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ENEPTEIA TAAANTQZH ME AOT1ZMIKO
1. IYNONTIKH NAPOYZIAZH ZENAPIOY

1.1. TITAOZ AIAAKTIKOY ZENAPIOY
«Evépyela TaAAVTWONG KoL OL LETATPOTIEG TN

1.2. EMNAEKOMENEZ INQZTIKEZ NEPIOXEZ
Quowkn: Mnxavikn

1.3. TA=H ZTHN ONOIA ANEYOYNETAI
Quowkn B’ ta€nc Aukeiou.

1.4. 2YMBATOTHTA ME TO ANAAYTIKO NPOTPAMMA
MpoPAcnetal oto A.M. n SibaokaAio Twv evotATwWY « TOAAVTWOELGY»

1.5. OPTANQZH THZ AIAAZKAAIAZ KAI ANAITOYMENH YAIKOTEXNIKH YNOAOMH

Ot pabntég epyalovrtal oe opadeg Twv 3 W¢ 5 atopwv o aibouoa MANPodopLKAG UE
EVAVTOUAAXLOTOV UTIOAOYLOTH avad opdda 1 (evaAlaktika) oe taén pe Bvteonpofoléa
Stadpaotikomnivaka r umoAoylotr) Tov omoio Xelpiletal o ekmaldeutikdg. Kabe évag
paOnTAG cupmAnpwvel dpUAAO gpyaciac.

Noylouko: APPLET (seillias.gr)

1.6. ENAANANAKTIKEZ IAEEZ

Ol padntécg/tpleg BewpouLv oOtL:

OL appOVIKEC TaAaVTWOELS Slapkouv yla tavta. Itn 6€on looppormiag n KvnNTLK EVEPYELD
elvat unéév.

1.7.a AIAAKTIKOI ZTOXOI

1. Na Stokpivouv ta €idn TwV EVEPYELWV TTOU UTIAPYXOUV O€ ULa apeiwTn TaAdvTwon Kot
va ta tpoodlopilouv os kaBe B€on.

2. Na meplypddouv TIg eVEPYELOKECG UETABOAEG OE Ula ApelwTn TAAAvVTwOon.

3. Na avayvwpilouv mou odeiletal N anwAeLo EVEPYELAC.

1.7.8. TENIKOTEPOI 2TOXOI
1. Na avamtuéouv Oe€lOTNTEC TELPAMATIONOU, Olaxelpll{opevol kKol peTtoBailovtog
HETAPANTEG.
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2. Na aflomolovv oL padntég/tpleg tg TME katd tn Stdpkela tng Sidaokaliag tou
padnuatog tg OUOoLkig.

3. Na avamtuéouv CuvVEPYATLKOTNTA Kal vo. KOAALEPY|COUV TO SLAAOYO yla TNV EMiTELEN
€VOG KOlvoU OKOToU oTa MAaiola Tou Opad0ouUVEPYATIKOU LOVTEAOU LaBnonc.

4. Na e€olkelwBouv oL pabntég pe to meplBaiAov Tou applet mou npoodépetal eAelBepa
oto SLadiktuo, £€T0L WOTE Vo UopoUlV oto HEAAOV va melpapatilovtol oe BEpata Tou
YVWOTLKOU eSOV TWV TOAQVIWOEWV.

1.8. EKTIMQMENH AIAPKEIA
Mua SLSaKTIKN wpa yla TNV epappoyn Tou Tplwv GUAAoU epyaciog.

2. AIAAKTIKEZ NPOZEITIZEIZ

2.1. AIAAKTIKEZ NMPOZEITIZEIZ NOY NMPOTEINOYN TA 2XOAIKA BIBAIA

H dwadkaoia tng didackaliag mpemel va otnpileTal oTnV QUTEVEPYELQ TOU UaBnTh, O
omolog mapotpuvetal oto va mpoodlopilel kat va aflomolel mnyéC mMAnpodopnong
OXETIKEC e Ta B€pata rou peletd. H SidaokaAia Ba mpenel va Sivel Tnv eukalpio otoug
pabntéc va OSpactnplomolovvtal, va Telpapatifovtal, va  olkoSopoUv  Kal va
OVOKAAUTITOUV TN yvwon. Oa TPEMeL va yivetal xprion nebodwv mou va mpowBoulv, va
€VIOXUOUV Kal va evBappUVOoUV TNV evepyomoinon Tou padntn, tTn dnuloupyikn dpacn Kot
TOV TELPAUATIONO, TNV EUMAOKA TOU ot Sladlkacieg péoa amo TIC omoleg Ba KATAKTA O
(810¢ TN Yvwon, TN CUVEPYATLKH KOl AVOKOAUTITIKA LABnon, TNV avamtuén (KavoTnTwyV Kal
Selotntwy peBoSoAoylkoU XapoKTAPA, TNV OMOKTNON Kavotntag yla oulntnon, tov
TIPOPBANUATIONO KoL TNV KOAALEPYELD KPLTLKAC OKEYNG.

2.2. TO MPOTEINOMENO ZENAPIO

To 81bakTiko "oevaplo" umootnpiletal amno éva puALo epyaciag To omoio Baoiletal otnv
ETOLKOSOUNTLKA TIPOCEYYLON TNG yvwonc. XTIc dpaotnplotnteg tou GpUANOU epyaociog
apXLKA oL poOntég/TpLeg mpoBAEMOUY, ekPPAIOUV TIC LOEEC TOUG OE CUYKEKPLUEVA BEpaTa,
oTn ouvéxela SlepeuvouV To AOYLOULIKO akoAouBwvtag Tig 0dnyieg tou puANoU epyaciog
KoL TEAOG CUYKPIVOUV TLG OPXLKEC TOUG LOEEC LE AUTEC TTIOU ATOKTHOOVE Ao Tn Slepevvnon
TOU AOYLOMIKOU TIPOKELUEVOU va evtaéouv Tn véa yvwon ot nén SlapopdwUeveg
VONTLKEG QVATIOPOOTACEL TOUG. TO TPOTEWVOUEVO oevaplo ObaockaAiog bivel tn
duvatotnta oToug HaBONTEC/TPleg va MelpapATioTolV, va OLKOSOUACOUV Kol Vo
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avakaAupouv T yvwon amoktwvtag &eflotnteg peBodoloyilkol xapoaktipa odou
Xewptlovral petaPfAntéc. Katd tnv mpaypatomoinon twv ¢UAwv epyaociag, o
EKTTALOEUTIKOG £XEL TO pOAO Tou KaBodnynt — cuvtovioth. O ekMALSEUTIKOG YEVIKA eV
enepPalvel mapa Hovo eni TEXVIKWV Bepdtwy 1 emni tng pong tn¢ dtadikaciag. To oevaplo
aglomolel tig Suvatdtnteg mou mpoaodEépouv ot Texvoloyieg tng mAnpodopiag Kat TG
Emkowvwviag otnv Exknaidevon (TMNE-E).

