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(3) English ver.

Hoochang Lee

1. Small Scale Chemistry ..., Eunmi Park
2. Water Drop MiCrosCope ...........coonuervnen. Eioum & i
3 The Floating Leaf Disk Assay Pilpun An
) for Investigating Photosynthesis ............. Miae Jang
Hyunjin Han

4. Making Hydrogen Bomb .............cceevnieeneis seokchon Jeon

M k K
5.  Marching of Shells ....oocooeoveovcvvcerererien, oonseuk Ko

Inho SCH
Bonyub Gu
6. Anatomy of Anchovy .......cccceviiiiiiiiinnn.
Juneuy Hong
. . Gyoungmi Lee
7. Periodic Table ..., i
Jeongrim Lee
8. Force which a Current Get Mijeong Song
in Magnetic Fields .....cocccooovveeeeieeeiiee, Gilsoon Choi
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Seminar Time Table

Day Thursday, August 1 Friday, August 2 Saturday. August 3
Time
Encounter day Sharing day Serving day
|
Open Celemony 1 2 3 4 1 2 3 4
09:00-10:30 1 2 3 4
| ] ] \% Vil \" Vi Vil 1l [} \% |
10:30-11:00 coffee break
1 2 3 4 1 2 3 4 1 2 3 4
11:00-12:30 \Y \'| Vi VI ] \% | Il Vi \"ill Vi \Y
12:30-13:30 Lunch
1 2 3 4 1 2 3 4
13:30-15:00 v | " m Vil vill v Vi Fare well party
15:00-16:00 coffee break
Science Camp Science Camp
17:00-18:00
For Students For Students
Seminar Experiment title
Number Workshop Experiment Title Facilitator
| Water drop Microscope EjgﬂggpaKli(m
[l The periodic table games ?};gggﬁmi Ll.eeee
1] Making Hydrogen—Bomb Segzgrqgrc‘)angon
IV Force which a current get in magnetic fields I\(/I;iijgggg (S:?\rg?
v Marching for Shells Moanseuk Ko
Vi The Floating Leaf Disk Assay for Investigating Pilhun An
Photosynthesis Miae Jang
Vi Anatomy Of Anchovy Jﬁggwng#g
Hoochang Lee
Vil ssC Eunmi Park
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Il. Experiment Title
(1) Korean ver.
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2) PET BOPHOl PYCHE 7Lt — Ol FOPHE ME SURE0|
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N

Experiencia

Quimica Escala Kiik SSC

Experiencia A: Decomposisaun Bee ho Eleciricidade

Iha experienciaida nee T

Halo electrolysis bee nian hodi usa equipamento Quimica Escala Kiik (SSC).

—

——

© ® N O o B N

. Liga gancho no fiu ba battery 9V

Tau 2.5g sodium sulfate iha tala 50mL no hakonu ho bee distilado.
Hakonu metade botir vidro ho solusaun sodium sulfate.

Taka kesak rua nia rohan.

Hakonu kesak rua nee ho solusaun sodium sulfate, ar la iha.

Fila kesak rua nee no hatama ba botir vidro ida idak.

Sona kesak nia sorin ho daun no liga ba battery 9V.

. Observa produsaun gas.

. Experiencia hotu, tesi cathode nia rohan no acende ho ai kose.
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%

Hanoin ba T
1. Gas saida mak mosu iha anode no cathode?
Anode:
Cathode:

2. Saida mak proporsaun volume gas entre anode no cathode?
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ﬂ

Experiencia B: Electrolysis bee masin nian

lha experienciaida nee T

Halo electrolysis bee masin nian hodi usa escala kiik ponte agar masin

——

1. Halo ponte agar masin

@® Kahur 7g potassium chloride ho 25mL be iha tala ida.

@ Hamanas solusaun nee ho lampu alcohol no aumenta 1g agar.
® Hapara ahi wainhira solusaun nakali no comensa atu sai mahar

@ Supa solusaun agar liu hosi kesak, too 1/3 kesak naruk.

® Halo kesak kleuk, no husik solusaun sai solido iha minuto 5 nia laran.

® Tesi kesak tuir imagem.

2. Electrolysis

2013—-7th Korea—Timor Leste Science Teacher seminar
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@ Tau kopu rua iha bikan ho kuak 12 no hakonu kopu nee ho be masin too 2/3 .
Liga kopu rua ba ponte masin.

® Haturu solusaun phenolphthalein ba kopu laran.

® Liga instrumento electrolysis nia rohan ho fiu no tau fiu iha kopu Ilaran.

® Observa mudanla cor

® Halo electrolysis seluk ho bee masin, hodi usa solusaun BTB.

@ Repete ®~® hodi usa solusaun BTB.

Hanoin ba T

1. Explica mudanla iha cor.

conteudo

Resultado
anode cathode

solusaun

phenolphthalein

solusaun BTB

2. Saida mak equasaun reasaun nian?
anode :

cathode :

3. Saida mak papel ponte agar masin iha esperiencia ida nee?
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Conhecimento

lha electrolysis solusaun sodiumchloride(sodium chloride:¥32IEE?) nian, equasaun
reasaun cada electrode

anode : 2CI =Cl,+2e”
cathode : 2H,O+2e " —>H;+20H"

Experiencia C : Pilha Danielll

Iha experiencia ida nee

Halo pilha Daniell hodi usa ponte agar masin.

Oinsa

1. Tau kopu rua iha bikan ho kuak 12.

Hakonu kopu iha sorin karuk too 3/4, ho 5% solusaun copper sulfate.
Hakonu kopu iha sorin kuanan too 3/4, ho 5% solusaun zinc sulfate
Liga kopu rua ho ponte agar masin.

Hatama cobre iha solusaun copper sulfate no hatama zinc iha solusaun zinc sulfate.

o o~ w N

Liga instrumento ba cobre no zinc.
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H Hanoin ba T

1. Saida mak equasaun reasaun nian?
anode :

cathode :

2. Saida mak papel ponte agar masin iha experiencia ida nee?

ﬂ Conhecimento

1. Pilha Daniell

Pilha Daniell mosu iha 1836. Ida be inventa mak John Frederic Daniell, quimico Britanico
no meteorologista. Pilha nee halo husi calarola cobre ida, nakonu ho solusaun copper
sulfate, iha nebe hatama recipiente nebe halo husi rai nakonu ho sulfuric acid no
electrode husi zinco.

Iha pilha Daniell, electrode cobre no zinc hatama iha solusaun copper(ll) sulfate no zinc
sulfate. lha anode, zinco hetan oxidasaun ho reasaun metade tuir mai:

Zn(s) » Zn?+(aq)+2e-.
lha cathode, cobre hetan reducaun ho reasaun tuir mai:
Cu?+(aq)+2e——Culs).

Reasaun total mak: Zn(s) + Cu?+(aqg)=>Zn%+(aq)+Culs).

2. Ponte masin

Ponte masin, iha electroquimica, mak instrumento iha laboratorio atu liga pilha metade
oxidasaun no redusaun iha pilha galvanica (pilha voltaica).

Wainhira electron husik metade pilha galvanica nian no suli ba ida seluk, differencia iha
carega acontece. Se la iha ponte masin, diferencia carega nee sei impata transferencia
electron. Ponte masin permite transferencia ion nian atu mantem balansu iha carega
entre vaso sira oxidasaun no redusaun, enquanto conteudo cada ida nian hela ketak.
Wainhira diferencia carega balansu, electron bele suli fila fali, no reasaun redusaun no
osidasaun bele lao ba oin. Em geral, haketak pilha rua mak diak liu atu elimina variavel
husi experiencia. Wainhira la iha contacto direitamente entre electrolyte, la precisa atu
halo provisaun ba reasaun nebe bele acontece entre ion sira.
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Experiencio

Microscopio husi be turu

Dificil atu hare fitun sira book an iha kalan ho ita nia matan deit. Ita precisa telescopio.
Se ita precisa telescopio atu halo observasaun astronomica, ita mos precisa microscopio
atu hare buat nebe kiik liu, nebe la bele hare ho matan. Leeuwenhoek mak inventa
Microscopio.Nia contribue barak atu haburas Biologia hodi halo microscopio oi—oin.
Alfaiate ida nebe hetan libro iha nebe Leewenhoek halo desenho kona ba buat nebe nia
observa,hahu halo microscopio simple hosi lensa nebe nia rasik halo. Ho ninia

microscopio nee, nia observa organismo moris oi—oin hodi usa exemplar barak:udan, be
husi kolan, ran.

lha actividade ida nee ita sei observa cellula cebola nian, hodi usa microscopio nebe
usa be turu, nebe serve hanesan lensa.

lha experienciaida nee

A. Atu halo instrumento ida iha nebe ita bele observa celula cebola nian ho be turu.
B. Atu compara eficiencia miscroscopio nebe halo husi berlindus no be turu.
C. Atu halo exemplar ida microscopio nian.

