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The Importance of Knowledge Co-Creation in STEM Education in Africa:
A Review of Literature

Dr. Taulu Stephen
David Livingstone College of Education

staulu@gmail.com

Abstract

Active involvement of stakeholders in the Co-creation of Knowledge is a vital strategy of diverse
stakeholders in the curriculum design process in Science, Technology, Engineering, and Mathematics
education (STEM). The conceptual application of the term Co-creation could be a broad one that would
include different stakeholders at the time to come up with the relevant knowledge so as to have an
appropriate curriculum in place. The stakeholders involved take different roles of partnership and
collaboration. The lack of adequate content literature on the subject has necessitated this study to add to
the body of knowledge. The aim of the paper was to bring out the importance of Co-creation of the
knowledge through the review of the literature. The study reviewed that the collaborative learning
environment empowers teachers to become active participants in curriculum design, leading to increased
ownership and a deeper understanding of the learning process. The improved pedagogical method used in
Co-creation can bring out the relevant knowledge. Such a curriculum, therefore,can respond to the needs
of the learners.

Key words: Co-creation;Curriculum; Collaboration; Partnership; Knowledge

1.0 Introduction

Effective educational management depends on the planning and development of curricula. For this
reason, it's critical to assess how new approaches and procedures can contribute to the creation of more
imaginative and meaningful curricula as well as how to get there. For many educators, the foundation of
our educational system has been the tried-and-true, approved techniques of creating curricula and courses.
Teachers and professors create a large portion of their own curricula and courses, frequently working with
other faculty members and the administration of the school. While students are regularly asked for input
in the form of course evaluations, most of these requests center on their thoughts regarding an earlier
educational "product" that was planned and executed.

Therefore, incorporating a knowledge co-creation strategy into the design of curricula and courses can

enhance and increase the role that stakeholders, students in particular. This strategy plays an important

role in giving administrators and educators important information( Kumari, et al.,2019). This paper has

three parts: it defines knowledge co-creation of curriculums and explains its potential; it looks at

educational theories that address and are related to this topic; and it also reviews and classifies the factors
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influencing the work being done in this field. Finally, it will provide a framework for evaluating the
findings and suggest productive directions for future research. These are carried out in the framework of
analyzing and organizing the pertinent studies that have been conducted in this field.

1.1 Background of the study

The background of the evolution of STEM (Science, Technology, Engineering, and Mathematics)
education is a complex one in the African countries because it is not supposed to be separated from the
educational and the social political history of the countries. African’s STEM education in Africa is
marked by a transition from indigenous knowledge systems to a more globalized educational framework,
influenced by external forces such as colonialism (Kayumova and Strom, 2023).

If Africa’s curriculum has these attachments of external forces, then one would imagine if this STEM
curriculum would meet or deliver on the needs of the African countries. In view of this, evolution has led
to attempts being made in order to integrate modern knowledge and skills into the curriculum, while also
grappling with the challenges of creating inclusive and representative educational environments. The
experiences of African women in STEM, as highlighted by Mkhize (2023), is also one area that require
the need for a more profound transformation in STEM education, beyond mere reform. The legacy of
colonialism, as discussed by Ezeanya-Esiobu, and Ezeanya-Esiobu (2019) continues this time through the
curriculum that is in place. The STEM curriculum in Africa is not spared too (Badmus and
Omosewo,2020).

1.1 Statement of the problem

In spite of the increasing emphasis on collaborative learning approaches worldwide, however there is a
lack of comprehensive research on the specific benefits and challenges of knowledge co-creation in
African STEM education (Moalosi et al.,2017). Studies often focus on Western contexts and may not
fully capture the unique socio-economic, cultural, and infrastructural factors that influence knowledge
creation processes in African educational settings.

Feedback to educators is very important for the purpose of making improvements in education practice.
However, in many institutions of learning, it is still common practice for learners to provide feedback to
teachers through anonymous written methods. In some cases, graffiti writing has even taken center stage
in trying to communicate information to the teachers by the learners. It is important to note that the
integration of STEM education in the local contexts is important in that the approaches of STEM
education that are being taught in the curriculum (Torto et al.,.2022). The curriculum in place should not
just focus on imparting global knowledge but must also meet the needs and challenges of the local
environment. Once the STEM education curriculum is meeting these needs, then the impact may be more
meaningful to the African communities.

The existing literature on STEM (Science, Technology, Engineering, and Mathematics) education in

Africa reveals several gaps that need to be addressed to enhance the effectiveness and reach of these

educational programs. Mutsvangwa and Zezekwa (2021) identify key issues hindering the growth of

STEM education in Africa, such as the shortage of qualified STEM teachers, overcrowded classrooms,

lack of resources, outdated curricula, and inadequate teacher training. These challenges highlight the need
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for more research focused on developing practical solutions and strategies to overcome these barriers
(Mutsvangwa andZezekwa, 2021).

1.2 Objectives of the study

The objective of this study was to provide valuable insights for educators, policymakers, researchers, and
other stakeholders interested in enhancing collaborative learning experiences within the STEM fields on
the continent.

1.3 Significance of the study

This paper reveals a diversity of complexities that teachers and learners currently are facing today on the
importance of knowledge Co-creation. The rationale for focusing on knowledge Co-creation in STEM
education in Africa is rooted in the continent's need for modernization, economic development, and the
empowerment of its youth to meet the challenges of the 21* century.understanding the importance of
knowledge co-creation in STEM education is essential for fostering innovation, addressing local
challenges, enhancing learning outcomes, building research capacity, fostering collaboration, empowering
communities, and driving sustainable development in Africa.

2.0 Methodology

This paper usedHasanah (2020) method who conducted a literature review to identify common themes in
STEM education and the scope of STEM education from previous studies. This review utilized a variety
of keywords and electronic databases, demonstrating the importance of a comprehensive search strategy
in capturing the breadth of STEM education literature. The review's findings on the definitions and scopes
of STEM education based on literature underscore the importance of understanding how STEM education
is conceptualized and implemented across different contexts (Hasanah, 2020). Wang, Shen, and Chao
(2021) integrated computational thinking into their review of STEM education literature. Their narrative
reviews involved identifying key areas for future study by reviewing empirical studies investigating
computational thinking in higher education's teaching and learning contexts. A narrative approach to
literature review and analysis in STEM education involves a structured method to explore existing
research. This approach encompasses a broad range of sources, utilize clear inclusion and exclusion
criteria, and focuses on identifying trends, gaps, and emerging themes in the literature. Such an approach
is crucial for understanding the current state of STEM education, particularly in diverse educational
contexts like Africa.Studies that were not directly addressing knowledge co-creation or lacking sufficient
methodological were left out so as to maintain the integrity of the review.

3.0 Review of literature

Literature review is pivotal in ensuring the relevance and quality of the research being analyzed with the
criteria for inclusion and exclusion in a study. This study adopts the study of Greenhalgh et al., (2016)
who presented a narrative review of literature.

3.1 The Significance of Knowledge Co-creation in STEM Education in Africa

In Africa, where access to quality education remains a challenge, the concept of knowledge co-creation
has emerged as a crucial strategy for improving STEM (Science, Technology, Engineering, and
Journal of Applied Education and Practice. VVol. 2 Issue. 1 April Year 2025 ISSN: 2945-2694



Mathematics) learning outcomes. This narrative review explores the principles and practices of
knowledge co-creation, the barriers to effective STEM education, the role of key stakeholders, and
innovative approaches that can drive meaningful change in the classroom. By embracing this
collaborative approach, African educators can empower learners, engage communities, and foster a
culture of innovation that prepares the next generation of STEM leaders.

3.2 Defining Knowledge Co-creation: Principles and Practices

In order to create, share, and use information, educators, students, and community members collaborate in
a process known as knowledge co-creation. Hsu et al. (2023). On the other hand, co-creation is described
as “a way of working together where people from all backgrounds are invited to jointly produce a product
or service that will benefit all of them” by Kaminskiene et al. (2020). The process in which important
stakeholders engage and contribute to the ideation, design, and subsequent stages of the product
development cycle is known as knowledge co-creation.

As the name implies, "co-creation” refers to the process of several people coming together to produce a
good or service (Cook-Sather et al., 2014; Dunne and Zandstra, 2011). Numerous domains, including
industry, government and administration, and the handling of social concerns, can benefit from the
application of this idea. The effect that knowledge co-creation can have on education in particular has
received a great deal of attention (Kumari et al.,2019). Learners must provide their input to the courses
being provided in the educational programme.

By actively involving all stakeholders, knowledge co-creation ensures that the educational experience is
relevant, contextual, and responsive to the unique needs and perspectives of the local community. The
core practices of knowledge co-creation include joint problem identification, collective research and
exploration, and the co-design of educational interventions (Gazulla et al.,2020). This iterative process
enables the integration of diverse knowledge systems, the incorporation of real-world applications, and
the development of tailored solutions that address the challenges faced by STEM learners in Africa.

3.3 Challenges in STEM Education in Africa: Barriers to Effective Learning

Among the challenges that STEM education has undergone are the following: Limited Access to
Resources Many African schools and communities lack the necessary infrastructure, equipment, and
funding to provide high-quality STEM education. This includes a shortage of science laboratories,
technology-enabled classrooms, and qualified STEM educators (Singh-Pillay and Naidoo,2024).

Linguistic and Cultural Barriers The diversity of languages and cultural practices across Africa can create
challenges in delivering STEM content that resonates with learners (Brown, 2021). Bridging these gaps
and ensuring the relevance of STEM is crucial for effective learning.

Socioeconomic Disparities Poverty, gender inequalities, and other socioeconomic factors can limit access
to STEM education, particularly in rural and marginalized communities (Nazli and Noman,2023).
Addressing these disparities is key to ensuring equitable opportunities for all learners. Many African
STEM teachers lack the specialized knowledge, pedagogical skills, and ongoing professional
development needed to effectively engage and support learners (Gumbo, 2020). This is all due to the
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insufficient Teacher Training. Investing in teacher training is essential for improving STEM education
outcomes.

3.4 The Role of Stakeholders in Knowledge Co-creation: Educators, Learners, and Community

Effective knowledge co-creation in STEM education requires the active participation and collaboration of
various stakeholders, including educators, learners, and the broader community (Gazulla et al.,2020).
Educators play a pivotal role in facilitating knowledge co-creation (Dollinger and Lodge,2018). They
must be open to incorporating diverse perspectives, fostering learner agency, and adapting their teaching
practices to the unique needs of their students and communities.

Learners are at the heart of the knowledge co-creation process. They bring their own experiences, cultural
knowledge, and problem-solving skills to the table, actively shaping the learning experience and
contributing to the development of relevant STEM solutions (Poto,2023). The broader community,
including parents, local experts, and community-based organizations, are essential partners in knowledge
co-creation (Senabre Hidalgo et al.,2021). Their involvement ensures that STEM education is grounded in
the realities and aspirations of the local context, fostering a sense of ownership and sustainability.

3.5 A framework for Knowledge co-creation

According to Bovill et al. (2016), co-creation of curricular enhancement can occur at the individual
practice, course/program, and institutional levels. The institutional level of implementing a co-creation
approach to curriculum is discussed in this paper. Student team members, who included paid interns and
representatives from the student union, worked in a distributed leadership environment where they were
able to guide their learning, practice democratic citizenship, and engage in shared decision-making (Bron
et al., 2018).
Members of the student team served as both representatives of the student voice and co-designers of the
curriculum. These roles, however, did not conflict with one another; in fact, there was a lot of overlap
(Bovill et al., 2020).

The project team developed a framework for curriculum enhancement that reflected the opinions of
student team members as well as staff members from various disciplines and functions. The institution's
strategy and ideals are in line with the main tenets of this approach. The framework for curriculum
enhancement is composed of three main components: graduate qualities, inclusive curriculum, and
evaluation and feedback. A fourth element that runs throughout the work is co-creation. The relationship
between co-creation, curriculum enhancement work, and institutional ideals is depicted in Figure 1.
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Figure 1: Showing Curriculum enhancement and Co —creation framework
(Source: Cabral et al.,2023)

Each of the four main areas of educational enhancement is informed by and incorporates the institutional
values (inclusive, proud, ambitious, collegial, ethical). The ideals guide the university's approach to
evaluation and feedback, serve as a foundation for the ideas of an inclusive curriculum, and offer a
framework for graduate qualities. The core of curricular enhancement projects is co-creation with
students, which stems directly from the “collegial." The institution "will be collegial and promote a strong
collegial community through openness, listening, understanding, co-operation and co-creation," according
to the institutional Strategy 2030 (Queen Mary University of London-2019). As a result, we carry out our
job using the precise objectives and techniques mentioned in Strategy 2030. Additionally, the university's
"Education Approach™ (Queen Mary) endorses it. From the initiation of these projects, direct student
input into the planning and setup was crucial.
The institutional goals were for students to be involved at all stages of planning and delivery, not merely
to be consulted for their opinions. Paid student interns and student representatives from the students'
union participated in every project area. A job profile was created, and interviews were conducted to
choose students who best fit the internship requirements in order to ensure that student involvement in the
projects was fairly compensated. All partners, including the student team members, actively participated
in the co-created projects by conducting research at other institutions, planning and executing a pilot
study, gathering and evaluating student opinions, creating case studies of successful practices, creating
guidelines for staff and students, and more.
The Framework of Stakeholder Involvement in Co-Creation, which illustrates the results of active
participation of various stakeholders in the educational design process, was established based on the co-
creation literature review. According to Cook-Sather et al. (2014), the inner triangle highlights how
learner participation improves learning processes because of psychosocial, motivational, and/or
metacognitive impacts. Teachers gain from co-creation because, via the same mechanisms outlined
above, conversations with students enhance their instruction and support their professional growth. Other
pertinent parties that can participate in the co-creation process are represented by the triangle's left corner.
These parties could be software developers, workplace partners, educational designers or educators,
researchers, or architects (Harrison et al., 2017; Konings and McKenney 2017; Ruskin and Bilous 2020).
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3.5 Innovative Approaches to Knowledge Co-creation in STEM Classrooms

Embracing knowledge co-creation in STEM education requires the implementation of innovative,
learner-centered approaches that engage all stakeholders. These approaches may include:

Project-Based Learning Learners work collaboratively to identify local problems, design and test
solutions, and present their findings. This approach bridges the gap between theoretical concepts and real-
world applications, fostering critical thinking and problem-solving skills (Singha and Singha, 2024).

Community-Driven Curriculum Educators and community members co-create the curriculum, ensuring
that STEM content is relevant, culturally responsive, and aligned with the needs and aspirations of the
local context. This empowers communities to take ownership of the educational process (Breen et
al.,2023). Maker Spaces and STEM Clubs are dedicated spaces and extracurricular activities that
encourage hands-on experimentation, prototyping, and the application of STEM concepts. These
platforms foster creativity, innovation, and the development of 21st-century skills.

3.6 Measuring the Impact of Knowledge Co-creation: Evaluation and Assessment Strategies

Assessing the impact of knowledge co-creation in STEM education requires a multifaceted approach that
goes beyond traditional test scores. Innovative evaluation and assessment strategies may include:

Learner Portfolios: Collecting and curating a diverse range of learner work, such as projects, reflections,
and collaborative artifacts, to showcase growth, critical thinking, and the application of STEM concepts.
Community Feedback: Engaging with community members to gather their perspectives on the relevance,
effectiveness, and broader impact of the STEM education program, providing valuable insights for
continuous improvement (Letendre, 2024).

Longitudinal Tracking: Monitoring the long-term outcomes of knowledge co-creation, such as increased
STEM career aspirations, improved learning outcomes, and the development of innovative solutions to
local challenges. Collaborative Assessment Involving learners, educators, and community members in the
design and implementation of assessment strategies, ensuring that the evaluation process is inclusive and
aligned with the principles of knowledge co-creation.