To ¢pUALO epyaociag:

Anoteleital ano 1 §pactnploTNTa yLa TNV EMTEVEN TWVSLOAKTIKWY OTOXWV.

210 A MEPOZ ot padntég/tpLeg ekppalouv Tig LEEEG TOUC YLA TIG LETOTPOTIEG EVEPYELAG
otnv TaAavtwon. Xto B MEPOZ oL HaBnTég MPayATOTOLOUY TO ELKOVIKO TIEpAA,
TapaATNPOULV Ta (6N TWV EVEPYELWV O PaBSoypapa Kal CUMMANPWVOUV TIVAKEC. 2To I
MEPOZ oL HaBnTEG CUUUETEXOUV OE HETOYVWOTLKN Sdtadikaoia adou kaAouvtal va
OUYKPLVOUV TLG OPXLKEC TOUG LOEEC E AUTEC TTOU €XOUV QVATTTUEEL amo TN Slepevlvnon
TOU AOYLOMLKOU.

DYANO EPTAZIAZ
ENEPTEIA KAl TANANTQZH

A MEPO2Z: NPOBAEWH
210 éva akpo €vocg opllovtiou elatnpiou S€voupe éva owpo Kal To GAAO GKPO TOU
e\atnpiov og akAovnto onueio. . Apou to cuotnua Looppomroet (6€on Looppomiag, O),
QTMOUOKPUVOUE TO W aro Tn 6€on tooppomiag O aockwvtag Suvapn Kot To adprnvou e
e\elBepo otn B<on B.

A 0] F B

o. To MAATOoC TN TOAAvVTWOoNC ( apXLlkn amopdkpuvon) mapopével otabepo; Na
OLTLOAOYNOETE TNV AMAVTINOH OaC.
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B. Ao moU TRpE TNV AmOpAiTNTN EVEPYEL TO CUOTNHO YL VO EKTEAECEL TNV
TOAQVTWON; Z€ TL LOPDEC LETATPETETOL N EVEPYELD ALUTH KATA TNV TOAAVTWON;

y. Noleg moTevEeTe OTL €lval oL cUVONKEG TTou Ba TPEMEL val EMKPATOUV WOTE TO CUCTNUA
va eKTEAElASLAKOTA QUTH TNV Kivnon Xwplg TEAIKA va LOOPPOTINOEL;

6. To cwpa mou ekteAel TaAAGvTwon PeTaty Twv dU0 akpaiwv BEcswv A kal B, yupw amnod
B€on woopporiag O €xel MEYLOTN KLVNTLKI) EVEPYELX OTNV:

akpaia Béon A B€on wopporiag O akpaia 6¢on B
‘ExeL MEYLOTN SUVALKN EVEPYEL OTNV:
okpaia Béon A B£on wooppomiag O akpaio 6¢on B

B MEPOZ: NEIPAMATIZMOZ
Avoifte To TPOYpAULA TIEPLHYNONG TOU UTTOAOYLOTH 00G Kol LeTaBeite otnv LotooeAiba
http://www.seilias.gr/index.php?option=com content&task=view&id=85&Itemid=37

Mou eivat NotooeAida TOU ELKOVIKOU TIELPAUATOC TO onoio Ba ekteAéoste. Oa Seite TV
TIAPOKATW ELKOVAL:

OL TLHEG TwV PUOIKWV HEYEOwWV va elval aAUTEC TTOU BAETIETE OTNV ELKOVA KAl KOVEVA
TeETpaywvidlo va pnv givat emdeypévo. To puotkd péyebocb kabopilel Tig avOLoTAUEVEC
otnv kivnon Suvapelg. Me ta mARKTpa EAEYXOU TIOU AELTOUPYOUV OTIWG TA TARKTPO
video&ekivape, otapatdpe [ BPAEMOUUE KOPE-KAPE TNV KIVNON . ZEPVOULE TO CWHA HE
TIATNMEVO TO APLOTEPO TTANKTPO TOU TIOVTLKIOU 0TNV amopdkpuvon +0,4 . Natwvtag to
play To cwpa apyilet va taAavtwvetal.

The European Commission's support for the production of this publication does not constitute an endorsement of the
contents, which reflect the views only of the authors, and the Commission cannot be held responsible for any use
which may be made of the information contained therein.


http://www.seilias.gr/index.php?option=com_content&task=view&id=85&Itemid=37

Co-funded by the
- Erasmus+ Programme @ @ @
of the European Union

JuvtaktngG: MaocAoupibng NavteAng  2x.€tog 2021-2022

LA -~ eda - _ d AA X
e A Welcume vo Fadsbho - Bt prapearany 0w, S ey B v ey B e
0o - 1o 5 Msm | AT e ey “w oo ey e
- ' s hw
" '
2 - o S hwsw
.
-

| s aiinny oo R T () al ' " 1 " ) | WAEHE808 Asrwrhesmnt
[ ts0s | w=0m | =200 men ] =0 msnt | rean | ' - 8

a. To MAATOC TG TOAAVTWONC ( apXLKA AMOUAKPUVON) TIAPOUEVEL OTOOEPO;
No aLTloAoyroETE TNV AMAVTNOT) 0OG.

B. A6 moU mrpeE TNV amapaitnTn EVEPYELD TO CUOTNHA YL VO EKTEAECEL TNV
TOAQVTWON; Z€ TL LOPDEG LETATPETIETAL N EVEPYELD AUTH KATA TNV TAAAVIWON;

y. Moleg ioteveTe OTL €lval oL cUVONKEG TTou Ba MPETEL VAL ETUKPATOUV WOTE TO CUOTNUA
va ekteAeladlakomna autn TV Kivnon xwpeig TEAKA va LOOPPOTINOEL;
Nepapatiote petafarlovrog to b.