&)

Sasannebe precisaba
experiencia

fita kola transparenti, kaneka kiik husi surat tahan ida, kaneka kiik husi plastic ida,
soldador, boraixa (diametro 2 cm no 5 cm diametro), vidro ba especime no nia taka
matan, tesourqa; seringa no nia daun, kesak, cebola, tua sin, pinda
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@ Halo kaneka husi surat tahan sai hanesan iha figura iha kraik (nee sei kaer lensa husi
be turu.) Uluk knanain, halo kuak kiik ida iha kaneka nia klaran ho soldador no halo kuak
nee ordenado hodi usa kesak. Tuir mai, tau vidro especime iha kaneka nia okos no
marka ninia luan, hafoin tesi kaneka atu nia bele kaer vidro especime. Tuir mai taka ho
cuidado kuak iha kaneka ho fita kola transparenti. Hare katak la iha impresaun husi liman
fuan iha fita kola.
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® Halo kaneka plastic hanesan iha figura iha kraik (nee sei sai hanesan plataforma
microscopio nian). Se kaneka plastic la iha apoio, halo kuak rua; maibe se kaneka iha
apoio hanesan kaneka husi surat tahan, halo kuak ida iha parte okos kaneka nian, atu
hatama roman. Diak liu mak atu usa kaneka nebe la iha apoio. Tau boraixa boot atu
hametin specime, hodi usa kesak.
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® Ita bele observa se ita halo hanesan iha karaik. Microscopio OHP bele haketak no
troka ho microscopio husi surat tahan. Nee hanesan atu dulas valvula rotativa iha
microscopio bai—bain atu muda lensa objectiva atu muda imagem nia tamanho. Troka
kuak fo resultado nebe hanesan.

T

1. Mai ita koko magnificasaun oi—oin no hasai video.

tamanho be turu: Tmm tamanho be turu: 2mm
distancia: 3mm distancia: 4mm distancia 6mm

tamanho be turu: Tmm tamanho be turu: 2mm tamanho be turu: 3mm
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2. Saida mak caracteristica wainhira magnificasaun microscopio sae?
@ Celula nebe bele hare sai kuran.
Celula ida sai boot.
© Imagem sai nakukun liu.

© Distancia entre objecto no lensa sai besik.

3. Diferencia entre microscopio optical no microscopio husi surat tahan.

[AEch 0] 54 #HolFe Fx]

lensa hodi hare no lensa objectivo be turu

puxador ba foco grosso no
parafuso tangente

habit boraixa

lensa naruk no distancia husi

objecto besik
lensa badak no distancia husi

objecto dook

kaneka husi surat tahan

magnificasaun aas be turu Kkiik.

magnificasaun kiik be turu boot.

4. Distancia focal(0.5 X index refractiva X raio/ index refractiva—1)

magnificasaun = distancia imagem nebe claro (25cm)/distancia focal )
materia index refractiva raio distancia focal magnificasaun
vidro 1.5 Tmm 1.5mm 167
be 1.3 Tmm 2.18mm 114
be 1.3 1.5mm 3.25mm 77
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Experiencio

Investiga Photosyntese

liu husi Analisa Disko Tahan nebe Namlele

Atu hetan proceso quantitativo nebe diak nebe estudantes sira bele usa atu explora
fotosyntese, desafio ida. Proseso bain—bain hanesan atu sura furin husi oxygen nebe
sanak Elodea produz, parece que la dun seguro ba estudante sira. Nee problema ida se
ita boot nia manera atu hanorin laboratorio fo valor ba preguntas nebe mai husi
estudantes. lha tinan barak, hau hare katak analisa disko tahan nebe namlele seguro liu
no estudantes sira bele comprende. Wainhira estudantes sira toman ona ho proseso ida
nee, sira bele halo esperiencia mesa—mesak atu hatan ba sira rasik nia preguntas kona
ba fotosyntese. Hau hanoin atu aumenta ba pagina nee se hau iha tempo atu aperfeilloa
tecnica nee, no fornece sugestoes ba modificacoes.

| Bubhles of Oy larming
7 il

AL

¥

N
L0z In solution
T = I._F |
I"‘f S
= b . ; :.____
| ==1!= *’ L
&1
Sasannebe precisaba
experiencia
1. Sodium bicarbonate ( soda) <Buffer Solutions>
. Sabaun be Celofane Colorido ou filtro
Seringa Plastic (10cc ou boot liu) Ai tahan ho idade oi—oin
Ai tahan Ai tahan ho Variedade oi—oin
Perfurador vernis claro ba liman fuan

. Kaneca Plastic

. Cronometro

©® N O O A ©w N

. Lampu, naroman Opcional:

2013—-7th Korea—Timor Leste Science Teacher seminar 76



%

| .y
g ¥l Y HisE

ence Sharing for Sarang

Oinsa

1. Prepara 300mL solusaun bicarbonato ba cada tentativa.

@ Bicarbonato serve nuudar fonte carbono dioxida nebe dissolvido, nebe precisa ba
photosynthesis. Prepara solusaun 0.2% . (Nee la barak— soda mais ou menos 1/8 canuro
kiik iha 300 ml be.) Wainhira Bicarbonato barak liu, furin kiik (CO2) sei mosu iha tahan nia
leten. Nee sei halo dificil ba tahan atu mout.

© Tau turu ida sabaun be nian ba solusaun. Sabaun habokon tahan nia superficie nebe
hydrophobic no husik solusaun atu kona fali tahan. Dificil atu detemina quantidade
sabaun nian tanba concentrasaun sabaun been la hanesan. Halakon furin. Se furin mosu,
aumenta solusaun bicarbonato.

2. Tesi hanesan 10 (ou liu tan) disco tahan ba cada tentativa.
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@ Usa perfurador atu halo disco tahan serve diak, maibe bele mos usa kesak nebe forte.

© Iha esperiencia ida nee, karik parte nebe critical liu mak atu hili tahan nebe diak liu.
Tahan nia superficie tenke kabeer no la dun mahar. Keta usa tahan nebe iha fulun. Heraq,
Espinafre, Wisconsin Fast Plant cotyledons— nee hotu bele usa. Parece que Hera (lvy) fo
resultado nebe consistente liu. Ai horis barak bele usa. Hau nia estudantes hetan katak
iha tempo Primavera, Pokeweed mak diak liu.

© Keta hili parte nebe iha urat boot.

3. Hatama solusaun.sodio bicarbonato

@ Hasai pistaun no hatama disco tahan sira iha seringa nia laran. Hatama fali pistaun ho
cuidado atu la bele estraga disco tahan sira. Dudu pistaun too volume kiik deit mak hela
ba ar no disco tahan (< 10 %).

© Hatama volume kiik solusaun Sodio Bicarbonato nian iha seringa. Doko oituan seringa
atu disco tahan sira bele namlele iha solusaun nia laran.
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© Taka seringa nia rohan ho liman fuan, no dada pistaun atu supa ar atu produz vacuo.
Tahan vacuo nee durante 10 segundos. Enquanto sei tahan vacuo, doko seringa atu
halo disco tahan namlele iha solusaun laran. Husik vacuo. Solusaun bicarbonato sei tama
iha ar fatin iha tahan laran, no halo disco tahan sira atu mout. Karik precisa atu halo
proseso nee dala barak molok disco sira mout. Karik deficil atu halo disco sira mout
maske ita halo vacuo dala tolu ka dala haat. Bain—bain nee hatudu katak precisa atu
aumenta sabaun iha solusaun bicarbonato. Superficie tahan balun repelente liu ba be do
que tahan seluk. Bain bain ita resolve problema nee hodi aumenta sabaun oituan tan.

4. Fakar solusaun ho disco tahan sira ba kaneka plastic nebe transparente. Aumenta
solusaun bicarbonato atu halo mais ou menos 3 centimetros profundidade. Usa
profundidade nebe hanesan ba cada tentativa. Profundidade nebe la dun klean mos
bele fo resultado.

@ Proseso experimental ida nee inclue controlo. Kaneka ho disco tahan iha sorin kuanan
usa deit solusaun be no turu ida sabaun nian — la usa bicarbonato.

Tau preparada sira iha naroman nia okos no hahu sura tempo. Cada minuto ida hotu,
hakerek numero disco sira nebe namlele. Hafoin doko oituan atu hasai disco sira nebe
belit ba kaneka nia sorin. Continua too disco hotu namlele.

5. Controlo mak iha sorin karuk iha imagem. lha tratamento esxperimental, iha kuanan,
disco tahan sira sae no namlele iha superficie.
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6. Exemplo resultado sira nian:

Time (minutes) Disk Floating
1 0
2 0
Dizk=s figalng

3 0

4 0 12 9

5 0 E-" 10 -
' . ~

6 0 = F =

. : .'B g — » [k foating
= . 1)

8 1 ¢ .

9 1 seee o

10 1 RO - 15

11 4 Time in minutes

12 7

13 8

14 10

@ Punto iha nebe 50% husi disco tahan sira namlele mak punto referensia nian ba
proseso ida nee. Se ita calcula baseia ba grafico, punto nebe 50% namlele mak mais ou
menos 11.5 minutos. Usa punto 50% fo confiansa boot liu no posibilidade atu repete
proseso nee.
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7. Sugestoes no strategia wainhira hanorin

1. Precisa buffer (parachoques)?

Sodio bicarbonato fahe—an ba acido carbonico wainhira kahur iha be. Nee fonte ba
CO2 nebe precisa ba photosynthese maibe nee mos halo solusaun acidico nebe bele
influencia velocidade photosynthese nian. Idealmente ita hakarak atu tau parachoque
atu mantem pH iha solusaun. Atu mantem pH solusaun sodio bicarbonato ba pH 6.8, ita
bele usa parachoque citrate—phosphate (cf. M. Sundberg’ 's comprehensive resource
manual on the Resources page at www.plantingscience.org). Maibe, se ita interesado deit
atu halo disco sira mout ou namlele, ita usa deit be.