3.7 Scaling Successful Knowledge Co-Creation Models: Opportunities and Considerations

As the benefits of knowledge co-creation in STEM education become more evident, there is a growing
need to scale successful models across Africa. This process requires addressing key considerations:
Collaborative Partnerships Fostering partnerships between educational institutions, local communities,
government agencies, and international organizations to share best practices, mobilize resources, and
ensure sustainable implementation (Lima, 2021). Policy Alignment Advocating for policy changes that
prioritize and support knowledge co-creation in STEM education, ensuring that the necessary
infrastructure, funding, and incentives are in place to drive widespread adoption. Capacity Building
Investing in the professional development of educators and facilitating the exchange of knowledge and
skills across different regions, enabling the replication and adaptation of successful knowledge co-
Journal of Applied Education and Practice. VVol. 2 Issue. 1 April Year 2025 ISSN: 2945-2694



creation models. Technological Innovation Leveraging digital technologies and platforms to facilitate
virtual collaboration, remote learning, and the scalable dissemination of knowledge co-creation resources
and best practices (Kreiling and Paunov,2021).

3.8 Embracing the Future of STEM Education through Knowledge Co-creation

As Africa continues to address the challenges in STEM education, the adoption of knowledge co-creation
principles and practices holds immense promise. By empowering educators, engaging learners, and
fostering community involvement, this collaborative approach can transform STEM classrooms into
vibrant hubs of innovation, critical thinking, and sustainable development (Taimur and Sattar,2020).
Through the collective efforts of all stakeholders, knowledge co-creation can pave the way for a future
where African STEM education is inclusive, responsive, and primed to nurture the next generation of
leaders and problem-solvers. By embracing this transformative model, Africa can unlock the full potential
of its youth, driving progress and positioning the continent as a global leader in STEM education and
innovation.

4.0 Conclusion

In conclusion, knowledge co-creation plays a pivotal role in advancing STEM education in Africa by
enhancing collaboration, fostering innovation, addressing societal challenges, promoting diversity and
inclusivity, and building capacity for sustainable development. By embracing this collaborative approach
to learning and problem-solving, African countries can harness the collective expertise of their people to
drive positive change and create a brighter future for generations to come.
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Argument

The teaching profession is a complex one, with high demands placed on schools, as they are
responsible for laying the foundation of culture and education for future generations. Teachers must take
on multiple roles, which are both complex and diverse, including teaching students with special needs and
learning difficulties.

We increasingly discuss quality education and well-qualified teachers. Strategies for modernizing the
training and professional development of educators require constant new visions and additions to improve
professional development paradigms, including in the workplace.

Mentoring provides a unique opportunity to avoid inefficient individual effort, overcome self-doubt,
surpass obstacles, and achieve positive professional affirmation.

Due to its nature and complexity, the teaching profession is one of the most rewarding, though
demanding, careers. It brings both professional satisfaction and requires dedication, commitment, and
responsibility.

Objectives and Hypothesis Formulation

Objectives:
In this research, I aim to achieve the following objectives
1. To highlight the role of pedagogical practice in the training of future teaching professionals,
particularly students in Pedagogical Highschools.
2. To concretely define the role of pedagogical practice.
To establish the importance of implementing pedagogical practice.
4. To identify the training needs of future teachers and explore ways to optimize the
methodsused by mentors to improve their training.

w

Hypothesis Formulation:

This research is based on the hypothesis that:
- if appropriate teaching methods are used in pedagogical practice activities, then the efficiency of
learning didactic concepts will improve, ultimately leading to the effective preparation for future
teachers.
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To demonstrate this hypothesis, we propose launching a psycho-pedagogical study aimed at
proving the effectiveness of didactic activities within pedagogical practice by experimenting with new
models of action.

We seek to understand how important pedagogical practice is, how well it has prepared student trainees
for the teaching profession, how effective the acquired knowledge has been, and what beginner teachers
will apply in their first 1-2-3 years at the teaching post.

Location, Period, and Research Methodology

The research was conducted during the 2023 school year, first semester, on a sample of teaching staff
with 1-2-3 years of experience in the profession. The sample included teachers with 1-2-3 years of
experience, former graduates of the ,,Nicolae Bolcas” Vocational Pedagogical Highschool in Beius and
the ,,losif Vulcan” Pedagogical Highschool in Oradea.

We used the following methods: Experiment, Observation, Survey, and Questionnaire.

I11.4. Research Sample
Regarding sampling, we selected a sample of 50 teachers, an experimental sample consisting of 45
women and 5 men.
Table with the structure of the groups in the sample:

Total Women Men

Experimental Group

50

45 of which 10 with
1 year of experience

22 with 2 years of
experience

13 with 3 years of

5 of which 1 with 1
year of experience

2 with 2 years of
experience

2 with 3 years of

experience experience

Research Procedure

The research was conducted in three stages:
-Initial Stage- This stage had a constatative character, focusing on selecting and identifying teachers with
1-3 years of experience in education, who were former graduates of pedagogical highschools in Bihor..
-Experimental Stage-During this stage, we worked with the selected teachers, who received a
questionnaire consisting of seven questions (Annex 1).
- Final Stage-In this phase, we engaged in discussions with novice teachers about the importance of
pedagogical practice as a method for training future educators.

Journal of Applied Education and Practice. VVol. 2 Issue. 1 April Year 2025 ISSN: 2945-2694



Pre-experimental stage

The initial stage had a constatative character, focusing on selecting and identifying teachers with
1-3 years of experience in education, who were former graduates of pedagogical highschools in Bihor. .
Experimental stage
During the experimental stage, we worked with teachers who received a questionnaire containing seven
questions.

Results Interpretation
In the experimental stage, we worked with teachers who received a questionnaire with seven
questions.

For the first question ,,What was the quality of the training provided by the mentor teachers at the
Pedagogical Highschool where you got prepared for your profession?” the teaching staff responded
as follows:

a) good - 7 participants

b) very good - 40 participants

c) satisfactory - 3 participants

Question 1
50
40
30
20
10

mhuna Mfoartebuna satisfacatoare

For the second question, "Were the pedagogical practice classes sufficient throughout the four years
of highschool?", the responses were as follows :

a) yes-32 of the interviewed subjects

b) no-18 subjects
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Question 2

40

30

20 I

10 l
0

Hda Enu

To the third question, ,,Did the teaching practice help me when | got to the teacher’s desk?”,
the responses were as follows:

a) yes — a number of 48 subjects

b) no - 2 subjects

Question 3
60
50
40
30
20
10
0 —
Eda Enu

To the fourth question ,, The training | received during my pedagogical practice was able to meet all
the requirements for the job I occupied?”,- the responses were as follows:

a) yes- a number of 48 subjects

b) no- 2 subjects
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Question 4
60
50
40
30
20
10
0 —_—

Category 1

Hda Enu

For the fifth question ,,Was there more theory or more practice?”- the responses were:
a) more theory-2 subjects
b) more practice-18 subjects
c) both theory and practice equally- a number of 30 subjects

Question 5
20
15
10
5
0 -
Emaimult @ maiputin ambele

To the sixth question,”Was more importance given to specialized subjects at the expense of training
for the teaching profession?”- the responses were as follows:

b) no- 50 subjects

c) the same
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Question 6
60
40

20

Hnu Mlafel

To the seventh question, ,,How do you assess the material resources and methods used in your initial
training as a future teacher?” - the responses were as follows:

a) old methods, unsatisfactory, that did not help me- no subject

b)new methods, adequate,that helped me— 50 subjects

Question 7

Emaimult  mmaiputin ambele

Post-experimental Stage

The final stage involved discussions with novice teachers about the importance of pedagogical
practice as a method for training future educators, conducted in the form of a survey

Following the survey, responses from the novice teachers were gathered.

The initial professional stage was analyzed in terms of the challenges faced by newly employed
teachers: student behavior issues, the development of teaching projects, classroom management, student
motivation for school and learning, and a lack of self-confidence.

Novice teachers stated that these aspects are not learned during pedagogical practice but are
accumulated over time. They seek support from colleagues, mentors, experienced teachers, and
department heads. They also mentioned that mentoring, counseling, and model open lessons within
pedagogical circles and committees serve as valuable examples.
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Another recognized form of professional development for novice teachers includes participation in
symposiums, conferences, debates, round tables, access to specialized literature, conducting lessons, and
attending lessons observed by the school principal or the coordinator of the methodological committee.

Schools and pedagogical high schools play a crucial role in the training of future teachers. Here,
both theory and pedagogical practice are emphasized, with practice being particularly significant.
Universities further complete teachers’ knowledge and introduce new elements into their training.

RESEARCH CONCLUSION

The teaching profession is complex but rewarding. The key elements of this profession are
communication and relationship-building.

Through this study, we aimed to capture the complexity of the teaching profession, the new roles
and competencies that teachers must assume and develop. We sought to highlight the status of the
teaching profession, the role of the educator, their competencies, and the issue of continuous professional
development.

The survey concluded that pedagogical practice is extremely important. It familiarizes trainees
with the school environment—classrooms, schedules, teaching subjects—and places them in real-life
teaching situations, transitioning from theory to practice. It helps them apply the knowledge they have
acquired, both pedagogical and psychological, to effectively organize and conduct teaching activities.

We have aimed to demonstrate that mentoring is highly important and should be seen as a solution
for reforming the teaching profession and training future educators.

The quality of a mentor lies in their dedication to sharing experiences with a novice, offering a
model of professionalism, guidance, and support in all aspects of lesson planning, teaching, and
evaluation.

Webgraphy:

-https://www.telacad.ro/importanta-mentorilor-in-cariera/
-https://blog.whap.ro/2021/10/29/de-ce-este-important-sa-ai-un-mentor/
-https://respiro.ro/time/importanta-unui-mentor-in-dezvoltarea-profesionala
-https://proform.snsh.ro/baza-de-date-online-cu-resurse-pentru-dezvoltarea-unui-management-
institutional-antreprenorial-de-calitate-in-scoli-defavorizate/profesorul-ca-mentor
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«To Bipiio MaOnpotik@v s E” Tagne:
"Eva, moAOTIN0 EKTAOEVTIKO EPYUAELDY

Ioavvng Koving, IIE 70

Aevbovtig 9ov Anpotikov oyoreiov Aptag, janniskoulis@gmail.com

H dwaokalio Tov pobnpatikov oty E” tédén tov Anpotikov oyoieiov amoteAel Evav Kpioo otabuo
ot poadnotaxn mopeio Tov pobntdv. To ekmadeutikd VAIKO Tov GUVOOEVEL TN GLYKEKPLUEVT TAEN £xEl
oxed100TEL e GKOTO VO EVIGYVGEL TNV KOTOVONON TOV LOONUOTIKOV EVVOIMV, TNV AVATTUEN TNG KPLTIKNAG
oKEYNG, Kot TN ohvdeon TV pobnuoatikedv pe v kadnuepvn (on. Hopakdto, avoilvovtar ot Pacikég
apYES KOl OTOYEVGELS TOL VAIKOV, 0 POAOG TOL EKTOOELTIKOD KOl TO HAONUOTIKA TEPEXOUEVO TTOV
neptlapPavet.

Ewayoym

To Biprio Mabdnpotikov yio v E” t4én Basiletoar oto Avarvtikd Tpdypoppa (AETIIE — ATTE, 2003)
kot oto Néo Ilpdypappa XEmovdodv (NIIZ, 2011). ‘Exer dwpopewbel pe emotmuovikry Pdon,
EVOOUOTOVOVTAG TIG GVYYPOVES OO0KTIKEG HeBddOVG Ko Bempieg pddnong, Kot mapoakoAovBet tn o1ebvn
EKTOLOEVTIKT TPAKTIKY. AvaAvTikdtepa, ToBIBAio Mabnpatikwv yia thv E* td§n amotelel éva onuaviikd
gpyorelo 610 MAMICIO NG HOOMUOTIKNG ekmaidevons, KaBdg oyedtdotnke pe Pdon TG oVYYPOVES
EKTTOOEVTIKEG OTOUTIOELS KoL T TPOYPApUaTo omovd®v mov Kabopilovv v mopeia TG SOAGKAALNG.
Boaoiletal 610 Avadutiké Mpoéypappa (AEMNE — ANZ, 2003), to onoio kKabEpwaoe Tig BepeMMOELS apyES TG
pobnuatikng okéyne, kabdc kot oto Néo Mpoypappa Imovdwv (NMZ, 2011), TOL EVOOUATOGCE TLO
oLYYPOVES TTALOAYMYIKEG TTPOCEYYIGELS, OVTOMOKPIVOUEVO OTIS avaykes tng emoyns.Ilapaxorovdel Tig
eEeMEelg ot O1ebvn EKTOOEVTIKNY TTPOKTIKTY), TPOCSPEPOVTAG GTOVS HoONTEG Eva LovTéAO udbnong mov
eotdlel om Pabid kotavonon ToV HAONUATIKOV EVWOLOV Kol TNV avamrTuEn Kpiotuov JeE10THTOV.
Evoouatover 11 Oewpleg pdbnone, evBoppivovioag po pabntokevipikn mpocéyyion, Ko alomotel
oUYXPOVEG SLBAKTIKEG OTPATNYIKEG, OTTMG 1| avaKaAvyN Hécw mpofAnpdtov, n Propatiky pdonon, Kot n
dwBepatiky Tpocéyyion.To Biprio aokel To pabnt otn pnebodikn okéyn, 6TV AvVAAVOT|, GTNV OPAipEST),
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OTN YEVIKELOT, OTNV EPOPLOYN KOl OTIG AOYIKEG dlepyaciec cOUE®VA e TO OfeRatTiKO eviaio TAMIGLO
TPOYPAULOTOS GTOVODV TV podnuatikov.EmmAéov, 1o Biprio £xel oxediactel pe TpoOTO TOL VoL TPOAyEL
™ ovvepyaocia, TN dapopomoinon kol tnv &atopikevon g pabnong. Aviamokpivetal 6T OVOYKES
HaONTOV pE OlPOPETIKA HoONCLOKG TPOPIAh, EVD TAPEYEL GTOV EKTOLOELTIKO TO EPYOAElD Yoo val
Slpopemcel €va pobnotokd mepBAAiov mov KoAAEPYEl TNV OTOVOUIQ, TN ONUIOVPYIKOTNTO KOl TNV
KPITIKN  okéyn.Xvvendg, to Bipiio Mobnuatikov tg E° tédEng dev mepropiletar oty ekudbnon
HoONUaTIKOV Kavovav Kot texvikav. Eivol éva epyaldeio mov otoyedel 6TV oAokAnpwuévn avantuén tou
padnth, €podldlovtdg tov pe deEotnteg mov Eemepvohv Ta 6TEVA OpLaL TG UAOMUATIKNAG EMGTAUNG KO
epappoloviar oty kadnuepv (oM kot g €va eupv EAGUO YVOOTIKGOV ovTikelpnévoy. Eotidlel og 600
kaiplo onueio: oto Madnpoatiké I'pappatiopnd, onradn otnyv eEokeimon TV HodnTodV pe T ¥pron Tov
ponuotikov oty kowovio kot ot Madnpotiky Xkéyn, onilodn v avantoén g kavotTog
CLOYETIONG LOOMUATIKOV EVVOLDV KO ONUOVPYiag EVOG OTKTVOV 10EMV.

O X160t T0v EKtandgutikov YaAkov

To exmadevtikd vAKO twv Mabdnpatikov g E° 14éng otoyxevel vo efomAicel tovg pobntég pe
0e10TNTEG KOl YVAGELS OV EIVOL OVGLAGTIKES TOGO Yl TNV OKAONUOIKY] TOVG TPO0do OGO Kot Yo TNV
epappoyn toug oty Kadnuepvi {on. Ot 6tdYol ToLv VAIKOV £oTidlovv oe 600 Bepelmoelg dEoveg: Tov
ReONUOTIKO YPURPOTIGNO Kot T poOnpatik) oKEy).