6. To owpa mou ekteAel Tahdvtwon PetaéL twv dVo akpaiwv Béoswv A kat B, yupw armo
B€on wopportiag O £xeL HEYLOTN KLVNTLKN EVEPYELX OTNV:

okpaia Béon A B€on woppormiag O akpaia 6¢on B
‘Exel H€ylotn SUVOULKA EVEPYELD OTNV:

akpaia Béon A B<on woppormiac O okpaio Bon B

I MEPOZ: 2YTKPIZH IAEQN
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No cuykpiveTe TIC TPOPAEYPELG 0OC LE AUTEC TTOU ATOKTHOATE Ao T SpAoTNPLOTNTES UE
TO AOYLOULKO. Zulntrote petall oag.

To owpa mou ekteAel TAAAVTWON PETALL Twv dVO akpaiwv BEcswv A kal B, yupw amnod
B€on woopporiag O €xel MEYLOTN KLVNTLKI) EVEPYELX OTNV:

akpaia Béon A B€on wopporiag O akpaia Béon B
‘ExeL MEyLOTN SUVALKN EVEPYELA OTNV:

akpaia Béon A B€on wopporiag O akpaia Béon B
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ENERGY OSCILLATION WITH SOFTWARE

1. DIDACTIC SCENARIO SUMMARY PRESENTATION

1.1. TEACHING SCRIPT TITLE
«Oscillation energy and its transformations»

1.2. KNOWLEDGE FIELD INVOLVED
Physics: Engineering

1.3. CLASS TO WHICH IT IS ADDRESSED
Physics B 'class of Lyceum (16 year old students of the 11+ grade)

1.4. COMPATIBILITY WITH THE CURRICULUM
It is provided in the National.Curriculum: teaching of the "Oscillations" modules

1.5. TEACHING ORGANIZATION AND REQUIRED MATERIALS

Students work in groups of 3 to 5 people in a computer room with at least one computer per group
or (alternatively) in a classroom with a video projector or interactive whiteboard or computer
operated by the teacher. Each student completes a worksheet.

Software: APPLET (seillias.gr)

1.6. ALTERNATIVE IDEAS
Students consider that:
Harmonic oscillations last forever. At equilibrium state the kinetic energy is zero.

1.7.a TEACHING OBJECTIVES

1. Distinguish the types of energies that exist in an undiminished oscillation and to identify them
in each position.

2. Describe the energy changes in an undiminished oscillation.

3. Recognize the cause of the energy loss.

1.7.b. GENERAL OBJECTIVES
1. To develop experimental skills, by managing and changing variables.
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2. Students should use ICT during the teaching of the Physics lesson.

3. To develop collaboration and cultivate dialogue to achieve a common goal within the
collaborative learning model.

4. To acquaint students with the environment of the applet that is freely offered on the internet, so
that in the future they can experiment with issues in the field of oscillations.

1.8.ESTIMATED DURATION
A teaching period of 45’ for the application of the three worksheets.

2. DIDACTIC APPROACHES

2.1. TEACHING APPROACHES SUGGESTED BY TEACHERS’MANUAL

The teaching process should be based on the self-action of the student, who is encouraged to
identify and utilize sources of information related to the topics of study. Teaching should give
students the opportunity to be active, to experiment, to build and to discover knowledge.Methods
used, should promote, reinforce and encourage students’ activation, creative action and
experimentation, involvement in processes through which they will acquire knowledge,
collaborative and exploratory learning, develope methodological skills and abilities, gain the ability
to discuss, reflect and cultivate critical thinking.

2.2. THE PROPOSED DIDACTIC SCENARIO

The didactic scenario is supported by a worksheet which is based on the constructive approach of
knowledge. In the worksheet activities, students first predict, express their ideas on specific topics,
then explore the software following the worksheet instructions and finally compare their initial
ideas with those acquired from the software exploration in order to integrate the new knowledge in
their already formed mental representations

. The proposed teaching scenario enables students to experiment, build and discover knowledge
by acquiring methodological skills by handling variables.When doing the worksheets, the teacher
has the role of guide - coordinator. The teacher generally intervenes only on technical issues or
on the flow of the process. The scenario utilizes the possibilities offered by Information and
Communication Technologies in Education (ICT-E).

WORKSHEET:
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It consists of 1 activity to achieve the teaching objectives.

In PART A students express their ideas about energy conversions in oscillation. In PART B
students perform the virtual experiment, observe the types of actions on a bar chart and complete
tables. In PART C students participate in a metacognitive process as they are asked to compare
their original ideas with those they have developed since researching the software.

WORKSHEET
ENERGY & OSCILLATION
NaME & s Class @i

PART A: PREDICTION
At one end of a horizontal spring we tie an object and we tie the other end of the spring at a firm
point. After the system balances (equilibrium position, O), we move the body away from the
equilibrium position O exerting force and leave it free in the B position.

oy | = zapes
Lamer | =
=

A 0] F B
a. Does the amplitude of the oscillation (initial removal) remain constant? Justify your answer.

b. Where did the system get the necessary energy to run its oscillation? In what forms is this
energy converted during oscillation?

¢. What do you think are the conditions that should prevail for the system to execute this
movement uninterruptedly without finally balancing?

d. The body that oscillates between the two extreme positions A and B, around equilibrium
position C has maximum kinetic energy in:

extreme position A balance position O extreme position B
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Has maximum dynamic energy in:

extreme position A balance position O extreme position B

B. PART 2 EXPERIMENTATION
Go to your PC browser and visit the website:
http://www.seilias.gr/index.php?option=com_content&task=view&id=85&Itemid=37
You see the webpage where you will implement the virtual experiment. The values of the physical
sizes should be the ones you see in the picture and no box should be selected. Physical size b
determines the resistive forces. With the control keys that work like the video keys, we start, stop
or watch the movement frame by frame. Drag the object by pressing the left mouse button to

move by +0.4. By pressing the Elag button the bodz beﬁms to oscillate.
y B oo Ko P oaToy P i
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a. Does the amplltude of the oscillation (initial removal) remain constant?
Justify your answer.

b. Where did the system get the necessary energy to run its
oscillation from? In what forms is this energy converted during oscillation?
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c.What do you think are the conditions that should prevail for the system to execute this
movement uninterruptedly without finally balancing?
Experiment by changing value “b”

d. The body that oscillates between the two extreme positions A and B, around equilibrium
position C has maximum Kkinetic energy in:

extreme position A balance position O extreme position B

Has maximum dynamic energy in:

extreme position A balance position O extreme position B

PART C: COMPARISON OF IDEAS

Compare your predictions with those obtained from the software activities. Discuss.

The object that oscillates between the two extreme positions A and B, around equilibrium position
C has maximum kinetic energy in:

extreme position A balance position O extreme position B

It has maximum dynamic energy in:

extreme position A balance position O extreme position B
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Empérera: Aéomowva Toraypy.