2. Tesi disco sira

Photo hatudu oinsa atu tesi disco sira ho instrumento atu halo kuak iha cortila. Hodi
insfrumento nee, ita bele tesi disco nebe hanesan; no grupo sira bele hili tamanho
oi—oin. Maibe la iha buat ida especial ho instrumento ida nee. Ita bele usa perfurador,
kesak, ou maske deit ho regua atu halo quadrado sira, ou hodi tesoura.

3. Ai horis saida atu usa?

Ami koko ai horis oi—oin. Lolos nee mak buat ida primeira nebe hau nia estudantes tenke
deside. Ai—oan Ervilha, ai—oan husi fini foin moris, mak exemplar balun nebe hatudu
resultado nebe lalais nebe ami koko. Dieffenbachia, dumbcane, mak ai horis bain—bain
nebe responde lalais. Manual laboratorio balun sugere atu usa Bryophyllum ou Kalanchoe,
nebe mos ai—horis bain bain, Hera, ou espinafre. Keta usa ai horis nebe sira nia tahan
iha "fuuk”.
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4. Hatama substancia ruma iha disco sira

Hasai ar husi espallo sira iha tahan laran no troka ho solusaun mak parte nebe dificil liu
(maibe mos divertente liu) iha investigasaun ida nee. Hanesan temi ona, keta usa ai horis
ho tahan nebe iha "fuuk". Fuuk sira nee capta ar no halo dificil ba tahan atu mout maske
solusaun tama ona iha tecido iha laran. Asegura atu aumenta ba solusaun iha seringa
turu ida ka rua solusaun sabaun nian atu hamenus tensaun superficie nian. Wainhira halo
tiha vacuo durante segundo ruma, no hafoin husik tiha, doko oituan seringa atu hasai
furin husi superficie tahan nian. Bele mos doko seringa wainhira halo vacuo daudaun, atu
halo disco sira mout. Se bele karik, fo seringa rua cada grupo atu estudante sira bele
supa ar atu halo vacuo ba seringa ho bicarbonato no ba seringa ho controlo (be) iha
tempo hanesan.

5. Halo disco sira namlele

Bain bain ita halo experiencia nee iha bikan Petri. Maibe bele usa bacia, tubo de
ensaio, no tala oi—oin. Importante mak solusaun iha volume naton atu estudante sira
bele hare se disco sira mout ka namlele.
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Experiencic

Microscopio husi be turu

Bomba atomica nebe halo husi hydrogen nebe todan (deuterium) bolu “Bomba
Hydrogen” Maibe ita nia bomba nee sei halo ho hydrogen nebe numero masa 1, la iha
relasaun ho bomba atomica. Ita nia bomba nee ida nebe usa forsa explosaun wainhira
Hydrogen kahur ho oxygen; ita atu halo bomba ida ho seguransa. Atensaun ba taruto
rebenta nian.

&

experiencia

[ Sasannebe precisaba

Kaneka husi surat tahan, goma ba ai, fita Aluminium, Pico, Tesourq, pipet Pasteur,
Instrumento atu produz Hydrogen, (2 botir plastic ho matan, pipa PVC, pipa vidro, lampu
Alcohol, pipa borracha, pistola goma, tudik, gancho, suporte)

Oinsa

1. Atu produz Hydrogen
1) Halo kuak iha botir plastic nia matan klaran, naton atu hatama pipa PVC.
Hamanas pipa vidro ho tamanho hanesan pipa PVC no halo kuak nee.
2) Hatama pipa PVC iha kuak botir matan nian. Usa botir matan rua.

PVC tenke naruk iha sorin ida, naton atu kona botir nia okos, no iha sorin seluk, badak
deit, besik botir matan.

3) Tesi parte okos botir leten nian.

Halo kuak ida tan iha botir okos, naton atu hatama pipa PVC
4) Completa hodi usa pistol goma - atu prevene gas suli sai husi botir.
5) Tau valvula iha pipa PVC iha botir, no ida mos iha sorin seluk.

6) Prepara pipa PVC mahar atu tau metal ba. Tau plastic ho forma "C" iha PVC mahar nia
okos, no tau Zinco iha neba. Halo kuak balun iha PVC mahar. Asegura katak PVC
mahar, badak liu do que botir plastic. (Atu ita bele tau ?g zinco iha laran.)
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2. Oinsa atu usa fabricante hydrogen.

1) Tau PVC mahar ho zinco iha botir plastic.

2) Taka botir ho matan no goma

3) Tau botir seluk iha leten.

4) Liga instrumento nee ba suporte ida.

5) Taka valvula instrumento nian no fui 3M—HC1 iha leten.

Iha posibilidade katak liquido tama iha botir iha okos tanba diferencia iha presaun,
maibe se processo ida nee la para, nee katak iha kuak. Nee duni, koko lai hodi usa be.

6) Loke valvula atu husik HC1 atu suli no kahur ho zinco atu produz hydrogen.

7) Taka valvula wainhira hydrogen hetan ona presaun naton atu dudu liquido ba botir
iha leten.

8) La iha tan hydrogen atu produz wainhira HCI sae ba botir iha leten.

9) Loke valvula seluk. Gas Hydrogen sei sai liu husi pipa borracha, no HCI sei suli fali ba
botir iha okos. HC1 sei kahur fali ho zinco no produz fali Hydrogen Se ita controla valvulaq,
ita bele controla mos produsaun gas.

3. Halo bomba Hydrogen

1) Tesi parte nebe mahar iha kaneka surat tahan nia ibun. (kaneka 2).

2) Tau kaneka ida iha kaneka seluk nia laran no tau goma. (tesi parte nebe kona malu)
3) Taka fita aluminium iha parte okos kaneka nian.

4) Halo kuak iha parte iha nebe ita tau fita aluminium no kuak rua iha sorin seluk.

5) Taka sorin nebe iha fita ho liman fuan no hatama gas Hydrogen iha sorin seluk.

Hatama gas iha kaneka, barak liu posivel. (asegura katak sorin nebe liman fuan taka,
hatudu ba leten.)

6) Wainhira kaneka nakonu ho gas, tau kaneka iha iha terreno no husik liman fuan. Tau
ahi oan besik kuak. Tuir mai ita sei hare no rona ignisaun.

7) Sura tempo hira mak precisa atu rebenta no hanoin tanba sa kleur oituan atu
rebenta no hanoin mos ita bele halo saida atu controla rapidez atu rebenta.

4. Mai ita hanoin

1. Ita hanoin tanba sa kaneka ho hydrogen la rebenta kedas, maibe demora segundo
ruma.

2. Mai ita buka dalan seluk atu controla rapidez atu rebenta.
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* Experiencia bonus 1

1) Hatama pipet pasteur iha pipa borracha iha ita nia instrumento atu produz hydrogen.
Hametin instrumento, no halo atu pipet Peasteur hatudu ba leten.
2) Loke valvula husi ita nia instrumento
Halakan hydrogen nebe sai husi pipet Pasteur.
— Cuidado wainhira sunu hydrogen.
Hare lai se hydrogen sai husi pipa molok atu halakan.
Controla valvula atu ahi la bele boot liu.
3) Hatama pipet (lakan hela) iha pipa vidro mahar (20mm X 50cm)
4) Ita bele observa katak pipa vidro lian.
Tanba sa acontece nunee?
— Hydrogen nebe ita sunu sei hamanas ar no crea movimento ar ba leten.

Hafoin ar iha laran no hydrogen sei kahur malu no wainhira ida nee acontece, nee
sei crea explosaun Kkiik.

Explosaun sei resona iha pipa laran no hamosu lian.

* Experiencia Bonus 2

1) Tau escapatoria ita nia instrumento nian (iha nebe hydrogen sai) iha sabaun bee.
2) Ita forma furin.
3) Tau furin iha meja.
Sunu furin sira.
— Asegura kataak ita hasai uluk pipa husi ita na instrumento.
Koko atu sunu mos furin nebe semo.
4) Halo no tau furin kikiik iha liman laran no sunu sira.
— Atu halo furin kiik, usa pipa nebe Kkiik.
Instrumento diak liu mak gerador furin nian iha aquarium.
5) Halo furin boot iha meja leten no sunu depois minuto ida.
— Ninia forma muda oinsa?
Saida mak diferencia entre sunu kedas no sunu minute 1 depois?

— Hydrogen iha furin laran sei alarga, nia sei la lakan.
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* Experiencia Bonus 3

1) Sunu balaun (nakonu ho hydrogen deit) ho acendedor nebe usa piezoelectricidade.
— Uluk knanain hare se acendedor halo ahi funan molok atu liga ba balaun.
Asegura katak fiu electrico husi acendedor, segurado.
Liga balaun ho acendedor no hasai ar husi balaun.
— Tanba sa hydrogen la halo reasaun ho acendedor?
2) Sunu balaun dala ida tan, maibe tempo nee, hatama ar 60 ml.
— Saida mak acontece ba balaun?
Halo proseso dala ida tan maibe hatama ar barak iha balaun laran.