1. MaOnpoatikég I'pappatiopog

O poOnpatikdc ypoppatiopds amotedet T fAoT Yo TV EVEPYTN CLUUUETOYN TOV HOONTAOV GE Lo KOmVia
omov to. padnuotikd mailovv xaipto poro. O oTOYOG OVTOC ETIKEVIPAOVETOL GTNV IKOVOTNTO TOV
LoONTOVVO KOTOVOOUV TMG YPNOLULOTOOLVTOL TO HOOMUOTIKG GE TPOYUOTIKEG CLVONKES, OMMG M
owovopio, 1 TEYVOAOYiD, KOl 1 EWCTAUY, VO OVOADOLV KOl VO EPUNVEVOVV OESOUEVE, YEYOVOTA 1|
npoPAnuata mov meptlappdvouy pabnuotikés Evvoleg, mpdypa to omoio pmopel va mepthapPdvet, yio
TOPAOELYID, TNV KOTOVONOT GTOTICTIK®V, TN YXPNON TOGOGTOV 1 TNV &miAvon mpofAnudtov mov
oyetiCovion pe wabnuepwvég amopdoels. Emiong, va emepPaivouv dnuovpykd ce TPoPAnUatiKég
KATOOTACELS, €QapUolovTog o pobnuatikd yuo va Tpoteivouv AVcELG 1 Vo AaUPAvoOUV TEKUNPLOUEVES
AmoPacELC.

O podnuatikdg YpoUUOTIGHOS GUUBAALEL OTNV OVATTTUEN LOG AEITOVPYIKNG OXEONG LE To. LaONUATIKA,
kafiotdvtag To podntég "eyypdupatons” 6e LaONUOTIKES TPOKTIKES KOl ETOLOVS VO TOL EQAPUOGOVY GE
nowilo medio g {ong Tovg.

2. MoOnpotikn Zxéyn

H poOnpotikn oxéyn amotedel tov mupnva g KATOVONOTMG KOU TNG ONUOLPYIKNG XPNONG TV
padnuotikov. O 61d)0g OVTOG OTOGKOTEL GTNV AVATTTLEN TNG IKOVOTNTOS TOV HodnT®dV va. cuoyetilovv
LOOMUOTIKES EVVOLEG KOl VO KOTOVOOUV TS aVTES cuvdEovTal HeTaEh TOVS, ONUoLPYdVTAS £va d1KTLO
0Wemv Yopw ond Pacwkég Oepelmoetg évvoleg. o mapaderypa, n oHVOEST AVAUESH GTOVG PLGIKOVG
aplOpovg, T KAAGHOTO KoL TN YEOUETPIOL EVIGYVEL TNV OMOTIKN Koatavonon tov podnuotikav. Kotd
OLVETELD, CKEPTOVTOL AOYIKE KOl GUGTNUATIKA, YPNOLUOTOIMVTOS podnuatikés pefddovg yia v avaivon
kot egmilvon mpoPinudtov. Emiong, yevikebovv évvoleckon €youvv T dvvatdtnto vo gpapuofovv
YVOOT TOVG G VEX, AyVOGTA TPOPANLATO, OVOTTOCGOVTOG T ONLOVPYIKOTNTA Ko TNV eveMEia TOLg 01N
oKEYN. Avanticcoouv éva 16yvpo dikTtvo Wemv ov Pacileton o BepeMdoels Evvoleg, OTmg 1 £vvola Tov
ap1Opov, TG oxéong, TNG LETPNONG Kot TNG OOUNC.
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H pobnpotiky oxéyn mpodyst ™ Pobid koatavonomn, avti g EMQOVEINKNG OTOUVNLOVELONG, Kot
ovpPdAdrel oty avdmtuén oelot)Tev Tov ivan {®MTIKNG oNUaciog Yio TNV ETiAVOT TPOPANUAT®OVY Kot TV

EPAPUOYH TNG YVOONG.
Yvvovaotiki) EQappoy tov X1éy0v

O ovvdvaoudg Tov PaONUOTIKOD YPOUUOTICHOD Kol TNG HoONUaTIKNG okéyng Oev gival omAmg
COUTANPOUATIKOS, AL amdAvTa cuvdedepévos. H kodhépyeio avtdv tov 600 afdvev divel 6Tovg
naONTéEG €O, VO HPOLV MG KPITIKA CKEMTOUEVOL TOMTEC, 1Kavol Vo a&lomotohV T LoONUATIKY YVOon
oTNV KOOMUEPVOTNTA TOVG, VO AVATTOGCOVV PETAYVOOTIKEG 0e&10TNTES, ONANOT VO KOTOVOOUV KOl VO
eEAEYYOVV TOV TPOMO UE TOV OMOI0 OKEPTOVTOL KOl AVVOLV TPOPANUOTO KOl, OC OTOTEAEGUM, VO
avamtOEOLY o OETIKN oTdon amévavtt 6To pHobnuoticd, PAETOVTIAC To. ¢ XPNOLUO Kol ONHOVPYIKO
epyaieio.

Avtd 1o dimtvyo otdxwv Bétel ta Begpuéha yoo TV emrTLuNUEV HAONUOTIKY] eKTaidgvon KOl TNV
KOAMEPYELD TV dEE0THT®V TOV 210V audva.

Baowkég Apyéc kan Xtoyor

To vAKd diémeTon amod Tpelg BepeMdOels apyEc:
e MaoOnpatikonoinen pLécm d1epedivong, GLAALOYIGHOD KoL ETKOVOVIOG.
e  MaOnon péow avaxkdrioyng kot exilvong tpofAnudtov.

o ZUPUTANPORATIKOTITA GTNV EQOPLOYT TOV HLOONUATIKOV GE TPOYHOTIKEG GLVOTKEC.

O o16)0¢ lvar va avaderyBovv ot 1310 TEG TG LAONUATIKNG YVAOONG: YEViIKEVOT, aKpifera, BefaroTnTa
KOl 6uvTopia.

O Porog Tov Ekmondevtikov

O ekmodevTiKdc Kadeitor va SNUovPYNGEL £V LIOGTNPIKTIKO podncloKd mepdriov, dmov ot pabntég
evBappivovior va  oké@Ttovtal podnuotikd, Kotavoouv TiG podnuotikés oladikacieg ovti v
OTTOLLVTLOVEDOLV TOTTOVG, CUUUETEYOVV GE EEATOMKEVUEVT] KO OLOLPOPOTOINLEVT LaOn o).

H a&oldynon xatéyet kevipikd poOAO KOl OMOGKOTEL QPEVOS GTNV OPYLKY] KOl SIOUOPPOTIKY] OTOTIUNON
™G LoBNGLOKTG TOPELNG, APETEPOV GTNV AVOTPOPOSOTNOT|, EVIGYVOVTOS TN LABNoN Kot TN dtdacKaAia.

O ekmodevTIKOC, PéEGa amd TNV TEPLYPAPIKT aSl0AdYNoT, TapaKoAovOel deEdotnTeg dnmc N Guvepyacia,
N avaANY”M TPOTOROLAI®V, KOl 1) ALTOVOUiN, VTOGTNPILovTag ToV padntn vo. oKEPTETAL, VO OMILIOVPYEL,
Kot vo. omo@acilet.

MoOnpotika Iepreyopeva
To BMo mepthapPaver 8 Bacikéc evotnteg:
1. ApwOpoi kar Adyeppa(evomreg 1,2,3,5, 6=AlyePpa)
o E&oweiwon pe v Evikeideta daipeon kot To Kprnplo S1oupetodTNTOC.

o Awyeipion apvnTikev aplBudv kot Bacik®v apy®dv e AlyeBpoc.
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2. Xroyaotikd Modnpatikd(Evomta 4)
o Eioayoyn oe mBavotnTEG KO GTATIGTIKY].
3. Xopog, I'eopetpio, kor Merpiosig(evotmteg 7,8)
o AvdamtoEn 0e€10TNTOV GE YEMUETPIKOVG VITOAOYIGLOVG KOl LETPNGELS.

To ddaktikd VAIKO opyavavetal o€ 52 ke@droto (GUUTEPIAAUPOVOUEVOVY 8 ETAVOANTTIK®V), EVA Yo
KaOe Kepdloro mpoteivovTon 2 SOAKTIKES MPES, KoAvTTovVTag 120 dpeg eTnoimc.

Y1aown Ilopeiag Adaokariog
H dwaokario ywpiletarl oe tpia otdda:

1. Awpedvnon: Ot poBntéc KivnTomolovvIot Vo avaADGoVY Kot Vo a&loTocouY TNV TPoLIipyovcsa
YVAOGT| TOVG.

2. E@appoyn: Xpnon Lonuotik®dv evvolmy yio TV ETiAven TpofAnudatoy.

3. Avootoyacpds: O padntég enaveEetdlovv Tig S1adKacies, EVIGKVOVTOS TNV KPLTIKT| TOVG GKEYT).

Ot dpactpromreg neptlapPdvouy Plopatikés Tpoceyyicels, Eva Ta TOPAOELYLOTO GLVOEOVTAL AUECH LUE
T1G Pao1KEG LaONUATIKES £VVOLES Y10 SIEVKOALVGT). AVOALTIKOTEPOL:

160w Ilopeiag Avdaokariog

H owoaktikn mpocéyyion yw 1o Mabnupatikd e E” 14éng ompiletoan oe tpio facikd otddia, mov
cuupdriovy otn oTadloK) KOTAvONon Kol a@Oopoimon Ttov podnuatikedv evvolnv. Kdabe otdadio €xet
OLYKEKPLUEVOLG GTOYOVG Kot LeBddovG, eEocpaiilovtag TV evepyd GUUUETOYN TOV HOONTOV KOl TNV
avamTuén ™G LoBNUATIKNAG TOVS GKEYTG.

1. Awepedvnon

210 6Téo10 TNG dlePevVNONG, OTTMC PO elmaple, o1 padNTéG E10dyovTon 6TiG LoBNUATIKEG EVVOleg HEGA O
dPACTNPIOTNTEG TTOV SIEYEIPOLY TNV TEPIEPYELD KL KIVITOTOLOVV TNV TPOVTAPYOVGA YVADGT TOVG.

e Napouciaon &pactnpiotnrag: O exkTAOELTIKOG TAPOLGSLALEL TO padnuaTkd TPOPANUE 1 TV
évwowo, péoa omd €vo €AKLOTIKO TANIGL0, OMMG TPOYUOTIKEG KATOOTAGES 1 CEVAPLL NG
kofnuepwvig Comng.

e Afonoinon mpoiumapyxovcag yvwong: Ot pontég KaAoOVIOL VO OVOKOAEGOLV TPONYOVUEVES
YVOGELS, VO AVOyVOPIGOUV GUVOEGELS KOL VO EKPPACGOLV 10£EG V1oL TN VEX £VVOLaL.

e IulAtnon Wewv: EvBappivetal o d1dloyog petald tov pantov, aote vo mpotadodv S1opopeTIKEG
npoceyyicelc N Aboelg. Avtd mpowbel v avantuén ™ pobnuatikig okéyng péoco omd v
aAAnAemidopaon.

H dwepevvnon Pondd ot onovpyio evég acearovs mepiPdAloviog 6mov ot padntéc asbdavovrat
elevbepot va TepapaTiotodv, vo Kavouv Aaln kot vo pdboovv amd autd.
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2. Egappoyiy

210 oTad10 aVTO, Ol HOONTEC YPNOUOTOOVV TIG VEEG HOONUATIKEG £VVOLEG KO OTPOTNYIKEG Yo TNV
emilvon wpoPAnudtov. H epappoyn cuvoéetl m Bempio pe v mpdén, evioybhoviog v KaTavonon Léca
amd TPaKTIKN EEAOKNOM).

e Epyacia o npopAipata: [Topéyovror pabnpatikés aoknoels kot TpoAnpate mov oyetilovion e
T1G VVOlEG TTOV €Y0LV Tapovstactel. Avtd to TpofAnuata gival KApokoOuevng duokoiiog, amd
Baoukéc epaproyEg uExPL o cOVOETEG TPOKANGELC.

e Evioxuon 8e§lotitwv: Ot pobntég epapofovv SopopeTiKES oTPATNYIKEG EMIAVLONC, EE0IKELOVOVTOL
HE OO UATIKEG TEXVIKEG KOl OVOTTUGGOLV 0eE10TNTES AOYIKNG GKEYTG.

e Yrnootipn amnd tov ekmoaudeutikd: O poOLlog Tov eKmOdeLTIKOD givor Kaboonyntikog. Ilapéyet
kaBodnynon oOtav omotteiton, €&nyel evalhoktikég peBdoovg Kot evBappvvel Tn cvvepyoacio
petalld Tov pobntov.

Avtd 10 0TGSO evioyLEL TNV avTOTENOIONON TV HoONTOV, KaODG PAETOLV TIG YVMOGELS TOVG Vo
LLETATPETOVTOL GE TPAKTIKES OEELOTNTEC.

3. Avaotoyacpnog

O avaotoyacuds eivarl To0 6TAO0 KOTd TO 0700 01 LOBNTEG EMOTPEPOVY GTIG OPATTNPLOTNTEG TTOV EYOVV
OAOKANPOCEL Yo vaL 0ELOAOYNGOLY TN SLadIKAGIN Kol To OmOTEAEGUOTE TOVG. ZTdY0S etvan va gpPadvvovy
OTIG LoOMNUOTIKESG EVVOLES KOl VO KOAAEPYTGOVV KPLTIKT GKEWT).

e Avaockonnon Swadikaocwv: Ot padntég eetalovv Ta Prpato mov akoAoVONCAVY, TIC CTPATNYIKES
TOL YPNCILOTOINGAV, KOl a&loA0YODV TNV OTOTEAEGUATIKOTTO TOV AVGEDV TOVG.

e Evioxuon tng padnpatikig Staicbnong: Méca amd ) dadikascio ToV avaGTOYXAGHOD, evtomilovTol
TUYOV EAAEIYELG 1] TOPEPUNVELES, EVA OTVETOL ELPACT] GTNV KATAVOTOT TOV HLAONUOTIKOV EVVOIDV
o Badoc.

o KaAMépyela kputkig okéng: Ot podntéc pabaivouv va avayvopilovv S10popeTIKEG OMTIKEG
yovieg, va 0Etovv epoTHUATA Yo TIG OIKES TOLG dladtKacieg Kot va e€etdlovv T GLVAPELN TOV
MoEDV TOVG UE TO apyIKO TPOPAN L.

e I0vtopun avakepalaiwon: OAOKANPOVOVTOG TO GTASO OLTO, O EKTOOEVTIKOG GLVOWILEL TIG
Baocuéc padnpatikég £vvoleg Kot EMONUOIVEL T GUVOEST] TOVG e EMOUEVES OPOCTNPLOTNTES N
peyoAvtepa podnpotikd chvoira.

O avactoyacpog evouvaumvel T pobnolokn mopeia, petatpénovrag to podnuatikd ond po stadikoscio
amootnOong oe gpyadieio Aoyikng kot kpitikng okéyng.H mopeio g ddackoriog Pociletor ot
otadlakn eupdbovon tov pobntov otig padnuotikés évvotec. Méoa and ) depedvnon, TV €QApLoYN
KOl TOV OVOGTOYOOUO, Ol LaONTEG OmMOKTOOV TNV KOVOTNTO VO KOTOVOOLV, VO YPNCUYLOTO00V Kot Vo
a&loA0yoUV To LOOMUOTIKG, HETATPENOVTAG TO GE OVOTOGTOGTO HEPOG TNG OKEYNS KO TNG KaONUEPIVNG

Toug {ong.
To Bipiio Tov Ekmaiogutikov

To Birio Exnadevtikot amotelel éva avektiunto epyoieio otpiéng kot meptiapfavet:
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1. Ewayoy: ['evikn) mopovcioon Tov EKTadELTIKOD VAKOD.
2. OzopnTiké Mépog: AvoruTiKn TEPLYPOPT TOV TEPIEXOUEVO KOl TOV THOVMOV SLGKOMODV.
3. Aopn Kegaraiov: Zapeig otoyol, ynolokd epyaieio, Kot ASTTOUEPELG 001 YIEC EPYUCIDV.

