le piante possono soffrire quando uno di questi elementi viene compromesso. L'importanza

dell'acqua per le piante va oltre il semplice mantenimento in vita. L'acqua & anche un elemento necessario per


https://doi.org/10.1111/plb.12832
https://doi.org/10.1111/pce.13327
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
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.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://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
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far crescere le piante. L'acqua permette di assorbire i nutrienti vitali dal terreno. E anche I'acqua che aiuta a
trasportare lo zucchero e altri elementi che possono essere richiesti dai fiori o dai frutti.

| sali solubili possono essere facilmente assorbiti dalle piante. A seconda del tipo e della quantita di
composti salini che entrano nella pianta, diventano dannosi per la pianta quando superano una certa
concentrazione. Hanno un effetto velenoso sulla pianta, interrompendo la nutrizione e il metabolismo. Inoltre,
con l'aumento della concentrazione di sale nel terreno, diventa difficile per la pianta assorbire I'acqua dal
suolo, la struttura del terreno si deteriora e lo sviluppo della pianta rallenta o addirittura si arresta. A causa
dell'elevata concentrazione di sale si manifestano diversi effetti indesiderati. Lo squilibrio ionico € una delle
conseguenze principali. Un'elevata concentrazione di ioni Na e Cl, ad esempio, puo portare a processi
biochimici che possono rivelarsi fatali per le piante. La tossicita del sodio e del cloruro non solo induce disturbi
nutrizionali, ma causa anche siccita fisiologica abbassando il potenziale osmotico delle soluzioni del suolo.

La salinita causata da NaCl & uno degli stress abiotici piu comuni che influenzano la fisiologia delle
piante. Lo stress salino causa diversi disturbi alle piante (squilibrio degli ioni nutritivi, diminuzione della
conduttanza stomatica, bassa attivita fotosintetica, ecc.), alterazioni morfologiche (riduzione del numero di
foglie, delle dimensioni della pianta, della lunghezza delle radici e della produzione di frutti) e cambiamenti nei
metaboliti secondari (molecole segnale, ormoni e composti ossidativi). Pertanto, I'uso di acqua salina per la
coltivazione delle piante richiede l'identificazione di soglie specifiche per ogni specie a partire dalle quali le

colture mostrano sensibilita alla salinita.

1.4.2 Contenuto
Modello pedagogico LearnSTEM

Modulo 4: Crescita delle piante e salinita

Obiettivo del modulo/unita di

. L'obiettivo di questo modulo é di consentire agli studenti di spiegare i
apprendimento

livelli di salinita nel suolo che influenzano la crescita delle piante.

Durata 40'x 8

T . Gli studenti saranno in grado di spiegare |'importanza della salinita del
Obiettivi di apprendimento & pieg P

suolo per la crescita delle piante e di dimostrarla attraverso esperimenti.

Richiesto

Risorse e materiali

(fogli di lavoro, grafici, dispense,
video didattici, estratti da
libri/manuali, mappe mentali,
ecc.)

Per I'esperimento 1: vaso, terra, lenticchie, acqua.

Per I'Esperimento 2: Pianta di lenticchie, sale, acqua.

Per I'Esperimento 3: Piantine di lenticchie, concimazione, acqua
Presentazioni di PowerPoint

e Per svolgere questa attivita, gli studenti devono conoscere le
condizioni necessarie per la crescita delle piante ed essere in
grado di fornire esempi. Questi argomenti vengono ripetuti e
|'attivita ha inizio.

Procedura
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Metodi di erogazione dei
contenuti (lezioni, discussioni,
ricerche, lavori di gruppo, ecc.)

Metodo di valutazione

Riferimenti

“ Modello innovativo di apprendimento delle STEM

nelle scuole secondarie -

Il materiale necessario per I'Esperimento 1 viene preparato in
anticipo e portato in classe. Gli studenti vengono divisi in gruppi
casuali di 3-4 persone. Utilizzando i materiali, si chiede agli
studenti di piantare semi di lenticchie in 4 vasi nelle stesse
condizioni e di farli crescere annaffiandoli in egual misura. Dopo
circa 5 settimane le piante vengono osservate e confrontate. A
questo punto, le piantine dovrebbero avere la stessa altezza.
Nella lezione successiva si prepara l'acqua con diversi livelli di
salinita per I'Esperimento 2. | gruppi osservano le loro piantine
per 7 giorni innaffiandole in quantita uguali. | gruppi osservano
le loro piantine per 7 giorni annaffiandole in quantita uguali. Le
piante dei gruppi vengono confrontate. Si chiede agli studenti
quale pianta cresca meglio e se la quantita di crescita della
pianta cambi all'aumentare della salinita dell'acqua di
irrigazione e si discutono le risposte.

Nella terza fase dell'esperimento, si applica una fertilizzazione
eccessiva al terreno di una delle due piante cresciute in egual
misura e la si osserva per 7 giorni. Si discute |'effetto della
concimazione eccessiva sulla crescita delle piante.

Vengono create tabelle e disegnati grafici per confrontare la
crescita delle piante.

Agli studenti vengono mostrati presentazioni e video preparati
sull'argomento.

Lavoro di squadra
Ricerca
Dimostrazione pratica
Discussioni
Spiegazione
Brainstorming
Problematizzazione
Esperimento pratico

Quiz 5HP
Valutazione basata sulle realizzazioni e sui risultati pratici
Valutazione continua attraverso |'osservazione

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. e Kitchen, B. (1997). Salinita e tolleranza delle
piante. Utah State University Extension. AG-SO-03., Utah.

Petretto, G. L., Urgeghe, P. P., Massa, D., & Melito, S. (2019). Effetto della
salinita (NaCl) sulla crescita delle piante, sul contenuto di nutrienti e
sull'andamento dei prodotti di idrolisi dei glucosinolati in genotipi di
rucola. Fisiologia e biochimica delle piante, 141, 30-39.
https://doi.org/10.1016/j.plaphy.2019.05.012

Shahid, M. A., Sarkhosh, A., Khan, N., Balal, R. M., Ali, S., Rossi, L., ... &
Garcia-Sanchez, F. (2020). Approfondimenti sugli impatti fisiologici e
biochimici dello stress salino sulla crescita e sullo sviluppo delle piante.
Agronomia, 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

-10-

Co-funded by
the European Union


https://doi.org/10.1016/j.plaphy.2019.05.012
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

Modello innovativo di apprendimento delle STEM T
nelle scuole secondarie the European Union

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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