I'evikd: To moapaxdto oyxédlo pabnuoatog mpoceyyiCer v évvola tov pH,
onuacio mov avtd €yel Yo v kodnuepwn pog Lon, eveo emiong yivetol Kot
TAPOLGIOCT LG EPYACTNPLOKNG Goknong mov Bondd Tovg pabntég oty e€okeimon
TOVG LLE TNV €VVOld OLTH).

YKomOg Kol padncrokoi otoyol

Ot padntég Ba mpémet va givar g BEom va:

o)
eEnynoovv
mv évvola
Tov pH.

P)

GYEOLAGOVY

™V KAlpoko

Tov pH.

v) uetpricovv 10 pH dopdpwv SLOAVUATOV Kot VoL T TOTOHBETIGOVY GTNV TALPOTAVE®
KAMpoko.

0) avapépovv ) onpacio mov £xel o pH yia tov avBpdmvo opyavicpd
(YaoTpikd vypo, aipa), Tnv kabnuepvn Lon (pH dtapdpmv tpodv, vypav
KaBaploTIK®V) Kot T0 eUGIKO TTepIBaiiov (6&wvn Bpoyn).

EvolloxTtikéc 10éeg padntov

O Carr &gt mpoteivel 0Tt 01 10€eg TV PAONTOV Yo To 0EEQ TPOKLITOVY OO
aoOnprakég epmelpieg, OTMG M dOKIUY TO EVIGUEVOD YAAOKTOC, TOV AELOVIDV 1|
ToV &10100, kaBmg emiong Kot Ao TIC EYKANUATIKES 1oTopieg Yio AovTpd 0&Emv, and
SN picelg Yo avtioEedmTikég Oepameieg ko amd ta véa TG TNAEOPAOTG Y10 TO
amoteléoparto TG 0Evng Ppoyne.

Ot Hand xon Treogust Bprikav 6T1 vnpyav 600 Kupimg avTIANYELS: «Ta 0EE
TPMOVE TOL VAIKA» KOl 0TI T 0EEN LTOPOVV VAL GE KAWYOL VY.

Eme1on o 6pog «Bdony», Ontmg ypnotpomroteitat ot Xnpeia, dev emkpatel 6tnv
KaOnuepwv {on Tmg 0 6pog «o&Vy, eival Aydtepo mBavo ot padnTtéc va oynpaticovv
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10€e¢ Y TG Pdoetg mpv akdun tig d1dayBovv. Zvvnbwg, ot pabntég yvmpilovv Tig
Baoeig amd arcOnnprakég epmeipiec SIOAVTOV PAGEDV TOL TOVG TAPEXOLY Ol
OAGKAAOL TOVG LETA TNV E1GAYMOYT TOVG OTO 0EEN (.. T COTMOVOELDTN aicOnon kot to
QTOTELECULOTO. GTOVG OEIKTEC.)

HPOETOIMAXIA

IIpogtowpacio daockarov/ kKadNynT™|

a) Epodidlovpe 10 gpyactnplo pe vikd and v kabnpepivn {on mov
eppavitouv 0&veg 1 Paciés W10TNTES (EVOL, YVUOG AepovioD, payelpikn 6dda,
GOUTOVAY...),

B) Mopackevdlovpie pia GEPE 0md SOAVLATO LLE TO TOPOTAVE VAKE KaOMG
Ko Stodvpota oEEwv M Phoewv mov Ppickovial 6To pyacTiplO.

v) Xopilovpe TOVG SOKIUAGTIKOVG COANVEG GE OUAOES T®V 5.

0) Epodialovpe 10 epyactnplo
LLE TEYOUETPIKO YOPTL, €)
Etowalovpe ool epyaciog,
OTMOG TO TOPAKATO:

IpogTtowpacio padnrov
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o) Xopifovue Toug pantég o opdoeg v 3-4 atdouwv avdioya pe to péyedog
g TaENG. Kdbe dtopo €xet éva cuykekpipévo polo, T.y. TpocHnKn
avVTIOPUCTNPLOV, ¥PNON TEXAUETPIKOV YOPTION, KOTAYPOPT ATOTEAECUATOV...

B) Mowdlovpe og kdBe opdda ta @OALN epyaciog Tov £xovue O ETOUACEL.

APAYTHPIOTHTEX

ApaoTNPLOTNTES TNV TAEN

1. Zntaue amo tovc pnabntéc vo. yapoxtnpioovy we 0cva i wc faoika digpopo.
vAika wov vrapyovy otny kabnuspivn {wn Tovc.

2. Eivou Baociko va yvapilovue tov 0E1vo 1 1o Bociko YopoxTnpa Evog o1aAduarog,
0QOV AVTO CVVOESTOL TTOAAEC YOPEC UE TH YPTIOH TOV. T.Y. TO YAGTIPIKO DYPO E1val 0E1vo
TPOTPEPOVIOC TTPOTTATLO, OO UIKPOOPYAVIOUOVS, EVE TADTOYPOVO. 01 oLVONKES O1vovy
1] 0VVOTOTHTO. VO, Asitovpynoovy évivua mov fonbody oty méwn.

3. Eényodus mowc n vrepforikn mopovoio olséwy 11 facewy ovvoéstal U
NV EUPAVIOH I1aPOPY TPOSANUGTWY, TT.Y. TPOoLANuOTO oTO oTOUdY!L.
Awgpkewn: 5 Aemtd

4. «T1 givou to pH; »

Potape toug pabntéc av yvopilovv tov 6po ovtd pésa omd v Kabnuepvny toug
Com, Ty, amd dapopeg dStoueNUcELS.. .(LTopodLe va Tovg dsiEovple Eva T€T010 TPOidV
OTNV TPAYUATIKOTNTA 1 GE OPAVELL KOL OLTO VO OTOTEAEGEL TO £VOLGUO LULOG
cv{Nong ywo TV avaykn vmapEng evog tétolov peyéboug)
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5. Tovilovue v ovayrn dropcnc evoc usyéBovc mov o umopel Oyt Lovo va.
yopoxtnploel ¢ 0E1vo 1 we Pooixd v dicAvua, arld kKol vo 0waeEL Eva uétpo e
olvtntoc 1 e fooikdTnToc T00 J1aADUOTOC.