Qo10600, dev amotedel avotnPod odNyo. O eKTodeLTIKOC KaAgiTal Vo TPpocoprolel T d1dacKaAio OTIG
avlykeg G TAENG TOL, O&OMOIOVTAG EVOANOKTIKEG, EMIOTNUOVIKE TEKUNPIOUEVEG HeBODOLG.
[Teprloppdver ouykekpiuéva pépT, Kabéva amd ta omoio eEVTNPETEL SIUPOPETIKES TTVYEG TNG OLOUKTIKNG
JtdKaciog.

1. Evoayoyn: I'evikn Iapovsioaon tov Eknaidgutikov YAikov

H s1caymyn mapéyet o GuVOTTIKY EIKOVA YOl T GIA0GOPT0 KOl TOVG GTOYOVE TOL EKTOUOEVTIKOD VAIKOV.
[TeprrapPaver:

e Baowkég apyxég kat otoxous: E&nyel mn pabnuotikn tpocéyyion mov akolovdeitat, eotidloviag oTig
de&10tTeG LABNUATIKOV YPOUUOTIGHOD KO GKEYTG.

e Ixéon pe 1o avalutkd mpdypapua: Ileprypdoper T obvdéeon Tov LAWKOD HE TO OVOAVTIKE
npoypdaupata (AEIITE, NITX) kot T1¢ amoitfoelg Toug.

e Aopn kau mepiexdpevo: Ilapovsialetor n d1GpBpwon Tov pabnclaKod VAIKOV, £ENYOVTOG TMOG TO
KeQAALL, 01 OpacTNPLOTNTEG KOt O £VVOLEG EVTIAGGOVTOL GTN GUVOMKT LaONULATIKN TopEiaL.

H eicaymyn Asrtovpyel og elooywytkdg xApTns yioo Tov eKTondeuTikd, Ponddviog Tov vo KoTavonseL To
mAaiclo 6to omoio Oa kivnbel | didacKaAia.

2. Ozopntiké Mépog: Avarvtikn [eprypagn Tov Ilepreyopévov
To Bewpntikd pépog etvar 1o emotpovikd vdfadpo tov PiPriov ko teprhapPdvet:

e Avdluon pabnpatikwv evwowwv: llapovoibdletar kédbe pabnuatikn evommro, eEnydvtag ™
Bempntikn Pdomn TV EVvvoldY Tov S13AGKOVTAL.

e Npobnapyovoeg yvwoelg: Kataypdpoviatr ot yvdGELS Kot ot deEIOTNTES TOV OVAUEVETOL VO £XOVV
NON KaTaKTAGEL 01 LOBNTEG, MOTE VO EVIOMIGTOVV TOAVE KEVA.

e Avuckolieg kat mpokAfoew: Ileprypdpovior ot mo cvvnBiopévec dVOoKOAlEG mOL eVOE ETAL VO
AVTILETOTIGOVY 01 LOONTEG, TOPEXOVTOS GTPATNYIKEG Y10 TNV OVTILETMIIGN TOVC.

e Emontikd uAwko: [1potdoelg yio ) ypron Sy poppidtov, YpaenudTov, N Yneukov epyareiny Tov
UTTOPOVV VO EVIGYDCOVY TNV KOTAVONOT TV LOONUATIKAOV EVVOLDV.

To Bewpntikd pépog divel OTOV €KTOUOELTIKO TNV OmOPAITNT YVOON Kol OVTOTENOIONGN Y Vo
vooTNPi&el Tovg LaONTEG TOV, AVTILETOTILOVTAG TIG OVAYKES KO TIG 1O101TEPATNTES TG TAENG.

3. Aopn Kegaraiov: KatesvBuvripieg Oonyiec kot Epyaieia

H doun tov kepoloiov opyovoVveTal pe TPOTO TOV OLEVKOADVEL TOV GYESIOCUO KOL TNV EKTEAECT] TOL
Lo LOTOG. ZVYKEKPIUEVQ, TEPIAAUPAVEL:

e ZItoxot kepahaiwv: [Tapovcidlovtal ta Tpocdokmueve podnclakd anoteAécpata, Bondmvtag Tov
EKTOLOEVTIKO VO EGTIOOEL GE CLYKEKPLUEVES OEEIOTNTEG KOl YVDGELC.
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e Emontukd kat Pndiakd ulwo: Ileprypdoovtar To OOOKTIKA €pyoAeio. TOL  UTOPOLV Vv
xpNoomon0oHv, OTwe TIVaKES, dL0yPAULOTO, EQAUPLOYES 1] EKTOLOEVTIKES TAUTQOOPLLES.

e Aenrtopepeic 0dnyieg epyaciwv: EEnyeital mog pmopovv vo EpaprocTovY 01 dPAcTNPLOTNTESG Kol TO
TOPUOELYHOTO, UE EUPACT) OTIC OTPOTNYIKEG EMiALONG TPOPANUATOV Kot TN SLPOPOTOiNCT TOV
poOnuatov avaioyo e TG avAYKEG TOV LobnTdV.

e Aeukpuvioelg kat onpewwoels: [Tapéyovror emmAéov eneénynoelg yio ) Sloyeipion o amaITnTIKOV
Oepdtov, Kabhg Kot TPaKTIKEG GLUPOVALS Yo TN dtevKOAvVeN TG LABNoNG.

H opyavouévn moapovciocon tov kepoloiov diver tn SvvatdOTNTO GTOV EKTOOEVLTIKO v oyedtdlet
pafnuoto Tov cuVILALoVY caPNVELD, ONUIOLPYIKOTNTA Kot eveMéia.

Yvvoyilovtog Bo Aéyaue mwg 10 BipAio Tov Exmadevticod dev eivar amimg £vag odnyoc. Eiva
£VOGg GLVOJOITOPOG Y10 TOV dACKOAO, TOL TOPEYEL BEMPNTIKN KoL TPOAKTIKY VTOGTHPIEY, EMTPETOVTIOS TOV
va avtomokpidel otic padnolokég avaykeg kdbe taéng pe eveMéio ko dnmpovpyikdtro. Ilpodyetr
ouvvepyatikn pddnon, tn Stoa@opomomuévn S1000KaALN Kot TV EUTAOLTIGUEVN nadnolakn eumelpio.

Xnpooia ko Enidopaon

H a&la tov Briov €ykertar ot dvvaTOTNTA TOL VO TPOCAPUOLETOL GTIG GUYYPOVES EKTOOEVTIKES
avaykeg. Méoo amd TV TOKIAlo OpacTNPOTHTOV, TN oLVOESN UeE TNV kadnuepwvny (on Kot v
EVOOUATMOON TNG AVOKOALTTIKNG LaBnong:

e O podnrég amoktovv PaBvTEPN KATAVONGCY TOV HOOMUOTIKOV EVVOLOV KOl EVIGYDOLV TN
pofnpotikn Toug avtonemoidnon.

e O ekmandevTiKol Bpickovv évav gVEMKTO 00NYO OV TOVG EMITPEMEL VO OLOLPOPOTOLOVV TN
SACKOALN TOVG KOl VO EVIGYVOVY TN pHofnotokn epmepio pe motkiAovg tpdmovg.

H dnpovpywodmta mov mpodyetar péca amd 10 VAKO eMTPENEL GTOVG LOONTES VO UTAEKOVTOL EVEPYL
o1 dwdkacio g pabnong, PAémovtag to pabnuoatikd g epyoieio yio v eniAvorn mpofAnudtov Kot
NV KOTavOnon Tov KOGHOL YOP® TOVC.

YUPUTEPAGNATO KOL TPOTACELS

To Bprio Mabnpatikdv g E” tdéng, péoca amd v mPpoceKTiKy] oxediaon Kot TNV KovoTolo
TPOGEYYION, PIAOOOENGE VO ONOVPYNGEL Ll YEQUPO AVALESO 0T podnpatikn Oewpio kot v Tpdén.
Anotélece ko anotehel Pacikd epyalelo yio TOV EKTOOELTIKO, EVIGYVOVTIOS TNV KATOVONOT), TN GKEYN,
Kot TN onpovpyikotto TV padntov. To Bifiio Madnuatikov g E” 164éng anotédece Eva onuoavtikd
gpyareio oty mpoomdbeia avaPaduiong g padnpatikig ektaidevong. Me v TpocekTiky oyedioon Ko
™ OOUNUEVI TPOGEYYIoT) TOV, EMYEIPNOE VO OMUOVPYNGEL Evav 10YLVPO GUVOEGHO OVOUECH OTN
BempntiKn yvdon Kot TV TPakTikn epappoyn ™e. H ddaxtikn tov prilocopio otnpiletal otnv 10éa OTL
To pafnpatikd dgv ivor amddg pio Gepd amd KavOVEG Kot VTOAOYIGHOVS, OAAG Lo SUVOLLKY EMGTHUN
OV OVOTTOOGEL TN AOYIKT GKEYT, TNV KPLTIKT IKOVOTNTO Kot TH ONUI0VPYIKOTNTA.

Mo ™ péyom aéomoinon tov Pipiiov kot v meportépw PeAtioon TG HOOMUOTIKNG EKTOIOELONG,

Exouvv yivel EMUOPPOGELS TV EKTOLOEVTIKDV, pe

dopydvwoon cepvapiov 1 epyastnpiov Yoo THV TapoLGINcN TOV GTOY®V Kotng Orhosoeiag tov Biffiiov,
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KaBdc Kot yioo v e€okeimwon pe TIg otpotnyikég ddackoiiog mov mpoteivel. [ v evioyvon pe
YnoeoKa epyaieia,
&xel avamtuydel cuVOdELTIKO YNELOKSO VAIKS, OGS S100pacTIKEG EPUPLOYEG KOt SLOSIKTVAKA TToyvidla,
oL BonBodv Tovg HEBNTEG VO EEACKNGOVY £VVOLEG e TPOTO EAKVOTIKO Kol Blropatikd. H dtapopomoinon
dpPaCTNPLOTHTOV

TopEYEL TPOGOETEG OOKNOELS KOl OpOCTNPLOTNTEG TOV KOUAVTTOLV OlUPOPETIKA EMImMEdD OLGKOMOG,
TPOKEWEVOD VO OVTOTOKPIVOVIOL OTIS OVAYKEG HoOnTdV pe Slapopetikés pobnolokés avdykes. H
EVIOYLOT TNG GLVEPYUTIKNG HAONONG, EUTEPLEYEL TPOTAGELS Yo OpacTnPLOTNTEC TOL OBa vBappHVoLY T
ouvepyoacio avapeso oTovg Hantég, OmMmMG OpadKEG epyacieg, projects, Kot OldPACTIKE GEVAPLO
emiAvong TpoPANUAT®V. Ev KOTOKAELOL, n ouveNg avaTPOPOSOTNON ue ™m
oNuovpyion UNYOVICUAV Y. T GLAAOYN Kot a&lomoinomn oYoAM®V amd TOLG EKTALOEVTIKOVS KOl TOVG
nadnTég oxetTikd pe ™ ypnon tov Pipriov, mbavotata o ddGoVV T duvaTOTNTA Vo YivovTol PEATIOCELG
OTIG EMOUEVEG EKOOCELS.

Xoumépacpuo.

To BiAio Mabnuatikov e E” tédéng dev mepropiletan otn peTddoom yvacewv, oAld KaAlepyel
™V ayamn yio To ponpotikd o epyoieio okéyng kot dnpovpykdmrag. Me ) cmotn ypnomn tov and
EKTOOEVTIKOVG Kot LodnTég, pmopel vo yivel KataAdTng v v ovOantuén OLGLOCTIKOV UaOnUATIKOV
deClomtov. H mepatépo epmlovtiopnévn aglomoinon tov VAIKoU, uéca amd kavotopes peboddovg Kot
vrooTNPEY, Umopel vo dracaricel ) cvveyr Peltioon g pabnpoatikng eknaidevong, Sivoviag 6Tovg
LaONTEG T EPOSA Y10 VAL TPOOSEVGOVV KOl VO, SLATPEYOLV.
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Hepiinyn

To Tén Toi, ¢ N LOPPT] COUATIKNG ACKNONG UE apYES, PLOLKES KIVIGELS KOt ELLPAOT] OTN
GLYKEVTIPMOOT] KOl GTNV OVOTVOT], GUVOEETAL OTEVA LE PACIKES VELPOPLGLOAOYIKEG AELTOVPYIEG TTOV
EVIOYLOVV TN VEVPOTTAAGTIKOTNTA TOL £YKeEPAAov. H apyn kivnon aroutel vynmAd Pabud cuveldntotrog
Kol 0O TIKOKIVNTIKOD EAEYYOV, TPOKAAMVTOG ALENUEVT EVEPYOTOINGT PAOIIKOV TEPLOYDV TOV
oyetilovtal e TNV TPOGOYT, TN UV, TNV IGOPPOTI0 KO T GUVIOVIGUEVN Kivnon).

H vevpouororoyikn enidpaocn g npaktikng teptAapfdvel v evioyvon g cuvoesLOTNTAG LETAED
EYKEPUMKADV TEPLOYDV, TNV EVEPYOTOINGT UNYAVIGUAOV ETOVACHVIESNS (synaptogenesis) Kot v
AmeEAELOEPOON VEVLPOTPOPIKADV TTapayOvImV (0t 0 BDNF) mov dievkoAhvouv tn pabnomn kot v
npocapuoyn. Emmiéov, n ma kot emavarapfoavopevn edon tov kivneemv tov Ta Tol vrootpilet v
avad10pYEVmOoT) VELPOVIK®OV KUKA®UATOV, 100G o€ dtopa Tpitng nAtkiog 1 e veuporoyikd eAleippata.
Yvvolkd, n apyn kivnon oto Tdn Tol opa og vevporoykod epédispa youning Evroonsg aALd VYNANG
TO1OTNTOG, TOL EVIGYVEL TN YVOGTIKY] KO KIVTIKT AELITOVPYIQ LEGM UNYOVICUDV VEVPOTAUGTIKOTNTOG,
KaO1oTOVTAG TO Lo 0moTEAECHOTIKN TTapERPacm yia T St pnon Kot BEATimon TG eYKEPAAKNG vYyElag.

A€Eerg Khe1o14:

Nevpopvoioroyia , vEOPOTAAGTIKOTNTA, Py Kivnon, Tot TGl

Ewsayoyn
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2NV EMOYN TNG TOYVTNTAG Kol TOL O10pkovS EMTEPIKOV £pEBIGLLOV, TO OO KOl O VOUG GLYVA
TOPACHPOVTOL G i pUnyovikn kafnuepvotnta. Kivnoeig ypriyopeg, okéyelg Plactikéc, avomvoss pnyéc.
Méoa og avtd 10 TEPPAALOV, N apyN] Kiviion Epyetar Oyl AMAMS WG EVOALAKTIKN, OAAL OC AVTIOOTO.
Mo GUVELINTN EMAOYT EXIGTPOPTG OTN GVOIKN UG POT).

H apyn xivnon dev givon tepmeld ovte adpdveta. Avtibeta, eivot pio vepyn, EGTIOGREVI] KOL TOLOTIKY]
popoen dpdacnc, oty omoia kébe kivnon amoktd vonua. And to Tai Chi kot tn yroyka, péyxpt tnv
OTOKOTAGTACT] TPAVUATOV N TNV TPOGEKTIKN TAPUTIPNCT| TOV COUATOG, 1) APy KIvon LETAUOPPDOVETAL
o€ HEGO OVTOYVMGingG, Oepameiag Kot VEVPOAOYIKNG EVIGYVONC.