— |lha punto nee, iha deit 12mL oxygen, nee duni

la mosu reasaun completo ho
hydrogen.

Maibe aumenta 60 ml ar sei hamosu reasaun.
3) Tau hamutuk 60ml hydrogen no 30ml oxygen no sunu.
— 60ml hydrogen no 30ml oxygen sei halo reasaun diak.

Maibe, se ita hakarak reasaun (explosaun) nebe boot liu, ita bele dobra hotu.

Liu fali quantia nee sei perigoso liu.

(Usa seringa atu hatama oxygen iha balaun laran)

Saida mak diferente husi Q2?

* Experiencia Bonus 4
1) Sunu balaun rua ho lilin:

Balaun ida nakonu ho hydrogen no oxygen ho proporsaun 2:1.

Balaun seluk nakonu ho hydrogen deit.
— Sunu lilin iha meja leten no usa ai tonka naruk atu hakbesik balaun ba ahi.
Maibe keta halo balaun nia tamanho boot liu.

Halo experiencia nee iha liur mak diak liu.

* Experiencia Bonus 5 - explosaun practica
1) Prepara pipa PVC transparente.
2) Hakonu pipa ho gas (hydrogen no oxygen) mixturado ho proporsaun 2:1.

Wainhira iha ona gas naton iha laran, hikar rohan ida no hametin ho apertador.

— Produz hydrogen no oxygen keta—katak molok atu kahur hamutuk.
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La precisa atu kahur ho proporsaun exacta.
(bele usa silindro gas vinyl se precisa.)
3) Liga acendedor ba pipa PVC no hametin ho fita.
4) Husu expectador atu kaer pipa PVC.
Asegura katak la halo curva enquanto halo ida nee.
Se PVC forma rolo, halo los lai molok atu halo experiencia.
Cuidado ho parte nebe kleuk, tanba parte nee bele rebenta se kona ahi.
5) Wainhira hotu preparado ona iha expectador nia liman laran, observa ignisaun.
Asegura katak expectador la kaer pipa aperta liu. (hatoba deit iha liman laran)
6) Sura no buti saklar.
Tempo hira mak precisa atu sunu mixtura gas iha pipa naruk 20m?
— Hatan bain—bain: 1-10 segundo.

Maibe experiencia tiha, ita bele observa katak ita la precisa 0.1 segundo atu sunu
gass iha pipa 90m.

Nee equivalente ba 3240km/h, nebe lalais liu mach 2.
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Experiencia

Anatomy of Anchova

1) Materials

lkan anchova balun, exemplo anatomia ikan, pinlas

2] Methods

® STEP 1 : Observasaun kona ba forma external anchova maran nian

1. Hakerek naran anchova maran nia baluk sira.

2. Observa anchova nia forma. Sukat ninia naruk no luan.

3. Fahe anchova ba parte rua.

® STEP 2 : Hafahe anchova

1. Fuan mak baluk primeiro atu hare wainhira ulun hafahe husi isin lolon

2. Ulun no isin lolon tesi tiha, hahu experiencia
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Ulun no isin lolon Tesi ulun

® Step 3 : Observa anchova nia fuan

observa fuan nia Fahe fuan nia baluk Haketak fuan nia baluk
externa sira sira

1. Hare fuan nia forma husi liur — Bele hare fuan nia estructura ho forma tfriangulo
2. Haketak fuan nia baluk sira - Ho cuidado haketak fuan husi isin lolon.

3. Tesi ho observa fuan nia forma iha laran

agz
Wondering

1. ta bele pesquisa saida deit mak ikan nia fuan nia parte sira?

2. Orgaun saida mak liga besik ba fuan?

(Ba mamifero sira, ex. fahi, pulmaun mak ligado ba fuan.)

® STEP 4 : Observasaun kona ba estomago no Pyloric caeca

Hasai parte digestivo Observasaun estomago 1) Observasaun estomago 2)

Esophagus

Stomach /
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1. Pyloric caeca - pyloric caeca produz enzyme para digestaun no absorve alimento.

Se ita tesi iha klaran no hasai pyloric caeca ho cuidado, ita sei hetan esofago no

estomago ho forma "V".

2. Estomago - estomago liga ba esofago no estende hanesan pedallo ida iha leten.

® Step 5 : Observasaun kona ba teen kiik no teen boot, gonad

intestine Ita hetan gonad iha teen nia rohan; hasai teen
ho cuidado. Observa katak bexiga (mamiik)
l hanesan membrana maran. Bexiga balun ligada
\ ba coluna espinal nia okos.
Gonad

(Gonad of anchovy) (Small and large intestine of anchovy)

® Step 6 : Observation of Air bladder and spinal column

1. Bexiga : saco ida atu enxe ho ar, besik coluna espinal iha ikan barak, atu ikan bele

halo an mout ka namlele.

.

‘\ Air bladder (flesh anchovy)

(Air bladder of flesh anchovy) (The spinal column of anchovy)
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2. Data de referencia

1) Buat ruma atu observa iha ulun: fatuk tilun, kakotak, lensa matan. Tesi los hanesan
hatudu iha figura. Tesi ho cuidado, nem forte liu nem mamar liu, atu bele hetan baluk

sira atu observa iha ulun.

Incision direction

2) Buat ruma atu observa iha isin lolon: fuan, estomago, bexiga, Pyloric caeca, gonad,

teen.
Hodi usa pina ou liman fuan, fahe anchova ho cuidado husi laran ba liur.
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Heart
Pyloric caeea™
Pyloric
Caeca
Esophagus
Stomach Sl S
N
Stomach
Stomach
Air bladder A
/" air bladder\
Gonad
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® Step 7 : Specimens Creating

Using a double side tape, you paste the separated internal organs of anchovy on
the figure

/ [Internal structure of anchovy] \

= 1. Eye 2. Brain 3. Ear stone 4. Air bladder
Y g AT 5. Spinal column 6. Gonad 7. Intestine 8. Pyloric caeca
k JUROITATN . 9. Sstomach 10. Heart /
eye= matan; brain = kakutak; ear stone = fatuk tilun; air bladder = bexiga; spinal column =

coluna espinal; intestine = teen; stomach = estomago; heart = fuan
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Experiencia

Jogo Quadro Periodico

Introdusaun

Quadro periodico elemento sira quimica nian, nebe quimico Russo Dmitri Mendeleev
desenvolve, iha regularidade no regra hanesan ita bele hatudu iha jogo cartu. Ninia
mecanismo nebe simple (ita la espera), hatudu ba Inan Natureza nebe fino ou
complicado. Ita sei joga jogo cartu foun A no B atu hetan periodicidade no
regularidade. No ita sei koko dalan foun ba periocidade liu husi jogo cartu atu hatudu

propriedades elemento sira quimica nian nebe oi—oin.
[ [ D

< Actividade 1 > Jogo Cartu A

[ [ D

Saida mak ita precisa...
24 cartu colorido
Oinsa atu halo...

Halekar 23 cartu colorido. (Subar cartu ida - naran deit)
Identifica regra sira iha cartu sira. — figura, numero, forma
Arranja cartu sira tuir regras.

Siik detalhes/ pormenores cartu nebe ita subar.

oD =
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lta hanoin saida ...

1. Apresenta conteudo nebe ita boot hetan. (presentasaun por grupo )

2. Halo desenho kona ba buat hotu nebe ita boot siik.

]

[ B
< Actividade 2 > Jogo Cartu B
[ D

Saida mak ita precisa...
18 cartu

Oinsa atu halo...

1. Halekar 17 cartu. (Subar cartu ida - naran nebe deit)
2. ldentifica regra iha cartu sira. — forma, numero liman fuan, numero liman nian,

numero fuuk nian. Tamanho isin

3. Arranja cartu tuir regras.
4. Seek pormenores cartu nebe ita subar.
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Ilta hanoin saida...

1. Apresenta conteudo nebe Ita boot hetan. (presentasaun por grupo)

2. Halo desenho kona ba buat nebe ita boot siik.

[
< Actividade 3 > Joga ho atom
[

Molok atu experiencia...

1. Materia hotu composto husi atom.

%

2. Atom composto husi Omago (centro) nebe denso liu (bolu nucleus) husi proton no

neutron, haleu ho kalohan espalhado electron nian.

3. Electron hahu ocupa kulit primeiro (kulit K); fatin be besik liu nucleus iha nivel energia

nebe kiik. (K, L, M, N...)

EZE] HMAZHEY T2} 8
3 g TR HE R

£2(H) BH4(C) HA(N)
HAHE - 1 HHBS - 6 s = 7

#240)
EAHE -8

4. lha atom, numero electron hanesan numero proton, maibe sira nia cargo contrario.

5. Numero atomico hatudu numero proton iha nucleus nia laran.
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6. Numero massa representa soma numero proton no numero neutron

7. Isotop mak atom sira nebe naran hanesan, no propriedades quimicas hanesan maibe
sira nia massa diferente. Nee katak isotop sira elemento nian, iha numero proton
hanesan, maibe numero neutron diferente.

8. Quadro periodico hatudu elemento quimica nian ho numero atomico.

Numero massa(proton+neutron) 4

He

Numero atomico (numero proton) o 2

9. Practice

Li B Mg K

Numero
Atomico

Numero
Proton

Numero
Electron

Numero
Neutron

Numero
Massa

Experiencia ida nee mak...