6. Avapépovue xou eEnyodue tny xliyoxo tov pH.

7. Avapépovue riuéc pH diopopwv diadvuarwy mov vrdpyovy oto mepifdiiov
TV HonTaV.

8. Eényodue rwve ooo minoialovus tnv tiun 7 1o didAvua yivetou Arydtepo
oo n liyotepo fooiko.

9. Emonuoivovus twe n kAiuorxo pH ocvvoéstou ue dvvausic tov 10.

.. Arddopo pe pH=9 eivan 10 popég mo Pacikd
amo odAvpa pe pH=8. Adpkea: 10 Aemtd

10. 2vlnrovus tovg pomove uétpnonc tov pH diowopwv diatvudzwy:

) L€ YPNOT TEXALUETPOV KOl

B) pe ypnon meyapeTpikov yoptiov. Tovilovpe TG 0 TPAOTOG TPOTOG
pétpnong eivat mo akpiPng o€ oyEom Le TO deHTEPO Kot EENYOVUE TV 0Py
puefodov twv 6vo TpdmwV pétpnong pH.

Awgpkela: 5 Aemtd

11. Xwulnyrodue ) onuacio mov Exel 7o pH yio T dotpnomn TV dSpopmv

popedv {ong oto puotkd TepPdriiov kKabng kot yio Tnv vyeia pog. I'veton chvioun

avaQopd 6To PaVOUEVO TNG OEWVIG BPOoyMg Kot STVOVLLE ELLPOCT GTOVG KIVODVOLS TOV

dlatpéyovpe 0tav EABove o emapn e oAbt 1IoYLPOV 0EEWV 1 Ploemv.
Abpkewa: 10 Aemtd
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12. diglaywyn meipouorod.

Ot pantég kadovvtar va mpofAéyovy v Tun pH tov dtedvpdtov mov £xovv
HEGA GTN GEPA TOV OOKLUAGTIKOV COANV®V OV £X0VV UTPOGTA TOVG.
Kotaypdpovv To amoteAéopaTo 6T0 PUALO EPYAGIOG KOl GT GLVEXELN ETOANOEDOVY
T1g TPoPAEYELS TOVG peTp®dVTOS TO pH TV dtodlvpdtov pe mexapetpkd yopti.
AxorovBel culntnon péca 6To £pyacTtnplo.

Mopélovpe meyapeTpkd xopTid 6Tovg padntés yio va eEetdcovy to pH
SPOPWV OVCIDOV GTO GTiTL TOVS (KaPE, vepd BpHong, amoppuTOVTIKO...) | GTO
nepBdArov Toug (vepd Bpoyng,...). ZINTALE TO ATOTEAEGULATO TOV UETPTCEDV
OTO EMOUEVO LAOM L.

Abpkera: 10 Aentd

e Epotmosig/ 0épata yio sulnitnon

Xvvtoun emovaANyN Kot
EMIAVGOT GYETIKOV ATOPLDV.
Algpkew: S Aemtd
Extipopevn udpkera: 1 opa

A&oroynon
O kabnynmg a&roroyst:

L) TN CLUUETOYN TOV HOONTAOV KOTE TN O1dpKELD TS TALPASOOTG KAl TN
SvvOTOTNTO ATAVTINONG GE L GEPE EPOTNCEWMV, OTMG: TOLEG OVGIEG OVOUAlovLEe
o&éa Kot moleg PAcels, Tmg yivetor 1 HETPMOM NG 1oXH0G TOV 0EEMV Kot TV PACEDYV,
T1 etvan 1 KAMpoka pH, oo voopepa vtdpyovv 6Ty KAIHOKO 00T Kol oo 1
(QLOIKY| TOVG oMpacia, Tt onpaivel Otav Aépe Tog Eva ovdétepo ddivpa Exet Tyun pH
ion pe 7.

B) ™ cvppeToyn KaTd T SEEAYOYN TOV TEWPAUOTOS KoL TH OLVOTOTNTA GMOGTNG
pdPAeyMc Yo to pH TV dStodvpdtov mov £xovv 6t 0100eom ToVg KaB®OG Kot T
dVVATOTNTO ATAVINONG GE LI GEPE EPOTNCEWMV, OTMC: TS Oa petafindei To pH TV
SloAvpdatov av TpocsBécovue vepd Gg aVTA.

Y) TN XPNOT TO®V YVAOCEDV TOL OTOKTHONKAY GTNV EVOTNTO QT GE EMOUEVEG
EVOTNTEG TOL OEIVOL 1] TOV PAGIKOD YOPAKTIPOL.
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AwfegpaTikn Tpocyyion
e MaOnpatikd: kataokev KAipokag, dvvauelg tov 10.

e 'Exfeon: (ntdpe amd toug pobntég o mopdypopo mov vo Teptypaeet

) xpron Tov pH oy kabnuepwn o).
e Buoloyia: mowa ) onpacio Tov pH dapdpmv froroyikdv vypav, 6&vn Bpoyn.
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AUTHOR: Despoina Tsiachri

General: The following lesson plan approaches the concept of pH, the importance it has

for our daily lives, while also presenting a laboratory exercise that helps students become
familiar with this concept.

Purpose and learning objectives

Students should be able to:

a) explain the meaning of pH.

b) plot the pH scale.

c¢) measure the pH of various solutions and place them on the above scale.

d) indicate the importance of pH for the human body (gastric fluid, blood), daily life (pH

of various foods, liquid cleaners) and the natural environment (acid rain).

Alternative student ideas

Carr has suggested that students' ideas about acids come from sensory experiences, such
as tasting sour milk, lemons or vinegar, as well as criminal stories about acid baths,
advertisements for antioxidant therapies and news of TV for the effects of acid rain.

Hand and Treogust found that there were two main concepts: "acids eat materials" and
that "acids can burn you".

Because the term "base™ as used in Chemistry does not prevail in everyday life, the term
"acid" is less likely for students to form ideas about the basics before they are even taught.
Usually, students know the basics from soluble base sensory experiences provided by
their teachers after introducing them to acids (e.g., soapy sensation and marker effects).

PREPARATION:

Teacher preparation

a) We supply the laboratory with materials from everyday life that show acidic or basic
properties (vinegar, lemon juice, baking soda, shampoo ...),

b) We prepare a series of solutions with the above materials as well as solutions of acids
or bases that are in the laboratory.

c¢) Divide the test tubes into groups of 5.
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d) We supply the laboratory with pH paper, €) We prepare worksheets, as follows:

Color of pH meter |Acid Base Neutral Expected pH
paper solution value

Preparing students

a) We divide the students into groups of 3-4 people depending on the size of the class.
Each person has a specific role, e.g. adding reagents, using parchment paper, recording
results ...

b) We distribute to each group the worksheets we have already prepared.