Tuv givar o Ton Tor
To Téu Toi (Tai Chi) givon pio Tapadoctoky) Kvelikn TPoKTIKY ToL GVVOVALEL 0PYES, POEG KiviioemV, Pabid
OVOTTVOT) KOl GLYKEVTP®OT TOV vou. TIpdkettan yio P Lop@p1| ECWTEPLKNG TTOAEUIKAG TEXVNG TTOV
avamTOYONKe TPV AdOVES, 0ALG oueEpPa ypNopomoteital kKupiwg og néBodog yio ™ Peitioon g vyeiag,
NG 100pPOTiaG Kot TG eve&iog kot umopél va ypnoomom et kot ooy TOAEHKN TEXVN.
Baowa yopoktnprotikd tov Tan Toi:
o Apyég km oporéc Kivioers: Extedeiton pe eheyyopevo kot yohapod tpdmo, xwpig oamdtopeg
aAdayéc.
o ZUYKEVTPOOT KOt S10A0YIGNOG o€ Kiviion: O aoKoVEVOGS E0TIALEL OTN CWOTY GTAGN, GTNV
OVOTTVOY] KOl GTHV OLOAT POT] TOV KIVIGEMV.
o XOUOTIKN KOl YOYIKN 160ppoTia: AVTH N TPOKTIKY TPOAYEL T GUVOEST LETAED VOL Kot
OMUOTOC, LELDOVOVTOG TO GyY0G Kot PEATIOVOVTAG T CLYKEVTPMOT).
e Evioyvon wooppomiog kot evkapyiog: Ot cladoyn tov Kivnoewv kavel to Tor Tor va etvan
1W00VIKS Yo TPOANYN TTOGE®V Kot PEATIOON TNG KIVNTIKOTNTOS, E01KE 6€ NAKIOUEVOUG.

H Ovoia g Apynic Kivnong
H apynf kivnon ocvvoéetan pe T Nevpopuororoyia kot avtd £yl onpacio yio T VELPOTAAGTIKOTNTA
o dwdikacio ovtn epmiéketon evepyd n Kwvntkn Téyvn tov Tow Tot
Inposio Tng apyng Kiviong
1. Evioyvon g cuveldnTotnToS KoL TNG €6TIOONS
Ortav kiveioot apyd, umopeic va mapoatnpnoels kolvtepo KaOe Aerttopépeia g kivnong, tn otaon
TOV COUOTOG, TNV OVOTVOY| Kol TIG aucONGElS. AVTd avEavel TV eXlyvmOT TOL GOUATOS
(copatiK GLVEONTOTNTA) KoL TNG OTIYUNC.
2. Bektioon TG veVPOTAUGTIKOTTOG
H apyn, cvvedon) kivnon Ponda tov eyké@aio va oynUATICEL VEEG VEVPOVIKES GUVOECELS, KOOMG
amortel Tpocoyn Kot erovorapavopevn eEdoknon, mov eivar Pacukcés dadikacieg yio
VELPOTAAGTIKOTNTA.
3. Avénomn tov KivnTikoU AEyyov
Kwnoeig pe apyd pubuo emrpémovy v KaADTEPT EVEPYOTOINGCT TOV HLAOV, TOV EAEYXO TWV
apBpdoewv kot ™ PeATiOON TNG 10OPPOTING, LELOVOVTOS TOV KIVOLVO TPOVUATIGUOV.
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4. Meimon Tov 6TPES KoL TNG EVTUONS
H apyn xivnon evBappiHivel m yoAdpmon Tov VeEupikoh GUGTHIATOS KOl TV EVEPYOTOINGT TOV
TOPUCVUTAONTIKOD VEVPIKOV GLUGTHUATOC, TOV GYETILETAL LE TNV NPEUIaL.

5. Béehtioon g avamvong
Me apyég Kivnoets, cuviBmg cuvodeheTL Kot 1) fabid, EAEYYOUEVN AVATTVOT], TOV OVEAVEL TNV
0&uYOVmOoT Kol TNV EVEPYELD.

6. Bon0sio 6ty 0m0KATAGTAGY KO 0TTOQUYT TPOVUOTIGUAV
H apyn xivnon divel xpévo 6T0 6oL VO TPOGAPUOGTEL, EOIKA GE TEPUTTMOCELS ATOKATATTAONG
LETA atO TPOVUATIGLOVG | XPOVIOL TPOPATLOTAL.

Agv 1oyVeL amapoitnTo OTL 0L YP1YOPES KIVIIOELS OV fon0ovv TN vELPOTASTIKOTTA, GALL VLA PYOLY
KATO1EG 10101TEPATNTEC TOL KAVOLV TIG apYES, EAeyyOneves Kivijoelg (0nwg oto Tai Chi) mo
OTOTEAECUATIKES Y10 TV TPOMONGN TNG VELPOTAAGTIKOTNTAS, EOIKH GE KATOLEG TEPUTTMOCELS,

INati o yp1yopes KIMGELS I0MGS VO, PNy €vaL TAVTO OOVIKES Y10, TN
VEVPOTAUGTIKOTITO.:

1. Meawopévy entyvoon ko tpocoyr): Ot ypryopeg KIVIGELG GLYVA YIVOVTOL IO OVTOLLATOTOUEVOL
Kot Le Ayotepn entyvoon, Tpdypa Tov onpaivel Tmg dev evepyomoteital 660 éviova 1 oladikacio
péOnong Kot 1 evioyuon VELPOVIKADV SIKTVMV.

2. Mwkpétepn 60voEon HOOLOV-CONATOS: XTIG APYEG KIVIIGELS, VITAPYEL LEYOADTEPT] EMKEVIPOOT
o1 Aemtopépeta TG kb Kivnong, ot OO GTACT KOl TNV aVAmTVoT] — OAQ OVTA EVIGYVOVY
1 6OVOEST OVALESO GTOV EYKEPAAO KOl TO GO

3. Ileprocdtepog YPOVOG YL EVOUVARMGY TOV VEVPIKAV cvvayewv: H apyn extédeon pog
Kivnong divel ypdvo GToV £YKEPAAD VO «EMEEEPYAGTEDY TNV TANPOPOPIa KOl VO ONLLLOVPYNOEL | VAL
EVIOYVOEL TIG GUVOEGELS LETUED TV VEVPOV®V.

4. Megi®on Tov Kivovvov TpavpatiopoV: Ot ypryopeg KIVoELS UITopEl va TPOKAAEGOLY AGON 1
TPOVLATIGILOVG, TOL UTOPEL VoL TaPEUTOdicOVV TN BETIKT pLabnom.

Opaog, dgv onpaivel 611 o Ypiyopes Kivijoels ogv fonbovv kaOorov

o XYg KAMOlEG TEPMTAOCELS, OTMG 1 EKPAON o™ 0OANTIKOV de&toTTtwv 1 N feAtioon Tov
OVTOVOKAOGTIKMV, 01 YPNYOPES KIVAGELS Elvan amapaitnteg Kot GuUPBAALOVY 61N
VEVPOTAUGTIKOTITA.

e H wooppomio petald apymdv kot ypryopov Kivnoewv, pali e v entyvoon, eivat to kKAWL,

NevpomhaosTikoTnTo

H Nevpomlaotikdtnra elval 1 ikovoOTnTo, TOL £YKEPAAOD KOl TOV VEVPIKOV GLGTHUOTOG VO AAAALOVY Kot
va Tpocapuolovtal oe véa epediouarta, epmepieg, pdbnon 1 axopo Kot 6€ Tapodikons 1 Kot LOVIOVS
TPOVUOTICUOVS. OvolooTIKA EIval 1) SLVATOTNTA TOL EYKEPAAOL Vo «EavayTileyy TIC GLVOEGELS TOL, VO
INpovpyel vEEg VELPOVIKEG 000VG Kot O10HAOVE ETKOIVMVING Kol VO TPOTOTOLEL TIG VITAPYOVGES, MDOTE VO
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BeAdtuidver ) Aertovpyia tov i va amokadiotd (npiés. Oco avtd €xet d1dpkeLn Kot ETAVAANYT TO
OTOTEAEC O, EVOL TTO OLVATO KO S1EVPVVETOL GUVEYEL.

Kvpro opaktnplotikd TS VELPOTAUGTIKOTTOS

H veupomAaoTikaTnTa €ival n eKIMANKTIKH LKAVOTNTA ToU eyKedAaAou va aAAAleL, va TpooapuoleTal Kal va
enavadopeitatl kad’ 6An tn dapkela tnG {wng Hag. Mo TTOAAG XPOVLA TILOTEUOTAV WG 0 EYKEPOAOG £lval OTATIKOG
META TNV Tatsikn nAwkio. Qotdoo, N cUYXPOVN VEUPOETILOTA N amESELEE OTL 0 eyKEDAAOG Elval EVa SUVAMLKO Kol
€€eALOOOMEVO OUOTNA, LKOVO VO OVASLOPYAVWVETAL OVAAOYQ LLE TIC EUMELPLEG, TN LABNoN Kot To mepLBAAAov
To Khpla YopaKINPIOTIKA TNG EIVOL GLVOTTTIKA

e Anuuovpyio vE®V cVVAYEMV (VELPOVIKOV GUVOEGEMYV) OVALEGO GTOVS VEVPDVEC.

e AT06VVAR®O 1| EVOLVARMGT] LITOPYOVCDV GLVOEGEMY, AVAAOYQ LLE TN YPNOT) TOVG.

e Av0ao10pYavVMO] VEVPOVIKAV SIKTOOV Y10l VO, avTamokpliohv o€ VEEG avEAYKEG.

e AvanTucn vE®V VELPAVOV GE OPICUEVES TEPLOYES (TT.). ITTOKOAUITOC).

INoti eivar onpoavtiky n NevpomhaotikotnTo
o Emupémer  pabnon kot myv amopvnudvevon.
e Bonbd oty anokatdotacn HeTd and £YKEPAAKA EMEIGOOLN 1] TPAVUOTIGLOVG,.
e Ymoompilel v mpocapproyn o€ oAAayES 6To TEPBEALoV 1 6TOV TpOTO (NG,
e ZupuPdaiiel 6N dathpnomn G EYKEPAUAKNG Aettovpyiog Kab® OAn ) dbpkela g Cong.

Mo Aertovpyei n NevporhaoTiKOTNTO

O gyxéparog amoteleiton omd O1GEKUTOUUDPLO VEVPAOVES (VEVPIKA KOTTOPO) TOV EMKOIVOVOVY HETOED
TOVG HEGM GLVOECEMV TTOV ALyovTol ovvayns. H veupomlastikdtTnTo avapEpETOL TV IKOVOTNTO QLTOV
TOV VEVPOVIKOV JIKTO®V Vo aALAlovv o€ dopun kot Asttovpyia.

e Anuovpyia vémv ovvdéoemv: Otav pabaivelg kTt kavovpyo 1 Kévelg o véa dpactnplotra,
0 £YKEQPAAOG oyNUATICEL VEEG GUVOEGELS OVALLEGN GTOVG VEVPMOVEG,.

e Evouvvapmon vrapyovo®@v cuvosoemv: Oco emavarlapfavelg o 0pactnpldtnTa, ol GLVOEGELS
yivovTal o dVVATES KO TTLO OTOOO0TIKEG,.

e Amodvvapmon M a@aipesn: Av pio cOVOEST OeV ypnoonoteital, pmwopet va amodvvapmbel 1 va
apapebel, katt Tov Adyeton "vevpwvikdg anokapPoacpoc” (pruning).

e Avadwpyavmon: Metd and tpovpaticpd, o eyKEQPAAOS UTopel Vo «EovampoypoUIATIOTED) BOTE
GAAeC TEPLOYES VO avadAdfouy Tig Asttovpyieg Tov yaOnKav.

Mmnopovpe va do0ue pepikd pacikd mropadeiypato NeEvpoTAaoTIKOTNTAS 6TNV KON uEPIVOTNTO

1. ExpdOnon pog véag ogrotyroc:
Ortav poabaivelg va moilelg mavo 1 va odnyeic, o eyKEPAAOS GOV dNUIOVPYEL KO EVIGYVEL VEEG

GUVAYELS Y10, VO BEATUOGEL TNV KivNnom Kot TOV GUVTOVIGUO.
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2. AmoK0TAO0TOON PETE 0O EYKEPUAKO:

Me KatdAAnAn Bepaneio, dGAAo LEPT TOL EYKEPALOV LUITOPOVV VO, AVOAGBOVY AELTOVPYiEG TTOV
elyav avatedel o mEPLOYEG TOL EMANYNGAV.

E&aoxknon o€ yAdoo0:

MdéBoveg véa YAmooa; H veupomhaosTikOTNTO EMTPENEL GTO LVOAD GOV VO «YTICEL VEES
OULVOEGELS Y10, VO KATOAAPELS KOL VAL YPTCLLOTOGELG TN VEX YADGGA.

XopoTikn doknon ko Tai Chi:

Méow apydv kol cuveldnNT®V Kiviicemv, 0nwg oto Tai Chi, evepyomotobvtol vevpmvika diktva
7OV BEATIOVOLV TNV 1GOPPOTICL, TOV GUVTOVIGHO KOl TN LVAUT).

O1 Baoikoi TapayovTeg TOV EVIGYVOVV T1] VEVPOTAAGTIKOTNTU HTOPOVV VO GUVOWYLGTOVV GE YEVIKES
YPOUNES OTO TOPUKATO YOPUKTIPLOTIKA

MéaOnon km g£doxknon: Kdébe véa yvoon 1 deE1otta evepyomnotel ) dradikacia.

®vowki] doknon: Behtiovel m por aiplotog 6Tov yKEQPAAO Kot TV £KKPLOT OVGUDY TOV
TPOAYOLV 1 VEVPOYEVEST).

Enrapxng vtvog: O vvog Bonbd ot 6100£p0omoincn Kot EVOLVALMGN TOV VE®V GUVAYE®V.
Awatpog): O gyképarog ypeldaletat OpenTikKd CLGTOTIKA Y10l VO AEITOVPYNGEL GOOTA KOl VL
avavemBet.

Mzeimon otpes: To ypdvio otpeg epmodilel T VELPOTAAGTIKOTNTAL.

T pmopel va onpaivel 0vté TPUKTIKA;
Oc0 mep1o60TEPO TPOTOVOVUACTE GE VEEG OPACTNPLOTNTES KAl PPOVTILOVILE TO HVOAO KOl TO GO0 LA,

1060 TEPLEGOTEPO Pondape TOV EYKEPAAO LOG Vo TPOCAPUOGTEL, Vo pobaivet kot va amokadictatol.
H vevpomrhaotikotnTa dev £xel avotnpd 0p1o nAkiog — o eykEPaA0G pmopet vo aAAdlel kaf’ 6An ™
duapkewn TG LONG HOG, 0ALA 1] IKAVOTITO GVTT] OLOQPOPOTOLEITAL AVAAOYQ NE TNV NMKiC.

H NevpomhoosTikOTnTO 0vE NAIKi0 propel vo KOTAVERETOL OTIS AALOYES TG OTIC TOPUKATO
nEPLOO0VS avanTVENS TG LM1G TOV AVOPOTOV

v Howdwe Huxia (0-12 etov):

H vevpomhaotikdtra eival wdwaitepa vynin oto TpdTR Ypovia TS (ong, EWIKA 6Ta TPOTA 3-5
xpovia. O £yKEPAAOG OVOTTOGGETAL YPTYOPO, ONUIOVPYEL VEEG GUVOEGELS, KO «CUIAEVETOL) ATO
TIG EUTELPLEG.

Xmv Egnpeia ko Neapn Evijlikn Zon:

[Topd ™ peiwon oe oyéon pe v Todkn nAkia, o eyképarog eEakolovdel va mapovctdalet
ONUOVTIKT TAAGTIKOTNTO, E01KE GE TEPLOYEG TOV GYeTICOVTON e TN HABN O™ KoL TOV EAEYYO TNG
kivnonc.