Jogo cartu nebe ema nain 2~4 bele joga hamutuk. Objectivo mak atu manan puntos
nebe hetan husi combinasaun oi—oin atu forma particula. Joga cartu baseia ba ordem
letra nian iha cartu iha ida—idak nia fatin. Jogador hetan punto 1 se nia forma atom
neutral ou nucleus atomic nebe estavel. Nia hetan puntos 3 se nia forma atom normal.
Jogo remata wainhira jogador ida consegue hetan 20 puntos, ou depois joga durante
minuto 30. Ita bele comprende naturalmente lei periodico no kona ba atom enquanto ita
joga jogo ida nee.
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Ita precisa saida...

1. Quadro EVA - quadro iha kotuk : 33X33X0.5cm 1,
K, L, M, N board : 33X33X0.25cm 4

2. prego (kinur—20, mean—20, azul—20)

3. cartu (48)

Oinsa atu halo...

Foti prego mean, azul, kinur, walu ida—idak.
Kahur cartu no ida idak foti cartu lima.
Fila cartu resto no nahe iha quadro sira nia sorin.
4. Wainhira too ita boot nia tempo, foti cartu ida husi quadro, no hasai ida husi
ita boot nia cartu sira.
5. Foti prego husi quadro ou hasai husi ita boot nian tuir hakerek iha cartu nebe
foti sai.
6. Se la iha prego atu foti, hili ida husi buat rua nee:
@ Ita bele troka ita nia cartu lima ho cartu foun.
(Maibe ita sei lakon oportunidade ida atu joga jogo ida.)
@ Foti maximo prego 5 husi banko prego, la hili ninia cor.
(Maibe ita sei lakon oportunidade ida atu joga jogo ida.)
7. Oinsa atu manan punto

LN -

1) Wainhira total numero proton no numero neutron igual ba numero massa
atom pertinente ida - manan punto 1

2) Wainhira numero proton igual ba numero electron - manan punto 1

3) Wainhira 1) no 2) acontece iha tempo hanesan - manan punto 3
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lfa hanoin saida...

1. Saida mak atom nebe composto husi proton 3, neutron 3, no electron 3, hanesan iha
imagem iha leten? Ita hakerek elemento no symbol elemento nian hodi buka iha quadro
periodico. Saida mak numero atomico no numero massa?

2. Se ita hasai electron husi kulit L, ita sei produz cargo electrico saida? Ita produz cation
ou anion?

Memo
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Experiencic

Forsa nebe corente hetan iha campo

1. Esquema Investigasaun

Ema antigo sira hanoin katak fenomeno magnetismo no fenomeno electrisidade ketak,
needuni sira estuda no pesquisa buat rua nee keta—ketak.

Sira hatene katak daun bussola nebe besik magnet ida. book an tanba forsa husi
magnet maibe sira la hatene katak daun nee book an mos wainhira besik fiu ida nebe
iha corente electricidade.

Oersted, scientista ida husi Denmark, mak primeiro atu descobre realidade ida nee. Nia
hetan katak corrente — iha liafuan seluk, campo magnetico — mak halo daun book an,
no nia halo conclusaun katak ida nee tanba fiu ho corente hamosu campo magnetico.
Nee duni ita bele dehan katak forsa magnet no forsa corente influenza malu. Fiu ho
corente hetan forsa husi campo magnetico nebe magnet seluk produz. No forsa ida nee
nebe fiu ho corente hetan husi campo magnetico bolu forsa electromagnetico.

Cientista husi Englatera Michael Faraday(1791-1867) halo paso ba oin no descobre iha
tinan 1832 katak corente suli iha fiu se magnet ida book besik fiu ida nee.Fenomeno ida
nee bolu indusaun electromagnetico. Forsa electromagnetico sai base atu inventa motor,
no indusaun electomagnetico sai base atu inventa gerador.

Indusaun electromagnetico importante laos deit tanba hodi ida nee ita hetan gerador.
Indusaun electromagnetico hatudu katak electricidade no magnetismo esensialmente iha
ligasaun ba malu, no fo ba mundo idea importante ida nebe bolu campo
electromagnetico.

2. Sujeito Investigasaun

1) Oinsa ita bele descreve campo magnetico nebe haleu magnet ida?

2) Besik fiu ho corente, iha campo magnetico ka lae?

3) Saida mak diferensia no caracteristicas nebe hanesan entre campo magnetico husi
magnet no ida be husi corente?

4) Entre magnet ida no fiu ho corente, iha forsa ka lae?

5) Oinsa ita bele descreve diresaun campo electromagnetico?

6) Saida mak influensia diresaun no intensidade campo electromagnetico?

7) Oinsa ita bele usa campo electromagnetico iha ita nia moris?

3. Aviso

— Magnet ND forte liu; perigosu atu tau nia besik magnet seluk ka buat besi.
— Bussola bele lakon ninia magnetismo se ita husik hela besik magnet.
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Actividade experimental 1: campo magnetico besik magnet ida

1. Actividade Experimental

1) Tuir desenho iha kraik, tau magnet barra iha surat tahan leten no hakerek rama oan
ho diresaun nebe bussola hatudu. Hafoin muda bussola nia fatin no repete proseso.

S T
e

2) Hodi usa caneta ho cor seluk, liga rama oan hotu. Bolu linea nee 'linea forsa
magnetica".

3) Tau ND magnet redondo iha posisaun vertical iha meja leten, no observa ninia
movimento wainhira ita halo nia lao ba mai.
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Ho bussola, hare polo magnet nia diresaun no posisaun

. Buka polo norte no polo sul.
Marka ho caneta.

2. Resultado no Discusaun
1) Bussola haleu magnet hatudu saida nia diresaun?
— Besik polo norte :

Diresaun polo Norte hatudu ba liur
— Besik polo sul :

Direction polo Norte hatudu ba polo Sul
— Besik meio barra :

Polo Norte hatudu ba polo Sul sorin ba sorin ho magnet barra

2) Observa forma tomak linea forsa magnetica sira
— Geralmente, forma linea forsa magnetica sira oinsa?

— Linea forsa magnetica sira bele atravesa malu ka lae? la bele.
— Intensidade campo magnetico iha fatin nebe linea magnetica sira mahar, oinsa?
Wainhira linea mahar liu, campo magnefico forte liu.

3) lha actividade experimental 3), magnet redondo duir

ba nebe? Ita bele halo
conclusaun saida?

Magnet hamriik ho diresaun polo Norte no polo Sul Terra nian hanesan Bussolaq.
Nee duni, polo Norte magnel nian hatudu ba polo Terra nian.
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Actividade experimental 2: campo magnetico haleu corrente

<Saida atu prepara>
bussola, 3m fiu enamel, prego boot(7~1cm), surat tahan, battery, saklar, isqueiro, tudik, fiu

ho gancho, sabit, lixa

1. Actividade Experimental

1) Prepara bussola no fiu enamel (mais ou menos 2m ).

2) Husik mais ou menos 5 cm husi fiu nia rohan, no bobar vertical atravesa bussola.
3) Bobar tiha, husik fali 5 cm iha rohan.

4) Hametin fiu ho fita kola.
5) Hasai enamel husi fiu nia rohan sira hodi sunu ho isqueiro no koir ho tudik nia kotuk.

6) Hare iha nebe mak bussola hatudu.

< Halo desenho bussola nia daun

8) Liga battery ba fiu nia rohan no observa movimento bussola.
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<Halo desenho bussola nia daun
=t

2. Resultado no Discusaun
1) Husi resultado experiencia nian nebe foin halo, ita bele dehan katak fiu ho corente

iha caracteristica hanesan magnet?
Sim.

2) Saida mak relasaun entre diresaun corente no diresaun movimento daun nian?

Diresaun corente detfermina diresaun movimentfo daun nian

’ Actividade experimental 3: Halo electro—magnet ‘

1. Actividade Experimental

1) Falun prego ho surat tahan. Tanba sa ita tenke falun?
Alu fiu no prego la bele kona malu.— Se sira kona malu, corente induzido bele sunu fiu.

2013—-7th Korea—Timor Leste Science Teacher seminar 104



_ |
g v A e >

2) Husik 3—5 cm iha fiu nia rohan. Hafoin bobar fiu ba prego, hahu husi rohan ida.

I

3) Bobar fali hahu husi rohan seluk prego nian.

4) Bobar tiha fiu, tesi fiu nebe resin. Bele usa fita kola atu hametin fiu.

5) Liga saklar no battery ba fiu.

6) Halekar habit iha pavimento. Kona habit sira ho electomagnet. Saida mak acontece?
Habit belit ba prego.

7) Observa saida mak acontece wainhira ita taka no loke saklar. Ita bele dehan katak
iha forsa entre habit no electromagnet?
Ifa hare habit belit ba prego no haketak fali. Iha forsa electfronica entre habif no
electromagnet.

8) Hakbesik bussola ba electromagnet. Hare ida nebe mak Norte, no ida nebe mak Sul.
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Ita bele dehan katak iha forsa entre busola no electromagnet?

lha forsa electrica tanba magnet dada ou dudu

daun bussola nian.)