ACTIVITIES
Activities in class

1. We ask students to characterize as acidic or as basic various materials that exist in
their daily lives.

2. Itis essential to know the acidic or basic character of a solution, since it is often
associated with its use. e.g. The gastric fluid is acidic, offering protection against
microorganisms, while at the same time the conditions enable the operation of
enzymes that help digestion.

3. We explain that the excessive presence of acids or bases is associated with the
occurrence of various problems, e.g. stomach problems.
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Duration: 5 minutes

1)"What is pH?"

We ask students if they know this term through their daily life, e.g. from various
advertisements .. (we can show them such a product in reality and this can be the trigger
for a discussion about the need for such a size)

2) We emphasize the need for a size that can not only characterize a solution as acidic or
basic, but also give a measure of the acidity or basicity of the solution.

3) Report and explain the pH scale.

4) We report pH values of various solutions that exist in the students' environment.

5) Teacher explains that as we approach the value 7 the solution becomes less acidic or
less basic

6) Note that the pH scale is related to forces of 10.
e.g. A solution with pH =9 is 10 times more basic than a solution with pH = 8.
Duration: 10 minutes

7) We discuss the ways of measuring the pH of different solutions:

(@) using a pH meter; and

(b) using pH paper.

We emphasize that the first way of measuring is more accurate than the second and
explain the principle of the method of the two ways of measuring pH.

Duration: 5 minutes

8) We discuss the importance of pH for the maintenance of various life forms in the
natural environment as well as for our health. A brief reference is made to the
phenomenon of acid rain and we emphasize the dangers we run when we come in contact
with solutions of strong acids or bases.

Duration: 10 minutes

9) Conduct an experiment.

Students are asked to predict the pH of the solutions they have in the row of test tubes in
front of them. They record the results on a worksheet and then verify their predictions by
measuring the pH of the solutions with pH paper.
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Following is a discussion in the laboratory.

We distribute pH meters to students to test the pH of various substances in their home
(coffee, tap water, detergent ...) or in their environment (rain water, ...). We discuss the
results of the measurements in the next lesson.

Duration: 10 minutes

* Questions / topics for discussion
Brief repetition and solution of relevant questions. Duration: 5 minutes
Estimated duration: 1 hour

Evaluation

The teacher evaluates:
a) the participation of students during the delivery and the ability to answer a series of
questions, such as: what substances do we call acids and which bases, how is the strength
of acids and bases measured, what is the pH scale, what numbers are in this scale and
what is their physical significance, what does it mean when we say that a neutral solution
has a pH value equal to 7.

b) the participation in the conduct of the experiment and the possibility of correctly
predicting the pH of the solutions at their disposal as well as the possibility of answering a
series of questions, such as: how will the pH of the solutions change if we add water to
them.

c) the use of the knowledge acquired in this section in subsequent sections of the acidic
or basic character.

Interdisciplinary approach
o Mathematics: construction of scale, powers of 10.
e Report: we ask students for a paragraph that describes the use of pH in everyday life.
o Biology: what is the significance of the pH of various biological fluids, acid rain.
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EmpéAeio: Mapia Tpovpmout{d.
Ix£€610 pabpatog «ZTelpdmTon

AIAAKTIKO ANTIKEIMENO/TAEH: BloAoyia A’ Aukeiov-ke@. 12 (Avamapaywyn)
[IPOTEINOMENH AIAPKEIA: 1 SiSaxktikn wpa

MEGOAQOAOQTIA: Ot pabntég mapakoAovBouv pia cUVTOUN TTAPOVCLAoT) Y TN
OTEPOTNTA KL T AlTLA NG, éva video ot ayyAlkd Tov tapovotdlel ™ Stadikaoia
™G EEWOWHUATIKNG YOVILOTIOMONG KAl OV LEAETI)COVV TNV AVTIOTOLYT) EVOTN T
Tov 0X0AKoV BIBAIOV KAAOVUVTAL VO GUUTIANPWVOLV TO PUAAO gpyaoiag. H
OUUTIAT)PWOT) TOV PUAAOV epyaciag UTopel va YivVeL EITE ATOUIKA EITE avA OPASES 2-3
HaONTWV cVPEWVA e TNV Kplom TOL KAByNT.

AITAPAITHTOI ITOPOI: BivteompoBoAéag, vtoAoyloTt§ kat 000vn mTapovciaong.

EIMAIQOKOMENOI XTOXOI
O paBntég oto TéAog Tou pabnuatog Ba sival og Béon:
e OpiCouv TV évvola NG OTEPOTNTAG KL VO AVayVwPIlouV Ta alTia TG
EWLPAVLOTG TNG O AVTPEG KAL YUVAIKEG.
e Na TPOTEIVOUVY TPOTIOVUG AVTILETWTILONG TOV TTPOBALATOG.
e Na TepLypa@ovy Ta 6TaAdIa TGS EEWOWUATIKIG YOVIILOTIOMOoNS Kal va
avayvwpifouv Slebveis Latpikovg 0poug 6mwe IVF.
e Na ekTiuoovv T GVUBOAN TNG EMETHUNG 0T SlaSikacia ™G
AVATTXP XY WYNG.
e Na avalntovv oto SladikTuo KABWG KAl o€ AAAEG TINYES TIANPOPOPIES Y
L TPLKE (nTrpata.

ATAAIKAXIA YITIOAOITIOIHZHE: o kaBnyntmg mpoBaAAeL TIG 2 TTPWTEG SLAUPAVELEG TNG
TAPOVGIACN G KAl KAAEL TOUG HABNTES VA ATIAVTIICOVV OTIG 2 TIPWTEG EPWTNOELS TOV
@UVAL oL epyaoiag. X1n cuvexela TPodAdeL TV 3: Sla@avela katl To oxeTKO video kat
TOUG TAPOTPUVEL VA QTIAVTIIOOUV OTNV EPWTNOT 3. ZTN CLVEXELX AP0V
oupBoVAELTOVV KAL TNV AVTIOTOLXT) EVOTNTA TOU 0X0ALKOV (O€A. 224-225) amavtolv
OTLG EpWTNOELS 2-A ™G doknong 4. Ot epwtioels 5, 6, 7 mpoteivetal va §0000v 6Toug
HaONTEG WG EpyaTia YL TO OTITL
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BuoAovia A’ Avkeiov-Epwtiosic otnv otepdtnta (ogA. 224-225)
dUAL0 afloAdynong