Ytnv Eviijhikn Zon:

H vevpomhaotikdtro peidvetor, oAld rapapéver evepyn. ESaptdror moAd and t oo Piov
péonon, mv doknomn, Kot TV Yuytkn vyeio. Me katdAAnieg mpaxtikés (m.y. ekpddnon véwv
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OeE0TNTOV, COUATIKT AOKNGON, SIHAOYIGUOG) LITOPOVLE VO O10TIPTICOVUE 1] AKOLLOL KO VO,
aLENGOVUE T VELPOTTAACTIKOTITAL.

Yy Tpitn Huxia :

AV Kot 1) TAOGTIKOTNTO LEIMVETOL OKOUO TEPLIGGATEPO, O EYKEQAAOG dtatnpel pia facikn
IKOVOTNTO TPOSAPROYNS. TOKTIKY AOKNGN, KOWVOVIKY pacTnPLOTNTO KOl TVEVLATIKY|
eypnyopon Ponbovv va dratnpnel 1 VELPOTAAGTIKOTNTO Kol VO TEPLOPICTOVY EKPUAICTIKEG
acBéveleg.

Ta Boaocikd yopakploTiKa g Kivnong o€ oxéon e ) NevpomAaoTikOTTo 0VOADOVTOL TOPOKATD OV
OLLAdES EMIOPOCNC GTOV AVOPAOTIVO OPYAVIGUO KOL GTIV EYKEPOALKT KOl GUUTEPLPOPIKT dPAGTNPLOTNTAL.

1. Evioyvon g vevpovikig dpaoctnprotnteg ko pdénong

Otav ektehovpe pia kivnon apyd Kot GUVELINTA, EVEPYOTOLOVVTOL TEPLOCOTEPES VEVPMOVIKES Iveg
KOl VEDPOVIKE dTIKTVO GTOV EYKEQPAAO.

H apyn xivnon divetl otov eyképaro povo va exeepyaoTel, vo VEADGEL KA VO KOTAYPAWEL TN
vEQ TANPOPOpPia, KATL TOV EVIGYVEL TI] GOVIEST| LETOED VELPOV®V (GUVATTIKY TAAGTIKOTNTA).

2. BeAtioon g 60vVOESS HLOAOV-6OPOTOS (Sensorimotor integration)

H apyn ektéheon kiviice®v eMTPENEL KAAVTEPT] AVATPOPOIOTNON OO TOVG LG, TIS APOPDCELS
KO TO OEPUO HECH TV eONTIKOV VEVP®V.

Avt 1 avaTpo@oddtnon avéavel Ty arednTikn exiyvmon (proprioception) kot BEATIOVEL T
Aertovpyio TOV VELPOVIKOV KUKA®UATOV TOL GuvTovilouv v kivnon.

3. Evepyomoinon eyKe@uAK®V TEPLOY AV TOV GYETILOVTOL PE TNV TPOGOYT] KoL TN padnon

H apyn xivnon avédvet tn dpactnpldtta 6Tov TPORETOTLOI0 PAOL0 (TPOGHI0 TUN O TOV
EYKEPAAOV), TOV €ivor VTEVOBVVOC YO TNV EGTIACT TN TPOGOYNGS, TOV EAEYYO TNG Kivnong Kot
dwdwacio pabnong.

Avti  avénuévn Tpocoyn cupPdirel otn cvvamTiky evioyvon (long-term potentiation), dSnAadmn
™ Bertioon g emkovoviag LETAED VELPOVOV.

4. Meioon g veuporoYIKNS KOTT®G1S Kot BEATIMON TNG VEVPOAVAYEVVIOG

H apyn xivnon cvvdéetan pe HEIOUEVO GTPES KO TAPAYWDYT OPLOVAV OTT®G 1) KOPTILOAN, TOL
pmopel va EIMPeGGOLY OPVNTIKA TN VELPOTAAGTIKOTNTA.

EmumAéov, av&avel Ty EKKplomn vELpOTPoPIK®V Ttopayoviov énwmg to BDNF (Brain-Derived
Neurotrophic Factor), mov Bonfovv v avantuén kou v emPimon tov vevpovov.

5. POOpion g vevpovikig TAaoTIKOTN TG pécm ypovikis o0levéne (Timing-dependent plasticity)

H vevpomlaotikotnta Paciletal mold oto ypoviepué g diéyepong petald vevpovav. Otav pia
kivnon yivetot apyd, o1 VELPAOVEG EVEPYOTTOLOVVTOL GE TLO GLVEKTIKO Kot opyaveouévo potifo.
Avto Bonbd ot pakpoypévia evicyven Tov cuvayewv (LTP - long-term potentiation), mov
etvar m Baon g padnong Kot pvnung.
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e Avrtifeta, o1 ypryopeg KIVAGELS UTOPEL VO TPOKAAEGOVV TTO OKOVOVIGTN 1] MYOTEPO GLVEKTIKN
VEVPWOVIKT OpACTNPLOTNTOL.

6. Evepyomoinon eYKeQUAK®OV SIKTOMV TOV EUTAEKOVTOL GTNV GVOGTOA] KOl TOV QUTOEAEYYO
e H apyn kivnon amoutel £Leyy0 KoL AVAGTOA] AVTUVOKAUOGTIKAV 1] AVETIOVUNTOV KIVIGE®V,
OV EVEPYOTOLEL TOV TPOUETOTLALO PAOLO Kol TO BaoIKO YayYAr0.
e Avti 1 d1001KaGT0 PEATIOVEL TIG YVOOTIKEG AEITOVPYIES OTMOC 1] CLYKEVTPMGT], O CVTOEAEYYOG KOt
N KAvOTNTO EKTEAEON G COVOET®V EPYACIDV.

7. Evioyvon ¢ aocOnTikoxivnTiKig TAacTIKOTNTOS (Sensorimotor plasticity)

o Kobnhg n apyn kivinon tpoceépel TAoDGI0 Kot O10pKT) aloONTIKN avatpo@odoTnor, EVIGYVEL TN
OLVOESILOTNTA HETAED OIGONTIKOV KOl KIVIITIKAOV TEPLOYDV TOV EYKEPAAOV (). LETAED TOV
CONOTONCONTIKOD PAOL0D KoL TOV KIVITIKOD GAO10D).

e Avt0 BeAtuidver v axpifeta Kot TV TOOTNTO TOV KIVIGEDV LE TNV TAPOSO TOV XPOVOU.

8. Meimon TV veupo@reyHOVMOAY UTOKPIGEDV
e H apyn, eleyydpevn aoknon 6mwg to Tai Chi €xet amoderytel 6Tt peudvel Ta enimeda
QAEYLOVOODV KUTOKIVMV GTOV EYKEPUAO.
e H @leypovn cvvoéetar apvnTikd Pe TN VELPOTAAGTIKOTNTO KOl T YVOGTIKY Agttovpyio, ondte M
peimon| g vrootpilel KaADTEPT EYKEPAAIKY| VYELQL.

9. Evepyomoinomn tov mopacupumadnTikod vEVPIKOD GVOTHNATOG
e H apyn kivnon cvuvodevetar cuyvd amd Babid, apyn avamvon mov evepyonolel To
TOPAGVUTAONTIKO VELPIKO GVGTN AL
e Avt6 Ponba o peiwon Tov GTPES, TNV KAADTEPT KVKAOPOpPia TOV aipatog Kot oty o&uydvmon
TOV £YKEPAAOV, TOPAYOVTEG TOV VITOGTNPILOVVY TN dMoVPYiD VE®V VELPOVIKMOV GUVOEGEMV.

10. Evioyvon g vevpoyéveong
o Kdmoteg peAéreg deiyvouv OtTL 1) TOKTIKY apyn Kot EAEYXOUEV AOKNOT WItopEl v ovENGEL T
VEVPOYEVEST], ONAAON TN dNpovpYia VEOV vevpovay, Waitepa otov mndkauno (hippocampus),
TEPLOYN KAWL Yo T pviun Ko T pébnon.

11. Evioyvon ¢ AetTovpyioag TOV EYKEPUMKOD OTELEYOVG
e To gykepalikd otéheyog puOuiletl Pacicéc Aettovpyieg OT®G 0 Kapdakog puOUdS, N avamvor| Kot 1
gypNyopon.
e H apyn, eleyydpevn kivnon péow Tai Chi kon mopdpotwv tpaktik®v fondd otny opororoinon
NG AELTOVPYIOG TOV EYKEPOUAKOD GTEAEXOVG, TTOL LLE TN GEPE TOV PEATIOVEL TNV EYKEPAAIKT
apdToon Kot vevpodwaBipfaon.

12. Behtioon g TAAGTIKOTNTOS TOV YAOLOKAV KUTTAP®OV
e Ext0¢ amd ToUu¢ veELpMOVEG, TO YAOLOKEA KUTTAPA (A0TPOKVTTOPC, HKPOYAOia) Tailovy onuavIiko
poOLo o11) dlatpnon Kot pOHOGN TG TAAGTIKOTNTOG,
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o Apyég Kivioelg pe eotiaom Kot pepia aivetor 0Tt VTOsTNPILOLV TNV LY AELTOVPYIN AVTAOV TOV
KLTTAP®V, TPOAYOVTOG TNV ATOKOTAGTACT] TOV VELPIKOV 16TOV KOl TNV APUIPEST AYPNOTOV
amofAnTV.

13. Evepyomoinon tov diktvov nposmiroyns (Default Mode Network - DMN)
e To DMN eivai éva cOVOLO EYKEPAAKOV TEPLOYDV TOV EVEPYOTOLOVVTAL OTAV TO HVOAS ivar o€
KOTAGTOOT OVATOVONG KO ECOTEPIKNG CKEYTG.
o Ol TPOKTIKES OPYDV KIVIGE®V, TOL GLVIVALOVTOL LLE EGTIAGIEVT] TPOGOYN Kot O1AOYICUO,
umopovv vo puOpicovv Betikd 1 Acttovpyio Tov DMN, BeAtidvovtog Tnv autocuveidnon Kot
YVOOTIKN gveMia.

14. PvOpion vevpodwfifpoctav
e H apyn kivnon kot 1 ereyyopevn avomvon ennpedlovy TV 1GopPOTio. GTLOVTIKMY
veupodPIPacTOV, OTMG 1| GEPOTOVIVI], 1] VTOTUNIVI] KOL TO YARNA-0pvoBouTupiké oo
(GABA).
e Avtoi o1 vevpodiafipactés epmiékovtar ot poouion g dtdbeomng, Tov Gyyovg Kot T nabnong,
KoL 1 100ppoTia TOVG VITOSTNPILEL £Vl VYIEG VELPIKO GVGTI LA

15. Behtiooon g KapO0avATVEVGTIKNG AEITOVPYINS Kol 0EVYOVMONG EYKEPGAAOD
e Av kot ot Kivnoeig elvar apyég, n Taktikn doknon Tai Chi BeAtidvel TNV KOPOLOOVOTVEVCTIKT
avToyn.
e H xaAVtepn 0EuYOVOOT TOL £YKEPAAOL TTPOAYEL TNV LYEID TOV VELPOVAOV Kol TNV AVATTUEN VEQV
oLVAYEDV.

16. Evioyvon ¢ TAacTIKOTNTOS PEGO TNG 1o TNpLoKI|S O1popoTToinc)g
e H apyn extéleon KIvIGE®V EMTPEMEL GTOV EYKEPOAAO VO, EVTOTICEL KOl VO ENEEEPYOOTEL AEMTEG
SpopEs oty kivnon kot ) BEon Tov GOUATOG, AVEAVOVTAG TNV IKOVOTITO aeONTNPLOKS
ovaxprong.
e Avm N dwdkocio elval kpioyn yo TNV EKTOIOELON KoL TV ATOKATAGTACT) TG KV TIKOTNTOG
HETA OO TPOVUATIGLLOVG.

17. Evioyvon ™ TAUGTIKOTNTOS TOV DTOPLOLOODV TEPLOYDV
e Orapyéc xvnoelg fonBovv oty ekmaidcvon Kot ovadlopydvwaon VTOPAOI®ODV dOU®Y OTWS O
gpvBpoc mupnvag (red nucleus) kot o Oaidpoc, Tov punAékoviol oTov EAeyyo Kiviong Kot v
acOnmploxn enegepyacia.

18. Awgyeiper TV TALAGTIKOTNTO HEGO TG GLVELON TS OVUTVONG
e O ovyypovioHOg TNG OVOTTVONG LE TV Kivnon (). EL6TVON-EKTTVOY] GE GUYKEKPIUEVES PAGELS TNG
Kivnong) evepyomolel 10 vELPIKO GVGTNHA KO BEATIOVEL TNV TPOGOYT).
e Avto av&avel T VELPOTAUGTIKOTNTO HECH KAADTEPNG YPOVIKNG GVLEVLENG VEVPWOVIKTG
dpacTNPLOTNTOC.
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19.

20.

21.

22.

23.

24.

25.

26.

Yrootipién TS EYKEPUMKNGS PONS HEGM TNG AEUPIKN S KVKAOQPOPIaG

o Orapyéc kvnoelg kot n Babid avamvon evicyvovy TNV omopdkpuver ToSvav ard Tov eYKEQUAO
HEC® TOV APPIKOV cuoThuatog (glymphatic system), To omoio Asttovpyel KOADTEPO GE YOAAUPES
ouvOnKec.

e Avtd cuopfdriel og KOADTEPN VELPOVIKY AELTOVPYio Kot vyEia.

AvEnpévn IKaveTNTA Y10 VEVPOUVAKOUWYT] RETA 0TO TPAVNATICHO

e H mpoktikn apydv Kivnoemv £xetl amoderyfel 6Tt Bondd 6TV anoKaTdcTaon HETH OO EYKEPOATKA
EMELGOOLN KOl AAAOVG VEVPOLOYIKOVS TPOVUOTIGHOVS, LEGM TNG EVIGYLONG TNG
VELPOTAUGTIKOTNTOG KO TNG EXOVEKTOIOEVLGNG TOV EYKEPAAOV.

Evioyvon ¢ ovvepyaciog peTaED EYKEQUMKAOV NUIGQULPIOV

e Ot apyég KIvoELS, E101KE OTOV EKTEAOVVTAL LLE GUVELINTOTNTO KOl EGTIOGCT), TPOAYOLV TN
JooVLVOEDN KOl GLVEPYAGIO OVAIEGH GTO APLETEPO Kot TO de&T eYKEPAAKO NUICQAiP1O.

e Avti M Bektiopévn dacvvdeon Pondd ot Pertioon g CLVTOVIGUEVNC KIvoNG, TNG IGOPPOTIOG
KOl TNG YVOOTIKNG AE1TOVpYiag.

A¥ENoN ™S TAAOTIKOTNTOS TOV EYKEQAAKOV PLOLOD

e H gnavdAnym apy®v Kol GUVEINTOV KIVIICEOV QVEAVEL TV TAAGTIKOTITO TOV KIVITIKOU GAOL00
(motor cortex), evioy0ovTog TV EKHLAONON VEOV KIvNTIK®OV 0£510TNTOV Kot TN Pedtioon Tov on
VILOPYOVCDV.

Meimon ¢ 0pacTNPLOTNTES TOV CVUTAONTIKOD VEVPLKOD GUGTI|LOTOS

e H apyn kivnon peidvel Ty veepdEyepon Tov GLUTAONTIKOD VELPIKOD GLGTANATOG («Udym M
QLYN), oV oxeTiCeTo LE AVENUEVO GyyOG Kot LELOUEVT] IKavdTn T LABnong.

e Me 1t peiwon avtg g 0€yepong, Pedtidvetal to TEPPAALOV Y10 T VELPOTAAGTIKOTNTO.