Agora muda ligasaun bateria nian no repete experiencia. Saida mak muda? Ita bele
dehan katak diresaun korente iha relasaun ba diresaun campo magnetico?
/ Se diresaun corente mudaq, diresaun campo magnetico mos muda.

9)

10) Tuir imagem, tau electromagnet iha surat tahan leten no liga saklar. Hafoin hakerek

diresaun nebe daun bussola hatudu.
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2. Resultado no Discusaun
1) Saida mak ita bele aprende husi experiencia nee?

Corente nebe suli iha fiu hamosu campo magnefico besik prego.
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2) Saida mak hanesan no diferente entre electromagnet no magnet?
Polo nebe hanesan dudu malu, no polo nebe la hanesan dada malu.

3) Saida mak precisa atu halo electromagnet nebe forte?
Halo corente makaas, no bobar fiu dala barak.

4) I1ta tenke controla saida atu muda polo Norte no polo Sul electromagnet nian?
Muda ligasaun ba baftery.

5) Campo magnetico mosu besik fiu iha nebe corente suli. Saida mak relasaun entre
corente electricidade no campo magnetico?

@ Diresaun corente no campo magnetico. Diresqun campo magnetfico muda depende
ba diresaun corenfte .

@ Forsa corente elecltrico no campo magnetico. Forsa campo magnetico muda
depende ba forsa corente electrico.

( Actividade experimental 4: }
Forsa nebe mosu entre mcgne’r no corente electrico

<Saida atu prepara>

Tahan aluminium, saklar, battery, fiu ho gancho, fiu mahar, fita kola transparente ,
magnet ND (luan:25mm, mahar: 3mm ), tudik ou tesoura

1. Actividade experimental
1) Tesi tahan aluminium ho tesoura.

. ""l _h‘ o ;’fgg‘uw—_-q-«- e
< luan:0.3cm, naruk: mais ou menos 20cm

2) Habelit fita kola mais ou menos 2cm husi tahan aluminium nia rohan

e
B Y

3) Halo hanesan ba rohan seluk. Taka tahan nee ba meja leten, forma hanesan ponte

4) Tau magnet ND iha tahan nia okos.
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5) Liga + no — battery nian ba tahan nia rohan. Cuidado ho liman fuan tanba magnet
forte bele haksoit ba gancho. Cuidado mos ho tahan aluminium, tanba bele les. Saida
mak acontece ba tahan aluminium? Observa diresaun movimento tahan aluminium no

tau marka.
A
(-) s 'l’%m%‘i"-"wﬁmh“ (+)
& The foil moves to B direction.

The upper part of margnet is S pole.

6) Muda ligasaun battery nia +, — ba tahan aluminium. Saida mak acontece?

A
(+ & ' @ ‘“ﬁ._ . (_)

. = ‘ The foil moves to A direction.

e M—

The upper side of the magnet is S pole.

7) Tuir mai fila magnet no liga ba battery. Saida mak acontece?
Tahan aluminium book an ba diresaun B.

Muda ligasaun. Saida mak acontece? Tahan aluminium book an ba diresaun A.

8) Tuir mai halo magnet hamriik besik tahan aluminium no liga battery. Se magnet la bele

hamriik didiak, ita bele habit magnet ba gancho. Saida mak acontece? Saida mak
acontece se ita fila ligasaun?

| !
n—— _‘4“1—_,\ e —r— g

‘ The foil moves to the lower side.
(=) (+)

The front side of the magnet is S pole.

9) Saida mak acontece se ita muda polo magnet no halo nia hamriik?
Tahan aluminium book ba sorin leten.
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2. Resultado no Discusaun
1) Ita bele dehan katak corente nebe suli iha fiu mahar hetan tensaun iha campo

magnetico? Explica tanba sa.
Wainhira corente nebe suli iha fiu mahar sae, campo magnetico influencia ninia

forsa.

2) Diresaun corente, diresaun campo magnetico, diresaun movimento forsa, iha relasaun

ba malu. Explica.

i
e
lo
0
i

Actividade experimental 5: Motor electrico 1

<What to prepare> AA battery, ND magnet, electric wire, nail, Figure Sticker

1. Actividade Experimental
1) Taka sticker iha prego nia klaran. Tanba sa ita taka sticker iha prego?

2) Habelit prego nia ulun ba magnet nia klaran.

~.. &

3) Halo battery hamriik; halo prego nia rohan ida (2) kona battery nia rohan ida.

4) Liga fiu ba battery nia rohan seluk (leten), fiu nia rohan seluk halo kona magnet nia
sorin, tuir imagem.
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5) Prego no magnet dulas ka lae? Observa diresaun rotasaun: hatudu ho rama oan

diresaun rotasaun nian iha imagem iha kraik.

6) Koko hodi fila magnet nia polo sira. Observa diresaun rotasaun prego no magnet nian.

Diresaun rotasaun muda compara ho 5) ka lae?

7) Iha 6) hasai battery, koko fila magnet (okos fila ba leten). Diresaun rotasaun muda ka

lae?

2. Resultado & Discusaun
1) Tanba sa prego no magnet dulas wainhira liga ba battery?

2) Ita bele muda diresaun rotasaun prego no magnet oinsa?

3) Hakerek diresaun iha rama oan iha kraik.
diresaun rotasaun prego nian (= diresaun forsa electromagnetica)

F

| diresaun corente electricidade

B = diresaun campo magnetico
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Boot liu =

® polo N iha leten. @ polo S iha leten

Boot liu =

@ polo N iha leten. @ polo S iha leten

4) Saida mak relasaun entre diresaun rotasaun prego, diresaun corente electrididade, no
diresaun campo magnetico?

’Actiividode experimental 6: Motor electrico 2 {

<Saida atu prepara>

battery AA , magnet ND, fiu enamel (mahar: Tmm; naruk: 20cm)

1. Actividade Experimental

1) Hasai enamel husi fiu nia rohan (0.5cm, 2cm husi rohan rua)

2) Bobar fiu haleu cylinder.(Tenke mahar liu do que battery)
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3) Hikar fiu nia rohan(iha nebe hasai 0.5cm enamel) perpendicular ba centro. Halo
hanesan ho rohan seluk(iha nebe hasai 2cm enamel) no hasoru oituan ba centro.

Hikar perpendicular Hikar oituan

4) Hikar rohan nebe perpendicular 1~2mm ba kraik (Tenke halo exacto tanba ida nee
mak atu sai eixo atu dulas.)

<« Husi sorin < From the top

5) Taka magnet iha battery nia okos.

6) Tau fiu nebe bobar tiha besik battery nia sorin no ajusta fiu nia naruk atu eixo nebe
hikar tiha bele tau iha battery nia + no rohan seluk bele kona magnet.

7) Tau fiu enamel hadulas battery hanesan imagem iha kraik hatudu no observa saida
mak acontece.
Oinsa fiu enamel book an?
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Saida mak diferente wainhira ita tau magnet iha sorin seluk?

Saida mak diferente wainhira ita fila battery?

2. Resultado & Discusaun

1) Explica tanba sa fiu enamel dulas.

2) Oinsa ita bele muda diresaun rotasaun fiu nian?

3) Hakerek diresoes iha rama oan iha kraik.
F = diresaun forsa electromagnetica
I = diresaun corente electricidade
B = diresaun campo magnetico
(diresaun rotasaun fiu nian)
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Experiencia 7: Motor electrico 3

<Saida atu prepara>

habit encadernador boot, fiu enamel (mahar: 0.3mm; naruk: 60cm), fita kola

transparente, magnet ND (diameter: 1.5cm; aas: 0.5cm), battery 9V, habit battery ho
gancho

1. Actividade Experimental

1) Bobar fiu enamel hadulas cylinder(isqueiro, battery, etc.), hafoin hametin tiha hanesan
hatudu iha imagem #2 (cada rohan tenke naruk:5cm)

2) Hasai habit encadernador ninia tilun ida no taka habit nia sorin completamente ho fita
kola (husi nebe ita hasai habit tilun).

3) Falun habit tilun nia rohan rua ho fita kola no tau fali habit tilun iha ninia fatin. Habit
tilun ninia rohan labele kona habit encadernador nia isin.

2
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4) Liga habit battery ho gancho ba battery 9V.
5) Kaer battery ho habit encadernador.

6) Habelit magnet ND ba habit encadernador nia klaran.
7) Liga gancho ba habit tfilun ida idak.
8) Tau fiu enamel nia rohan atu kona habit tilun rua. Saida mak acontece?

¥ |ta rasik bele halo habit battery ho gancho hodi usa habit ba 9V no gancho rua. Se
ita la iha sasan sira nee, ita bele halo mos ho fiu enamel rua (mais ou menos 10cm
naruk). Hasai enamel husi rohan sira no liga ba battery nia +, — . Hafoin liga rohan seluk
ba habit nia tilun.

2. Resultado & Discusaun

1) Explica tanba sa rolo fiu enamel dulas?

2) Ita bele muda diresaun rotasaun oinsa?
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3) Ita tau magnet, no hatama electricidade. Hakerek diresaun rotasaun fiu enamel iha
rama oan iha imagem iha kraik.

diresaun forsa electromagnetica
diresaun corente electrica
= diresaun campo magnetico

e’

o — T
Il

+ —_—
—_— ———
O— O—

4) Tanba sa ita tenke falun habit encadernador nia isin no tilun rohan ho fita kola?
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Il. Experiment Title
(3) English ver.
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Experiment

SSC (Small Scale Chemistry)

Experiment A: Electrolysis of water

At this experiment,

Do the electrolysis of water using small—-scale chemistry kit.