1. Twg opileTtarn otelpdTTQ;

Na CUUTIANPWOETE TO TAPAKATW KEIUEVO:

H avtpikn oTtelpdmTa oPEeAeTAL KUPLWG OE AVETIAPKT] TTAPAYWYN
........................ N OTNV TTAPAYWYT] LEYAAOU TIOGOGTOV .vveeeeeeeeveernesseeeneereeens
omeppatolwapimwv. ZTo alTia TEPL-AAUPAVOVTAL OL cevervverreeerrereerrer e M
VUNMAT e OTNV TEPLOXT] TWV OPYXEWYV,

.................... EVWOELG KAL SLAPOPEG AOOEVELEG OTIWIG TEX. 1] wervererererrerrersreerennnnens

No teptypdete CUVOTITIKA TA OTASLA TNG EEWOWIATIKIG YOVIHOTIOMNONG

UETA TNV TTHPAKOAOVOT 0N TOV TTAPAKATW
video https://www.ivfmd.net/services/in-vitro-fertilization-ivf
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e Hotepomta opeidetal pdévo otov avrpa.

e Hotepomta pmopel va avTIHETWTILOTEL XELPOVPYLKA.

e HepuBpd elval pla acBévela Tou PUTOPEL VA ENPEACEL TNV AVTPLKN
YOVILOTNTA.

e H eEwowpatikn yovipomoinon umopel va mpaypatomom el kat xwplg
™ ANYm oppovwv amod Tn yuvaika.

e OLAvVTpEG Ba TIPETEL VA ATIOPEVYOLV VX (POPOUVV TIOAV OTEVA
TAVTEAOVLAL.

e Tomoocootd emtuyiag g IVF elvat 20%.

e To éuBpuo katda v IVF gpgputevetatl otn pitpa 6tav eivat 6to
OTAS10 TV 6 KUTTAPWV.

5. H nAkia twv vmom@iwv yovéwv emnpedlel 1 6xL T Yovipomtda toug; Na
ATOAVTNOETE APOV AVALNTIOETE TANPOPOPIEG O KATAAANAEG TINYES.

6) A) [1ote Bewpelta OTL Eva (evydpl TApoVOLAlEL TIPOBAN LK UTTOYOVILO TN TAG;
B) YmoBétoupe 0TL 0 avtpag £xeL emapK aplOUO PUOLOAOYLKWV
omeppatolwapiwv.
[Toleg pmopel va elvat ot mBaveg attieg yia v aduvapia TekvoTmoinong;
I TNatin eé&wowpatikn yovipomoinon odnyel cuxva g TOAVSUIES KUNOELS;

7)Na Bpeite MANpoopies yla TV acbévela TG TapwTiTIdAg.

Tpovpmoutld Mapia ITE04.02
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Author: Maria Trouboutza.

Lesson plan: «Sterility»

DIDACTIC OBJECTIVE/GRADE: Biology 10« grade-module: Reproduction
RECOMMENDED DURATION: 45’

METHODOLOGY: Students watch a short presentation on infertility and its causes, a
video in English that shows the process of IVF and after referring to the
corresponding section of their textbook, they are asked to complete the worksheet.
The completion of the worksheet can be done either individually or in groups of 2-3
students according to the discretion of the teacher.

RESOURCES:Video projector, computer and presentation screen.

OBJECTIVES:

Students at the end of the lesson will be able to:

e Define the concept of infertility and recognize the causes of its occurrence in men
and women.

e Suggest ways to deal with the problem.

o Describe the stages of in vitro fertilization and recognize international medical
terms such as IVF.

o Appreciate the contribution of science to the process of reproduction.

e Search the internet as well as other sources for information on medical issues.

IMPLEMENTATION PROCESS: The teacher shows the first 2 slides of the
presentation and invites the students to answer the first 2 questions of the
worksheet. Then he shows the 3rd slide and the relevant video and urges them to
answer the question 3. Then after consulting and the corresponding section of the
school book, students answer the questions T-F of exercise 4. Questions 5, 6, 7 is
suggested to be given to students as homework.
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Biology 10« grade-Questions on infertilit .224-225

Evaluation sheet

1) How is infertility defined?

2) Fill in the following text:

Male infertility is mainly due to insufficient production ..........ccccecevvenne or to the
production of a large percentage ..........c.ceeevvrviiiirrnnnns sperm. Causes include
.............................. ,high ........................... in the testicular area,

3) Briefly describe the stages of in vitro fertilization after watching the video below:
https: //www.ivfmd.net/services/in-vitro-fertilization-ivf

4) Mark the following sentences as True (T) or False (F):

-Infertility is due only to the man.

-Infertility can be treated surgically.

-Redness is a disease that can affect male fertility.

-In vitro fertilization can be performed without the reception of hormones by the
woman.

-Men should avoid wearing too tight pants.

-The IVF success rate is 20%.

-The IVF embryo is implanted in the uterus when it is in the 6-cell stage.

5. Does the age of the prospective parents affect their fertility or not? Answer

after searching for information in appropriate sources.
The European Commission's support for the production of this publication does not constitute an endorsement of the
contents, which reflect the views only of the authors, and the Commission cannot be held responsible for any use
which may be made of the information contained therein.


https://www.ivfmd.net/services/in-vitro-fertilization-ivf

Co-funded by the
- Erasmus+ Programme @ @ @
of the European Union

JuvtaktngG: MaocAoupibng NavteAng  2x.€tog 2021-2022

6) A) When is a couple considered to have an infertility problem?
B) Supposing that the man has a sufficient number of normal sperm.
What can be the possible causes for inability to have children?
C) Why does IVF often lead to multiple pregnancies?

7) Find information about mumps disease.

Maria Trouboutza
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lesson plan for students of the 11th grade
objectives:

The present lesson plan aims atstudents being able to,

-discern a trapezium shape from other 4 sided shapes.
-discover the method of calculating the trapezium surface area and also be able to
use the formula in different cases

aqcuire skill at calculating surface areas of various polygons.

teaching method-combined
communicative- guided-questions-answers.

class didactic management

The lesson will be conducted using worksheets. Students will work in pairs. The teacher
monitors, facilitates the process and intervens when necessary. Students report the
progress of their work, they express their questions and discuss with their peers possible
answers and solve the problems that arise. The lesson is an inquisitive process, under
the principles of social constructivism. The interest is focused on the interaction among
students so as to reach the certain goaland also on constuction of new knowledge
entirely by the student through inquisition.

onset -connection with prior klowledge:

Students recall the formulas to calculate surface areas of other already known shapes.
Based on their prior knowledge they will calculate the surface area of a trapezium, using

already known formulas of other shapes, ie triangles, squares, rectangles.

presentation
It will be implemented with the attached worksheet.

consolidation
Consolidation is aimed to fulfil the lesson's objectives through the worksheet.