Bektimon g Aertovpyiag TOV ITTOKAUTOV

e O mnoékapumog eivor Kpioog yio T pviun Kot ) pdonon ko eivon wwitepa evaicOntoc oto
OTPEC.

o Orapyéc, eAeyyOUEVEG KIVIIOELG LEUDVOVY TO GTPEG Kol EVIGYVOLV T AEITOVPYIO TOV IMTOKAUTOL,
TPO®ODOVTOG TN VELPOYEVEST KOl TNV TAAGTIKOTNTA.

Evioyvon t¢ EVO0KPUVIOKNS KUKAOQOPLaG

e H npeun ko apyn kivnon PeAtudvel T pon oipatog LEGO GTOV EYKEPAAD, OLEAVOVTOG TV TALPOYY|
0&VY6VoL Kol OPENTIKOV GLGTATIKAOV GTO, VEVPIKE KOTTOPC.

e Avtd mpodyet TNV emPiwon KoL TNV AVATTUEN TOV VELPOVOV.

AreyeipeL TIG VEVPOVIKEG 0000G TOV EUTAEKOVTUL GT|V LGOPPOTIX
e Orapyég xvnoelg fonbovv oty evePyomoinom Kot EVOLVARMGT VELPOVIKOV KUKAMUAT®OV TOV
eEAEYYOLV TNV 160ppOTio Kot T oTafepOTNTA, 1O1UTEPA CNUAVTIKA GE NAIKIOUEVOLS KO ATOUOL LE
VELPOLOYIKEG TTOONGELC.
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27. llpo®@Onon ™G EVOPUOVIGN S EYKEPUMKIG OPOoTNPLOTNTOS
e H apyn kivnon cvvoéetat pe avEnUEVI cuyxpovIKOTNTO LETOED SLOPOPETIKMV TEPLOYDY TOL
EYKEPALOV, KATL TOL BEATUDVEL TN GLVOYN TNG EYKEQOAMKNG OPAGTNPLOTNTAG KOL TN YVOCTIKN
amod00M).

28. YrootipiEn ¢ pvOpiong tov suvaisOnuatov
o O1PoKTIKES 0PYNG KIVONG KOl SOAOYIGOV LELOVOLYV TNV EVEPYOTOINGT) TOL AUVYINAOEIOOVG
Topnva (EYKEQUALKT TEPLoyn mov oyetileton pe To oo kat to dyyoc), fonbwvtac otn pvdon
TOV cuvalsONUOTIKOL PopTiov Kot BeATidvovTag T O1deo.

29. Bektimon TG TPOGUPUOGTIKNG IKAVOTNTOS TOV EYKEPAALOVL (Adaptive plasticity)
e H apyn kivnon mpodyet T duvatdTNTA TOL EYKEPAAOD VO TPOCSAPUOLETOL GE VEEC KATUGTAGELG, VO
paBaivel amd epmelpieg Kat va amokafiotd Asttovpyieg HETE amd TPAVUATICUO.

30. Evioyvon ¢ vevpmvikig avlekTikdotnTog (neuro resilience)
e Méow g petmpévns £kBeong oe oTPEGOYOVOLG TAPBEYOVTES KOl THG VITOGTNPENG TG
VEVPOYEVEGTC, OL OPYES KIVIGELS QVEAVOLVY TNV OVOEKTIKOTITO TOV EYKEQPAAOD GE EKPVAICTIKES
acBéveleg Kat ynpoavon.

YOUTEPAONOTO

To Tai Chi amoteAel por OAOKANPOUEVT] LOPPT] ACKNONG TOV GLVOLALEL APLOVIKA TNV Kivnon,
OLYKEVTPMOOT) KOl TNV avoarvon. Méca amd TIC apyEG Kol GUVEIINTES TOV KIVIOELS, EvEPYOTOLEl fabid
LUNYOVIGLOVS TOV CAOUATOG KOt TOV £YKEPAAOV, GLUUPBAALOVTOS TOGO GTI GOUATIKY VYL OGO Kot GTNV
YUYIKT 1GOpPOTHaL.

H onpacia g apyng kivineng oto Tai Chi dev givar toyaio: enttpénel mv TANpnN evepyomoinom e
TPOCOYNGS, PEATIOVEL TNV icONGT TOL CAONOTOS KAl EVIGYVEL TN VEVPOTAUGTIKOTNTO — TNV IKOVOTNTO
TOL €YKEPAAOL Vo dnovpyet véeg cuvdéoelc, va padaivel kon va tposapuoletar. 'Etot, n mpoxtik] autn
dev glval pdvo o N Lope1 COUATIKNG AOKNONG OAAL Kol £VOL OVGIOGTIKO HEGO VONTIKNG KO
VEVPOAOYIKNG EVOLVALMOTC.

Emomuovikég pedéteg empPefordvouvv ta moivdidotata opEAN tov Tai Chi: BeAtiodverl v wcoppomia,
LEWOVEL TO GryY0g, eVioyVeL T uvnun, fondd otn dtayeipion tov TOVOL Kol TPodyeL TV gvedia o€ OAES TIg
nAieg. Amotedel Lot aGPOAAT], LGIKY| Kot ATOAVTOS TPOSPAGIUN TPAKTIKN TOV Lot pilel TV vyeia
TOV GOUATOG KOl TOL EYKEPAAOV, W1aitepa KOOMG LEYOADVOVLLE.

Y évav kOG0 ToL Kiveital d1opKag pe tayvtra, to Tai Chi pog vrevBopiler v a&ia tov va
EMPPASVVOVE — VO GUVTOVIGTOVLE LE TNV OVOTTVON HOIC, LLE TG KIVIOELS LOG, KO TEAKE LLE TOV E0VTO
pag. Méoa amd avtr ) okdémpo apyn dadikacio, to copa Bepamedetal, 0 voug NpeUel, Kot 0 eYKEPUAOG
eEelooeTat.

H apyn xivnon dev eivor amAd pio copotikny dpactnprotto: eivor pio ToAVTAok NevpopuololoyIKY|
SdKOGI0 TOV EVOOUATDOVEL:
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Evepyomoinom moAamAdv yKe@oMK®OV SIKTO®V,
AtcOnmploxn avatpopoddtnon,

P0v6Opion tov vevpikod Guotipatog,

Evioyvon g pabnong kot pviung HEc® VELPOTAAGTIKOTITOG.

H apyn xivnon emtpénetl oe dopkn exmaiogvon

Tn BaBbtepn enelepyacio ko pdbnon and tov eyképalro,

Tnv KoaAvtepn aicOnon tov cmpatog,

Tnv Evepyomoinon eyKe@aAkdv Teploymv yio Tpocsoyn Kot pabnon,
Tnv Yrootpi&n g avanTuENG Kot S1oTpnong TV VEVPOVOV.
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Eriopaon g Avvapunc otnv Kivntikn Kotdaotaon - Adpavero,
Ko dgvtepog Nopog tov Nevtova

YENAPIO AIAAXKAAIAY ki MAGHXIAKOI XTOXOI
AlgpguvnTiKn TPOGEYYIoT HECH PIOUOTIKGOV SPACTNPLOTATOV, Kot TEpapdtov pe astomoinon TIIE

Vasileios Ag. Drougas®

Greek Ministry of Education and Religious Affairs, loannina University Greece, ADAMAS University
Email: bdrougas@yahoo.com

AIAAKTIKOI XTOXOI

O1 1800KTIKOL 6TOYOL KOTA TNV O10UCKOALN TNG EVOTNTAS HTOPOVV VO, avarvBovy ¢ eEng:

2T0Y0L MG TPOS TO YVAOGTIKO UVTIKELUEVO:

1.01 padntéc/padnpieg vo sivan oe 0éom va dtatvrdvovy Tov 2° vopo tng Kiviong Kot vo Tov
ocvoyetilovv pe v apoifaio aAANAeniopacn HETOED COUATOV KOl SUVAUEDV.

2.Na katavoncovv 0Tt Kabe aAinAenidpacn peta&y pog palog kot e dvvaung 1 Suvapemy onpovpyel
kivnon N axwnoio.

3. Na gpapuolovv tov 2° vépo g Kivneng avoyvopiloviag Tog Ta PéTpa Tmv Suvauemy og ki
OAANAETIOpaOT HETABAALOVY TNV KIVTIKY] KOTAGTACT] EVOS GOUATOC, KAOMG Kat OTL 1) EXTAYLVON TOV
coOUAToV e£opTatal Kot omd TV adpAavVELL TOVC.

4. Na oyed1dlovv TIg SOLVALELS TOV OLGKOVVTOL GTO COUOTO KATA TNV EEMEN TV PAIVOUEVOV.

5.Noa avayveopilovv To amoTEAEGHO TG ENLOPAONS Lo OOVaUNG o€ £vo chpa palag m kot vo
oLGYETILOVV TO ATOTEAEC LA LLE TO OUTIO .

YT0Y01 OOG TPOS TIS IKAVOTNTES:

1.0t poBntéc ot ot padnTpieg va givar e BEom va akoAovBovv Tig 0dNyieg TOL PUAAOV £pyaciag.
2.Na avantdiovv 0e£10tTeg 610 gpyacTiplo aslomoimvtag To kKAaoowko meipapa ko ta TTIE (video,
TPOGOUOIDGELS, EIKOVIKA O100PACTIKE TEPAUATO ) O OO0KTIKA epyOreiaL.

3.Na e£aoknBobv otnv extiunon peyebav, otig LETPNOELS Kol oty enelepyacio Tovg Yo TNy eEaywyn
CUUTEPACUATOV.

Journal of Applied Education and Practice. VVol. 2 Issue. 1 April Year 2025 ISSN: 2945-2694



4 Na puropovv vo, cueyeTilovV TO aiTIO LE TO TOTEAEGLOL

XT0)01 OOG TPOG TIS GTAGELG:

1.Noa avamtdiEovv evOlapEPOV V1o TNG PUGIKES EMOTNES GVOYETILOVTOG TO YVOOTIKA OVTIKEIIEVA [UE
eowvopeva g kadnuepvig Long.

2.Na e€aoknBobv ot cuvepyatikn epyacia.

3.Na g&aoknfoldv oTnV TOpATHPNCN PVOIKAOV QULVOUEVDV

4.Ma. 61EpELVIICOVYV KOl VO TIGTOTOLCOVV TIG AVTIANTTIKEG TOVG IKAVOTNTEG TOL oyeTilovTal pe TNV
Nevpopuciloroyia Tng pdbnong Kot g avaKaAvy”ng

5. Na BeEATIOGOVV TOLG GLUVTEAEGTES KO TIG TAPAUETPOVS TNG AVTIANYNG TOV XDPOV, TOV YPOVOL Kol TOL
avAYAVQOL OV £V OVGLOGTIKEG TOPAUETPOL TG OGO TIKOKIVNTIKNG avTiAnyn ¢ otnv Kadnuepwn {on
TOV HonTov

MaOnorokoi otoyor

1. No avtiin@Bovv v adpavelog wg 1310TNnTo. TV COUATOV ToL £X0VV Lala

2. No amodidovv kot va cuoyetilovv v aAroyn TS KIVNTIKNG KOTAGTAONG 6TV VTAPEN GUVIGTOUEVNG
duvaung (2og Nopog Newton).

3. H ovviotapévn dvvaun kot Oyt n dmapén 1 0yt duvapewv etvor n ontior aAloyng 1 oyt e KIvnTikng
KOTAGTAONG TOV COUATOV.

I'vootikol otoyoL

1. No cuvdéouvv TV cuvietapévn dovaun Pe TNV aAlayn 1 Oyt TG KIVNTIKNG KATAGTOONG O OKIVNTO
GO0

2. No cuvoéouv TNV cuvicTopévn dvvaun He TNV aAloyn 1 Ot TNG KIVNTIKNG KATAGTOONG GE KIVOOLEVO
GO

3. Ot pantég va avayvopilouv og attio Tov puOpod HETAPOANG TS TAYXDTNTAG ONANIT TNV EMTAYVVOT)
€VOC GMOUOTOG TO UETPO TNG CLVIGTAUEVNS dSVVAUNG.

4. Na koatavonoovv 6t 1 palo amotehet 1o péTpo e adpdvelos kot To pOAo TG 6To pLOUO HeTAPOANG
™G TayOTNTOC.

YovarcOnpotikoi otoyoL

1. Na avayvopicovv ot d1dvota Tov Newton kot ToV EPpUNVELTIKOD GYNUATOS TWV VOUMY TOL GTN GUOT
Kot N {on yevikodTepa , TNV TANPT Kol ToyKOG o epunveia g kivnong 1 tng axvnoiog Tov CoUAToy.
2. No avtiineBoldv Tov TayKOGLO YOPAKTPO TV EVVOLOV «UALo» Kot «dOVOUN».

3.N avtiineBodv v évvola TG EmTéLVON Kot TOV GLVEREIOY TG 6TV KadnuepvotnTo

Kowovikoi 6téyor

1. £10 mAaicto g ddackariog ot padNnTéG Hmopovyv Vo avTaAAAEOVY 10£EC KOl ATOWELG GYETIKA LE TIG
EVVOLEG TTOV OOTPOYUOTEVETOL 1] EVOTNTA VO OEYTOVV KO VO OToppiyouV HEG® O1IAOYOV 10EEC Kol
OATOYELS LLE TOVS GUUUOONTEG TOVG.
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2. No epyacTovV OHOdIKA Y10, T GUUTANPWOGT POAA®V £pyaciog TNV SIIPKELD TNG O1O0CKOMOS, Kot Vo
OAOKANPMOCOLV LLE EPYOUCIEC GTO OTITL.

3. Na avortoEOUV IKaVOTNTES S1AOPOCT|C KOl GUVEPYOTIKOTNTOG LEGO ATO TOVS VOLLOLG KOt TNV TUTOAOYiN
¢ Duoikng Emomung 6nmg vty propel va cuveytobel Kot o ke Toug emaen oty Kowvoviky {on
Kol EKTOG GYOAElOV.

4 Na S1EpELVIGOLY KoL VO ETOVOTPOGIOPICOVY TNV TPOTEPT YVAOGT TTOL UTOPEL VO TPOEPYETAL OO TNV
gumepio

Puyoxkivntikoi 6Té)01

1. H 6wackario Oa tpaypatoromdei pe ™ yprion TIIE kot cvykekpyuéva pe 1o Aoyiopukd Phet. To
OLYKEKPIUEVO AOYIoUIKO gfvart EAeVBEPO 6TO diKTLO Ko 01 PaBNTEG UTOPOHV VAL EpYOGTOVV GE QLTO HETA
™ ddackoio Kot va e£0tkelwBovy 6g avolktd TeptPdilovta pdonong

2. No avarto&ovv de€iotnteg avalnmong, EMA0YNG Kot aE10moinong TANpoQopidV 6To S1adikTvo.

3.T'a 10 okomd ¢ emitevéng TV 6TdY®V Ba Tapovcslachodv and Tov H10AGKOVTH GTOVS LOONTEG
TPAYUOTIKG TPIGOAGTOTO LOVTELD TTOL APOPOLY TNV HEAETN ToL Nevtwva oty Kivnon . Ta povtéda
QVTE OTOTEAOVV LLOVOOIKT] TAYKOGHLO dntovpyia Kot £xovv amoktiost Bpafeio povadikng dnpovpyiog .
Ta povtéda BonBodv ta mandid va Katavoncovy Tig EVVOleg TG Kivomng Kot TV OUVALE®DY GTNV
KaOnpepvotnTo Kot Toug vopovg tov Nevtova 0nmg epgovifoviot 6Ty TpoyUaTikdTnTo 6TV
KaOnpepvn {on Kot pmopovv va dtadpdcovy pe ta povtéda avayvopilovtag v adia tov vOpmv Kot Tov
QOVOLLEVOV LEGO OO TNV TPLUOINGTATY ATOTUTIMGT KATAGEKELMVY OV APOPOLV TNV Kivnon.