How

Connect 9V battery snap and lead wire.

Put 2.5g sodium sulfate in 50mL beaker and fill the rest with distilled water.

Fill half of a glass with the sodium sulfate solution.

Block the end of two straws.

Fill two blocked straws with sodium sulfate solution without air.

Stand these two straws upside down at each glass.

Put a pin in (side of the straw) and connect a 9V battery.

Observe the gas.

At the end of the experiment, cut the end of the cathode and light the match.

Vo NGOG AN

Think about

1. What is the gas at the anode and the cathode?
Anode:
Cathode:

2. What is the volumetric ratio of gas from the anode and the cathode?
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Experiment B: Electrolysis of the salt water

Ah this experiment,

Do the electrolysis of the salt water using small scale agar salt bridge.

How

1. Make agar salt bridge

® Dissolve 7g of potassium chloride with 25mL of water in the beaker.
@ Heat this solution with alcohol lamp and dissolve 1g of agar.

@ Stop the heat when the solution is boiling and thickening.

® Draw the agar solution through a straw upto 1/3 of the straw.

® Bend the straw and solidify it for 5 minutes

® Cut the straw like this photo.
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2. Electrolysis

@ Put two glases in the 12—hole plate and fill 2/3 two of glasses with salt water.

@ Connect two glasseswith the salt bridge.

® Drop a phenolphthalein solution into glasses.

@® Connect the two end of the electrolysis kit with leads and put the leads in glasses.

® Observe a color change.

® Do the second electrolysis of the salt water using a BTB solution.

@ Repeat @W~® and using a BTB solution.

Think about

1. Explain the reason of the color change.

Result

content

the anode

the cathode

phenolphthalein
solution

BTB solution
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2. What is the reaction equation?

the anode :

the cathode :

3. What is the use of the agar salt bridge at this experiment?

Knowledge

At the electrolysis of the sodiumcholide(sodium chloride:&2LIE&?) solution, the reaction
equation of the each electrode

the anode : 2CI"=Cl,+2e"
the cathode : 2H,O+2e " —>H,+20H™

Experiment C : The Danielll Cell

At this experiment,
Make a Daniell cell using the agar salt bridge.

How
1. Put two glasses in the 12—hole plate.

2. Fill 3/4 of 5% copper sulfate solution with left glass.
3. Fill 3/4 of 5% zinc sulfate solution with right glass.
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4. Connect two glasses with the agar salt bridge.
5. Put the copper in copper sulfate solution and put the zinc in zing sulfate solution.
6. Connect a melody kit with copper and zinc.

Think about
1. What is the reaction equation?

the anode :

the cathode :

2. What is the use of the agar salt bridge this experiment?
Knowledge

1. Daniell cell

The Daniell cell was invented in 1836 by John Frederic Daniell, a British chemist and
meteorologist, and consisted of a copper pot filled with a copper sulfate solution, in
which was immersed an unglazed earthenware container filled with sulfuric acid and a
zinc electrode.

In the Daniell cell, copper and zinc electrodes are immersed in a solution of copper(ll)
sulfate and zinc sulfate respectively. At the anode, zinc is oxidized per the following half
reaction:

Zn(s) = Zn?+(aq)+2e-.

At the cathode, copper is reduced per the following reaction:
Cu?+(aq)+2e——Cul(s).

The total reaction being:

Zn(s) + Cu?+(aq)->Zn%+(aq)+Culs).

2. Salt bridge

A salt bridge, in electrochemistry, is a laboratory device used to connect the oxidation
and reduction half—cells of a galvanic cell (voltaic cell)

As electrons leave one half of a galvanic cell and flow to the other, a difference in
charge is established. If no salt bridge were used, this charge difference would prevent
further flow of electrons. A salt bridge allows the flow of ions to maintain a balance in
charge between the oxidation and reduction vessels while keeping the contents of each
separate. With the charge difference balanced, electrons can flow once again, and the
reduction and oxidation reactions can proceed. In general, keeping the two cells
separate is preferable from the point of view of eliminating variables from an experiment.
When no direct contact between electrolytes is allowed, there is no need to make
allowance for possible interactions between ionic species.
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Experiment

Water Drop Microscope

It is hard to see how the stars move at night with our naked eye. As we need a
telescope to make astronomical observations, we need a microscope to observe the
microscopic world, which was invented by Leeuwenhoek; a person who contributed greatly
in the development of biology by creating different microscopes. A garment cutter, who
got to encounter the book that had sketches of observations which Leewenhoek had
made, started to make simple microscopes by making a convex lens himself. With the
microscope, he observed many living organisms with many different samples such as rain,
pond water, blood. This activity is to observe the cell of an onion by using a water drop,
which will be used as an alternative of a convex lens.

3. Experiment goal

A. Can make an experimental instrument that allows observing the cell of an onion with a
water drop.

B. Can contrast the efficiency of a microscope made out of glass marble and a water
drop.
C. Can make a specimen of a microscope.

:Things needed for the

experiment

M Transparent tape (lcm) one small paper cup, one small plastic cup,
electronic iron, 2 rubber bands [diameter of 2Zcm, diameter of 5cm) slide glass,
cover glass, scissors, syringe and a needle skewer, onion, acetic acid , tweezers
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® Transform the paper cup like the picture below (this will fasten the water drop lens).
First, make a small hole in the middle of the paper cup with the electronic iron and make
the hole neat by using the skewer. Then, place the slide glass on the bottom of the paper cup
and mark the part that includes the width of the slide glass and cut it out so that the cup looks like
a tunnel. After that, carefully apply the transparent tape on the hole so that there won't be any
finger prints on it.
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@ Transform the plastic cup like the picture below (this will act as a stage of the
microscope). If the plastic cup does not have a support, there can be 2 holes driven in,
but if the cup does have a support like a paper cup, there should be a hole driven in on
the bottom side of the cup for light. It is best to use a cup that does not have a support.
Pot the bigger rubber band across and fasten the specimen by using the skewer.

2013—-7th Korea—Timor Leste Science Teacher seminar 125



|
G 1w el e

%

@ It is possible to observe when it is did below. OHP microscope can be separated and
be replaced by a paper microscope. This is the same as using the rotary valve to move
the object lens for magnification in a common microscope. Changing different holes gets

the same results.
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Things to think about

1. Let's take a video when trying different magnifications.

size of water drop Tmm,
distance 3mm

size of water drop 2mm,
distance 4mm

size of water drop 3mm,
distance é6mm

size of water drop Tmm

size of water drop 2mm

size of water drop 3mm
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2. What is the feature when the magnification of a microscope has gone up?
@ The visible cells becomes less.
A cell gets bigger.
© The image becomes darker.

O The distance between the object and the optical lens gets closer.

3. Difference between optical microscope and paper microscope

L R S B 1
ST ~ﬁ‘ﬁ£‘{"z& LbAH
BhAS %& | Cois us

=

[(dEc 0|84 HolZey F=]

eyepiece & object lens

water drop

coarse focus knob & tangent screw

paper cup

clip

rubber band

high
magnification

length of lens is long and working

distance is short

the water drop is small.

low
magnification

length of lens is short and working
distance is long

the water drop is big.

4. Focal distance(0.5 X refractive index X radius/ refractive index—1)
magnification = the distance of distinct(25cm)/Focal distance)

material refractive index radius focal distance magnification
glass marvel 1.5 Tmm 1.5mm 167
water 1.3 Tmm 2.18mm 114
water 1.3 1.5mm 3.25mm 77
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Experiment

The Floating Leaf Disk Assay for Investigating

Photosynthesis

Intfroduction:

Trying to find a good, quantitative procedure that students can use for exploring
photosynthesis is a challenge. The standard procedures such as counting oxygen bubbles
generated by an elodea stem tend to not be “student” proof or reliable. This is a
particular problem if your laboratory instruction emphasizes student—generated questions.
Over the years, I' ve found that the floating leaf disk assay technique to be
reliable and understandable to students. Once the students are familiar with the
technique they can readily design experiments to answer their own questions about
photosynthesis. | plan to add to this page as | have time to elaborate on the technique
and provide suggestions for modifications.

| Bu!:mrn al D: luﬂnlnn
AL
= ,i, =
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) = ==

Materials:

1. Sodium bicarbonate (Baking soda) Optional:

2. liquid Soap

3. Plastic syringe (10cc or larger) Buffer Solutions

4. Leaf material Colored Cellophane or filters
5. Hole punch Leaf material of different ages
6. Plastic cups Variegated leaf material

7. Timer Clear Nail polish

8. Light source
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Procedure:

1.

Prepare 300mL of bicarbonate solution for each ftrial.

@ The bicarbonate serves as an alternate dissolved source of carbon dioxide for
photosynthesis. Prepare a 0.2% solution. (This is not very much—it' s about 1/8 of a
teaspoon of baking soda in 300mL of water.) Too much bicarbonate will cause small
bubbles(CO,)toformonthesurfaceoftheleafwhichwillmakeitdifficulttosinkthele afdisk.