Evaluation

Comprehensive questions and the worksheet will be the evaluation of the lesson.

homework: it is given in the worksheet.



worksheet

State all formulas to calculate the surface area of all shapes you have learned so far..

Which shape do we call trapezium? Can you construct a trapezium ABCD? Please note
the characteristic elements of this shape.

Try to calculate the surface area of the trapezium, considering the trapezium as an
equivalent shape of shapes which the surface area you have already learned about
(triangle, rectangle etc.) using different ways.



A) K we draw the diagonal DB then the trapezium ABCD will be divided into two............
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C) After you observe the following shapes, calculate the surface area of the
trapezium ABCD
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homework

in the shape below, E is the middle of the side BC and Z is the intersection pointof D

E and AB. Examine, using transparent paper, if the triangles DCE and EBZ are
equal. Does this help you to calculate the surface area of ABCD and how?
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Can you calculate the surface area of ABCD after you observe carefully the
shape below?(use transparent paper to compare the shapes)
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2yéoro MaOnuatos
Moabnaoiraxoi ctoyor:
Emdioén pog sivor ot pabntéc kot ot pabntpiec,
v" Nao Swokpivoov to Tpaméllo and ta GAle TeTpdmievpo.

v Na ovakoldyovv Tov TOno  vroloylopod Tov eupadod evog tpameliov kat vo
UTOPOVV VOl TOV YPNOLUOTOLOVV GE GUYKEKPIUEVEG TEPUTTMOELG.

v Na anoktioovv Gveon 6Tov LIOAOYIoHd TV euPfaddV TV TOAYOVIKOV
YOPloOV.

MéBodog didackaliog
Mewt (epmtnoelg - kabodnyovpevn naonon).

Aroaxtikny Awayeipion tns taéng

To péOnua 6o yiver otnv T6EN pe ™ Ponbeia Twv eOAoL epyacioc. Ot pabntéc Kot ot
pantpieg Ba epyactodv og opdodeg 6vo atdpmv. Katd m dibpkelo tov podnuoatog
nmapokolovbodue v epyacio g Kabe pog opddoc mopeppaivovtag KatdAinio. Ze
TOKTA YPOVIKA OLOGTNLLOTO TPOTPEMOVLE TIG OUAOES VAL AVOKOWVAOVOLV TNV Topeiol TG
gpyociag Tovg, va dmpayuatehoviol e TV vrolowmn TééNn Tovg TPOPANUATIGHOVS
Kot o cvpmepdopatd tovg. [pdkertan yo po depevvnTikn dadkocio. 610 TAoiclo
KOIVOVIKOD KOVOTPOUKTIPIoU0D, OTOV TO  EVOLOPEPOV  EMIKEVIPMVETOL TOGO OTIG
KOW®VIKEG OAANAETIOPACELS OGO KOl GTNV OIKOOOUNOT) TG YVAGCNG atd TO pobnth/Tpia.

A@opunon - 6OVOEsH UE TA TPONYOVUEVA:

Oo nmBel and tovg padNTEG/HanTPleg vo avapEpovy TOVg TOHTOVS TV EUPAdDV
YVOOTOV YEOUETPIK®OV oynudtov. Me dedopévn 1 yvaon avtn Oa yivel tpoomdbeio va
voAoyicouv 10 guPaddv evog tpameliov Bewpdvtag 10, WG 1GOOVVAUO UE GYNUATO
Yvootol eufadod (tplywva, opfoymvia KTA.).

IHapovaoiaon
®a yivel pe ToO GLVNUUEVO GUAAO £pYaCiag.

Eurnéowon
H npoondabeio epnédwoncg kdbe otdyov Ba otprybel oto OALO epyaciog.

A&roloynon
Me KatdAAnAec epoTNOELS Kot amAég aoknoels o damotmBel o fabudc kotavonong
TOV HoOMHaTog

Epyacia yia to omiti: Aiveton 610 UALO gpyaciog



2° Hpororo HMepopariné Nvuvdocio AOvag 7-12-12
Taén B(1)

MdéOnpa: Iewuetpia

Evomra: Eppadd-Eufadov tpareliov

dvilo Epyacioag

Noa avaeépete Tovg TOTOVS TOV EUPAdDOV EVOVYPUUL®Y GYNUATOV TTOL O YVOPILETE.

Tv ovopdlovpe tpaméllo; Mmopeite va Katackevdoete éva tpamélio ABI'A;  Na
ONUEIDCETE TOA, YOPOKTNPIOTIKA LEYEON TOVL Tpameliov ovToV.

Noa npoonadnoete vo vroloyicete 10 euPaddv evog tpaneliov Bewpdvtag 10 Tpamélio
oG 10000VOHO  HE oynuato Yvootoh euPfadov (tpiyova, opbBoydvia KTA.) ue
OLOLPOPETIKOVG TPOTOVG.



A) Av pépoope ) dayadvio AB t6te 0 tpamélio ABI'A ywpiletan o€ dvo............
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B) ®épovpe v I'Z mapdAinin oty mthevpd AA tov tpomeliov. Tote to Tpamélio

YOPILETOL G vttt ettt ettt e e et et et et e e er e e e et e e aeeeas
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[') Apoh mopatnpnoETE TO TOPAKATMO GYNLOTO VO VTOAOYIGETE TO EUPAOOV TOV
tpaneliov ABI'A

A

A (<]

A r E o)

Epyaoia yia to oniti
210 mapakdto oo to E etvar 1o pécov e mievpdac BT ko o Z givan to onpeio

toung ¢ AE pe v AB. Na e€etdoete pe ) fonbeia dtapavodg yoptiov ov to
tpiyova AI'E ko EBZ givat ica. Zag fonbd avtd otov vmoroyiopud tov epPadod tov
tpaneliov ABI'A kot nog;
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Mmnopeite vo vroroyicete to euPadov tov tpaneliov ABI'A agod mapatnpnoete
TPOGEKTIKA TO TOPOUKAT® GYNUA; (VO YPTCILOTOGETE SLOPAVES YOPTL Y10 VOl

GLYKPIVETE GYNLOTOL)
.
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