AdakTikEg Tervikég

H cvykexpipévn didackario opyavddnke dcte o€ o€ 300 SOAKTIKEG DPES VAL SOUYTEL 0 OEVTEPOS VOLLOG
tov Newton. Ztnv A Avkeiov kot pe 6£dopuéEVO 0Tt 0 HoBNUATIKOG POPUAAMGUOS TV 000 VoUWV Oa
ypnoporombel og AGKNGES KOTAVONONG KOl ETIAVOTG LOONUATIKAOV TPpoPANUdTOV Kivnong , ot padntég
TPEMEL Vo, AvTIANPOOVV TN «BOCIKN Kol OVCIACTIKT OVOTAPAGTACT) TOV EPUNVEVTIKOD GYNLOTOG OLTion —
ATOTEAECLATOC IOV TTaPEYEL 0 AgDTEPOG VOIOG TOL Newton dGTE Vo GLVOEGOVY TNV KIVITIKT KATAGTOOM
TOV COUATOV OG OEGOUEVO TOPATHPNONG LE TNV apnpnuévn Evvola g dvvaung wg attio. Kdatt mov
umopet va toug fondnocetl oe KaONUEPIVEG TOVG EVOTYOANGELS.

210 TAOIG10 TNG UG SOUKTIKNG DPOG KO Y10 VoL VAOTOMOEL TO TOPATAVE® GKENTIKO EMAEYONKE ®G
SWOKTIKY TEYVIKN M KaBodnyovpevn cvlntnon pe OAn Vv Téén Kot n €pguva TV LadnTdV oToUKA 1| o€
opdoeg (Likpa project), Oa axorovdnbei OnA. o dopnuévn orepevvnTiki) ddackaria (structured
inquiry), daokolo kat podnrokevipikn pe fabud kabodNynong HEc® SIEPELVNTIKOV TPOTHTIMV Kol
OpboeV 6TV O1O0KTIKT MDPOL.

Metd to téhog TG ddackaiiag divetar n duvatdHTNTO 6TOVS HLaONTES Vo epyacTovV og Project yio tnv
EKTANPOOT] KOl TOV GUVOLGHNUOTIKOV GTOY®V T.). TANPOPOPIES GYETIKA Y10 TO £PYO KOL TNV TPOSPOPA
tov Newton otnv €motiun Kabmg Kot YuyoKvnNTiKol 6TOYOL T.Y. LE EPYOUCIEG GTO AVOLYTO AOYIGHIKO TOV
Phet, Kot Topovsiocn avtdv ToV Epyacidv otny Tdén oe pia suvévasTiKi drepedvnen (coupled
inquiry) dnA. cuvdvacpod 6o THT®V dtepedvinong. ['a Tapdderypa TN EACT TOL TPOGOVATOAIGLOV TO
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epOTNHOTA OETEL O EKTOOEVTIKOG GE GLVEPYSia [LE TOVG LoNTEG (KaBodyovpevn depedvion) v 1
akoAovBovuevn Epguva oyedtaleTon Kot VAoToteitan amd Tovug pabntéc (avoryt) diepedvnon).

To oyé610 pabnpatog Tov TaPoLGIAlETOL KO TPOYLOTOTOLEITOL GE 0VO SOUKTIKEG DPEG ATOTEAEL LEPOG
H10G OMOTIKNG OTOTOIMGNG TOV EPUNVEVTIKOD oYLatog «Avvaun (artia) — Adrayn Kwntug
Kotdotaong (Amotéleopa)».

AvakTika Méca,
1. Zmv ddpketa g dwackariog Oa ypnoyorombel to avolktd Aoyioiko phet Tov TOVETIGTNIIOL TOV
Colorado kot cuykekpipuéva 1 Tpocopoimon e Titho «Avvdpelg Kot kivinon: Pactkdy.
https://phet.colorado.edu/en/simulations/forces-and-motion-basics

2. H mpoPoin tov Aoyiopikov Oa yivetar ot dtadpactiky) 006vntov g aibovcag kot Oa yiveton
TaVTOHYPOVA TOPOVGiaoT Kat eENynon Tov 66wV cuintodvral

3. Emiong Ba 50000V @OALa epyaciog 6ToVG HodNTES TOL B0 GLUTANPOVOVY OLOGO-CVVEPYUTIKH GTNV
Jtdprela TG S1O0CKAATNG.

4. Téhog Ba mpotabovv epyaocieg yia project oe opddeg pobntov.

5. Oa TapovclacOoHV To TPUYUATIKA TPLEOLAGTUTO LOVTEAN VOL®V TNG KAAGGIKNG KIVITIKNG KoL TG
Nevtoviog unyavikng mov onpovpyndnkav ond tov Addokovia kot fpickoviol 6Tnv 16ToceAdN
https://drougasis.blogspot.com/

Awrvnmon Ipofiquatog

A&omo1dvTag T GUUTEPACLATO TOV LOONTOV SLTUTTOVOVLE TO TPOPANLO oV Bal [Log 0dNYNoEL 6T
emitevén tov 1ov yvootikod 6tdyov Tov £yovpe BEaEL.
Amo toug padntéc {nreiton va oyoldcovy v dmapén oxéong LeTa&d TG cuvicTapévng OOVOUNG TOV
rpovou kot g Taybtntog Kot g emtdyvvong mov UITtopel VoL AMOKTAGEL TO GO AOY® TNG Kivnomg
oL Oa kével To Paydvi Tng SlEAKLOTIVOAG VO SLOVOGEL PO GLYKEKPIUEVT OOGTACT).
Xpovog odaokariag: 10’

Y16y01 O1000KaAIOG:

* No 6uVOE0LV TNV GUVIGTOUEVT] SVVOUT LE TNV dAAYT 1] O)L TNG KIVNTIKNG KATAGTAONG G€ aKivTO
GO

* No 6uvOE0LV TNV GUVIGTOUEVT SOV LE TNV dAAAYN 1] OXL TNG
KIWVNTIKNG KOTAGTOGNG GE KIVOVLLEVO GAOLAL.

Teyvikég 1d0uoKaiiog:

KaBoodnyovpevn diepguvntikn. Ot pobntéc 00vAEDOVY OPASTIKE KoL 1
dtepedvnon elvatl KaBooMnyoO eV SOCKAAOKEVTPIKN.

Exmoidgutiké vko:

Xpnowonoteiton n epappoyn PHET xon 1 kaptéda pe titho
«AtehvoTtivooy kot Tlavov Eva ypovOLETPO.
https://phet.colorado.edu/en/simulations/forces-and-motion-basics
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https://phet.colorado.edu/en/simulations/forces-and-motion-basics
https://drougasis.blogspot.com/
https://phet.colorado.edu/en/simulations/forces-and-motion-basics

Kot emiéyovpue v epappoyn Applied Force ond 1o npoypappo tpocopoinong 6mov bo peietoovue
TNV Kivnon kot n onpovpyio ToyuTNTUG TOv Eval TO ATOTEAEGO GE GYE0T LE TO OiTlO OV glovi M
EQOPUOYT Lot SVVOUNG GTO GO

Oa emileyel 1 HEAETN TOV TEPALOTOC YOPIC TPPN YowTo O
apénel va emiéEovpe va farlovpe Friction None

Anhadn xopic tpipn

I E ] l__l_L_l _m] =] =] =] =] =] =] =] =] s

Evépyeieg Tov padnrov: T
Eniéyoviat 800 TepInTOGELS LLE SLPOPETIKT] GUVIGTOUEVT - Gl oroc (BN
dvvaun HETPAUE N EKTILODLE TNV TOOTNTA TOL TO Parydvi %M o W +*
QTAVEL GTO TELOG TNG O10OTKAGTIOG TOV TEPANATOS Kol GYOALALOVUE GUUTEPAGLLOTO, LLOG.

Xpovog odaokariag: 15’

216y01 O1000KAAOG :

Noa katavoncovv 6t 1 pala amotedel To HETPO TG adpAveLag Kot To pOAO TG 6T0 pLOUO HeTABOANG TG

TOOTNTOG KO TN LEAETN TNG EMTAYLVONG.

Teyvikéc ddaokariog:

KaBodnyodpevn dtepevvnTiky Ot pobnTég 00VAELOVY GE OUADES KOl GUUTANPMOVOLY PUALO £PYOGIOGC.
Exmo1dgutiké viko:

Xpnowonoteiton n epappoy PHET xon 1 kaptéda pe titho «kivnony, ypovouetpo kot pOALO epyaciog
https://phet.colorado.edu/en/simulations/forces-and-motion-basics

Yy mepintoon avt) o pedetn0el n enidpaocmn g dSVVAUNG KOL TO OTOTEAEGILO GTNV EMLTAYLVGT) TOL
OMUOTOC GE GYECT LE SUPOPETIKES TIUEG OTN AL TOV CAOUOTOG

Oa emheyel  HEAETN TOL TEWPGPATOC YOPIS TPPN YrowTd Oa mpémer va emhéEovpe va falovpe Friction
None

Anhadn xopic tpipn

Evépyereg tov podnrov

Ot podntég amd kdbe opado KaAOVLVTOL VO TAPUKOAOLONCOVY TNV EPAPLOYT.

PvOuilovpe v gpappoyn dote 1 palo va givor S1popETIKY KOl GOULPMVT UE TIG TIEG TOV
avaypdeovtoal 6to POALO epyaciog epappolovrog kdbe eopd v 1o SHVOUN Kol GLUTANPDOVOVLE TO.
@OAa gpyociog.

®vrio Epyaciog yra ™) 1n @don
Xpnowomotovpe v Epappoyn

Awote ovopa otnv Opdoa cog

Journal of Applied Education and Practice. VVol. 2 Issue. 1 April Year 2025 ISSN: 2945-2694


https://phet.colorado.edu/en/simulations/forces-and-motion-basics

Speed

1. Entléyovpue ) de0tepn kaptéda pe TitAo «motiony
2. Evepyomotlovpe Ti¢ emhoyéc «valuey kat «speed»
3. [Matdipe to «pause»

4. PvOuilovpe v T g SUVOUNG MGTE VoL SELYVEL TNV TIUN OV £XOVUE GTOV Tivaka kot 1 palo ivan

otabepn

: (& Speed

(& Stopwatch s

(1) (») (<)

5."Evag pabntig pog opddog matdetl o «play» kot tovtdypova Evag ALOS TaTdel TO YPOVOUETPO.
6. O poBng pe T0 XpovouETPO OiveL EVIOAN VO GTOUATNGEL TO TTeipapo LOAS o ypdvog ptacet To 10

OLVTEPOLETTTO KOl KATAYPAPOVLLE TNV TOYVTNTA EKEIVI TN GTIYUN

7. Ot podntég OV TV OUAO®V GUUTANPAOVOLV TIG TILEG GTOV TIVOKOL
8. H dadikacio emavaropBaveton yia tipég ovvaung F=50N, F=100N, F=150N kot F=200N

AYNAMH XPONOX TAXYTHTA INAPATHPHXH AIA
50N 10 Sec 1
100 N 10 Sec 2
150 N 10 Sec 3
200 N 10 Sec 4

T mapatnpeite omd to meipapa
[Mwg petafaiieton n taydtnTo € GYEGN UE TN dVVOUN ;
Yopupadifovv ta aroteAéopatd cog e To Nopo g kivinong;

®viro Epyaciog yio ) 2 Paon

Xpnoonotobue v Epappoyn
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Amote 6vopa oty Oudda cog

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

(& Forces =

(3 sum of Forces

(O values
(™ Masses
Acceleration (O speed \/’w
SO o — 30 W Acceleration — = —
Friction
None Lots

1. EmiAéyovpue ) debtepn xkoptéla pe Titho «motiony

2. Evepyomolovpie Tig emhoyég «value» kar «speed» ko «accelarationy

3. [Matdpe to «pausen

4. PvOpuilovpe v tipn g duvaung mote va detyvel F=400N

5. Matdetl to «play» kot KaToypaeoOvE TV TN TG EMTAYLVOTG Yo dtapopetikés paleg 40 Kgr, 89 Kgr,
100 Kgr.

6. Ot poBntég OV TV OLAd®V GLUTANPAOVOLY TIG TYEG GTOV THVOKQ

8. H dwowkasio emavarapBdaveton pe fapn 40 Kgr, 80 Kgr, 100 Kgr emAéyovtag and Tig TpoTeEVOUEVES
TOV TTEPANOTOG

AYNAMH MAZA ENITAXYNXZH MMAPATHPHXH A/A
400 N 40 Kgr 1
400 N 80 Kgr 2
400 N 100 Kgr 3

T mapatnpeite amd to neipapa nwg petaPdrietor n Emtdyvvon oe oxéon pe m Mala ;
Sopupadifovv ta amoteAéopatd cog e To Nopo to Nevtova,
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Epyoaocia ywo to Xmitt

EPT'AXIA 1

1. No ypayete To GUUTEPAGLLOTA GOG GYETIKA LLE TNV GLVOAMKT SUVOLT KOl TOG 0VTH VITOAOYIleTe pE
Baon ™ eopd TV SLVAUE®DY TOL TNV OTOTEAOVV.

2. Ti dwmotdvete yio v kivion tov KIBOTiov kot TV cLVOAKY dvvaun (vo cuvovdoeTe TV Kiviomn Tov
KIPOTO Ko e TV TR Kot Le T Qopa TG OVLVAUNG)

3. Na peletnoete gite oto PiAio cag eite oe eEmtepucéc mnyég (tviepver, PifAoypagia .0.) Kot vo
dwtvwaoete Tov 20 Nopo tov Newton.

EPT'AYIA 2

Ta copata tov oyquroTog mov akorovdel £xovv ioeg pales (mA=mB) kot eivor apykd akivnra.

Na yapakTnpiceTe TIC TPOTAGELS TOL AKOAOVOOVV LIE TO

ypapufx () av g G’Ewpsns oMOTEG 1| e TO yphppa (A) av Tig b A ) Fu-toon
Oewpeite havBaopéves.

Ye KGOg TePimTOOT VO OITIOAOYNGETE TNV OTAVTION GOG.
1,2,3.

1.To copa A Ba mopapeivel akivnTo Yol TOv AoKOOVTOL

Bt Fa=20N

duvdpels avtifetng eopdg

2.To copa A yperaletar meplocoTEPO YPOvo and 0Tt T0 copa B yia va aroktioet taydtnta 10Km/h av
Kot o 000 apyKd etvar akivnta

3.Av 10 800 copata kivnBodv yia to 1010 xpovikd drdotnpa Eekvavtag amd Ty npepia, peyoaidtepn
emtayvvorn Ba £xel amokTnoel To copo B

EPI'AXIA 3

Ye éva oopa palog m =2Kgr e&ackeitar dbvoaun F=4N moon Ba elvan 1| emttdyyvvon mov HBa amroKTioEL TO
oopo m

Av n Advaun avt) mov eackeitar 6to 1010 oo dimAactoctel moon Oa eivon n emrdyvvon mov Oa
OTOKTNGEL TO CMLLOL.

Zope@VoLV T amoteéopoto. Tov Pprkate pe to 2° Nopo tov Nedtova;

EPT'AYIA 4

Avo copata pe pdleg mA=100Kg mB=50Kg Bpiokovtar apyikd axivnto tave o éva optidvtio danedo.
Kot ota 000 copota ackovuvtal 6t cuvExeLn V0 0ptlovTIEG OLVALELS GOV LETPOUL.

Al
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Tnv peyadvtepn petafoin oty tayvtnTo Bo £xet
a. To copa A

B. To copa B

v. Agv pmopodpue va yvopilovpe

Agite €6® v lotopia Tov Nevtwva: https://youtu.be/lIL-uX61KZuc?t=92

.
4

= = learning | B coutlons’ ;-',1“,
= cre tlwtu uden S
Sclence ques |nnsa| A Co nllnu .

mumca W" thinking proces Jlll()
mohlun solving |  Scienty icmethod
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