© Add 1 drop of dilute liquid soap to this solution. The soap wets the hydrophobic
surface of the leaf allowing the solution to be drawn into the leaf. I’ s difficult to
quantify this since liquid soaps vary in concentration. Avoid suds. If your solution
generates suds then dilute it with more bicarbonate solution.

. Cut 10 or more uniform leaf disks for each trial

@ Single hole punches work well for this but stout plastic straws will work as well

© Choice of the leaf material is perhaps the most critical aspect of this procedure. The
leaf surface should be smooth and not too thick. Avoid plants with hairy leaves. lvy,
fresh spinach, Wisconsin Fast Plant cotyledons— all work well. lvy seems to provide very
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consistent results. Any number of plants work. My classes have found that in the spring,
Pokeweed may be the best choice.
© Avoid major veins.

3. Infiltrate the leaf disks with sodium bicarbonate solution.
@ Remove the piston or plunger and place the leaf disks into the syringe barrel.
Replace the plunger being careful not to crush the leaf disks. Push on the plunger until

).

© Pull a small volume of sodium bicarbonate solution into the syringe. Tap the syringe
to suspend the leaf disks in the solution.

© Holding a finger over the syringe—opening, draw back on the plunger to create a
vacuum. Hold this vacuum for about 10 seconds. While holding the vacuum, swirl the
leaf disks to suspend them in the solution. Let off the vacuum. The bicarbonate solution
will infiltrate the air spaces in the leaf causing the disks to sink. You will probably have
to repeat this procedure several times in order to get the disks to sink. You may have
difficulty getting the disks to sink even after applying a vacuum three or four times.
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Generally, this is usually an indication that you need more soap in the bicarbonate
solution. Some leaf surfaces are more water repellent than others are. Adding a bit more
soap usually solves the problem.

4. Pour the disks and solution into a clear plastic cup. Add bicarbonate solution to a
depth of about 3 centimeters. Use the same depth for each trial. Shallower depths work
just as well.
@ This experimental setup includes a control. The leaf disks in the cup on the right were
infilirated with a water solution with a drop of soap—no bicarbonate.

Place under the light source and start the timer. At the end of each minute, record the
number of floating disks. Then swirl the disks to dislodge any that are stuck against the
sides of the cups. Continue until all of the disks are floating.

5. The control is on the left in each image. In the experimental treatment, on the right,
leaf disks are rising and floating on the surface.
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6. Sample results:

Time (minutes) Disk Floating Disks Boaling
1 0 i
2 0 12
3 0
4 0 g .
5 0 g g .
6 0 & *
7 1 .g E - « Disis floating
8 1 = & ;
9 1 =
10 1 e
11 4 R |
12 7 0 - 10 15
13 8 Time in minuies
14 10

@ The point at which 50% of the leaf disks are floating is the point of reference for
this procedure. By interpolating from the graph, the 50% floating point is about 11.5 minutes.
Using the 50% point provides a greater degree of reliability and repeatability for this procedure.

Teaching Tips and Strategies

1. Do you need buffer?

Sodium bicarbonate dissociates into carbonic acid when it dissolves in water. This is a
source of CO, necessary for photosynthesis but it also acid if ies the solution, which can
affect the rate of photosynthesis.

Ideally you want to provide a buffer to keep the pH from changing in the solution. To
maintain the sodium bicarbonate solution at a pH of 6.8, acitrate—phosphate buffer can
be used (see M.Sundberg's comprehensive resource manual on the Resources page at
www.plantingscience.org). However, if making the disks float, or not, is the main thing
you' 're interested in, just use water.

2. Cutting disks

The illustrations show a cork borer to cut disks. This makes it easy to cut uniformsized
disks and to let groups choose different disk sizes. But, there is nothing special about
cork borers. You could use hole punches, straws, or you could just cut out squares with
a straight edge and scissors.

3. What plant to use?

We' 've tried a wide variety of different plants——in fact, that’ 's the first thing my student
groups have to decide on. Young pea seedlings, left over from seed germination, have
been some of the fastest responding leaf disks we' 've tried. Dieffenbachia, dumbcane, is
a common houseplant that usually responds quickly. Some lab manuals suggest using
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Bryophyllum or Kalanchoe, also common houseplants, ivy, or spinach. Avoid using plants
leaves.

with  “"hairy

4. Infiltrating the disks

Removing air from the internal leaf spaces and replacing it with solution can be the most
frustrating (but also the most fun) part of this investigation. As mentioned above, avoid
using a plant with hairy leaves. These tend to trap air making it difficult to get the
leaves to sink, even if internal tissues become infilirated with solution. Be sure to add a
drop or two of dilute detergent to the solution in the syringe to help reduce surface
tension. After pulling a vacuum for a few seconds, and then releasing it, tap the syringe
barrel a few times to jar surface bubbles from the leaf disks. You also may have to tap
the barrel while the vacuum is drawn to get disks to sink. If possible, have two syringes
per group so students can be evacuating both the bicarbonate

treatment disks and water control disks at the same time.

5. Floating the disks

We usually do the experiment in Petri dishes, but have used finger bowls, test tubes, and
baby food jars. The main thing is that there is a sufficient volume that students can easily
tell if disks are floating or not.
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Experiment

Making Hydrogen Bomb

Atomic bomb builded with heavy hydrogen (deuterium) is called "Hydrogen—bomb."
However, it will be builded with only mass number 1 hydrogen, it is not related to atomic
bomb. It is a bomb which uses explosion force from mixture status of hydrogen and
oxygen, we are going to build a bomb with a safety kit. Watch out for its explosion sound.

What do we need?

Paper shot cup, Wood glue, Aluminium tape, Pick, Scissors, Pasteur pipet, Hydrogen maker,
(2 Plastic bottles with lids, PVC tube, Glass tube, Alcohol lamp, Rubber tube, Glue gun,
Knife, Clamp, stand)

How do we do it?

1. Making a Hydrogen maker

1) Make a hole big enough to put PVC tube on the middle part of plastic bottle lid.
Heat a glass tube similar size to PVC tube, and make a hole with it.

2) Put PVC tube in the lid.
Two lids touch its top.
Length of the PVC should be long on one side enough to touch the bottom of the
bottle and another one short close to the lid.

3) Cut the bottom side of upper plastic bottle.
Make another hole on the bottom bottle big enough to put PVC tube.

4) Using glue gun to finish it — to prevent gas to stay in the bottle.

5) Put a valve on PVC tube on the bottle and on the other side as well.

6) Prepare a thick PVC tube to put metals in.
Put a "C" shape plastic on the bottom of a thick PVC and put zinc here.
Make few holes on the thick PVC.

Make sure the thick PVC is little bit shorter than a plastic bottle. (so we can put ?g of
zinc in here)

2. How to use hydrogen maker.

1) Put a thick PVC with zinc in the bottle plastic bottle.
2) Close the bottle with glued lid.
3) Put another bottle on the top.
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4) Connect this device to a stand.

5) Close the valve of the device and fill 3M—HC1 to the top.
There is a possibility that the liquid could go down to bottom bottle due to pressure
difference, however if the action doesn't stop it means that there is a gap, so try with
water first.

6) Open a valve to let HC1 down and interact with zinc to create hydrogen.

7) Close a valve when there is enough hydrogen with pressure change the liquid will
move up to upper bottle.

8) There will be no more hydrogen creating after the HC1 move to the upper bottle.

9) Open another valve then hydrogen gas will come out from rubber tube and HCI1
liquid back down to bottom bottle.
HC1 will again react with zinc and create hydrogen gas.
If you control the valve you can also control the gas as well.

3. Making Hydrogen bomb

1) Cut top thick part of a paper shot cup (2 cups).

2) Put a paper cup into another cup and glue them together. (cut part touches
together)

3) Put an aluminium tape on a bottom part of a paper cup.

4) Make a hole on aluminium taped side and 2 holes on the other side.

5) Close the taped side with finger and put hydrogen gas into the cup through the

other side.

Fill as much gas as possible into the cup.(make sure finger covered side heads up)
6) When its filled with gas

Set the cup on the ground and let go of your finger.

Put a fire near to the hole.

Then you will see and hear the ignition.
7) Count how long does it take to the explosion

and think why it took awhile to explode

and also think what else can we do to control the explosion time.

4. Let’ s think

1. Let’ s think about why the paper cup with hydrogen does not explode immediately but
after few seconds.

2. Let’ s think about other ways to control exploding time.
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* Bonus experiment 1

1) Put a pasteur pipet in to rubber tube in hydrogen maker.

Fasten the maker to stand pointing the pasteur pipet up.

2) Open the valve from the maker.

Light hydrogen which comes out from pasteur pipiet.

— Becareful when lighting up hydrogen.

Check whether hydrogen is coming out from the tube before putting fire.
Also control the valve so that the flame is not too big.

3) Put the pipet (lighten up) in to thick glass tube. (F20mm X 50cm)
4) You can observe that there is sound from the glass tube.

Why does this happen?

— Burning hydrogen in the glass tube will heat air and create updraft.
Then inside air and hydrogen will be mixed and when it happens it will create small
explosion.

The explosion sound will resonate in the tube and create sound.

* Bonus experiment 2

1) Put the part where hydrogen gas comes out into soap water.
2) Let’ s make bubbles.
3) Put the bubbles on the table.
Light the bubbles.
— Make sure to remove the tube from hydrogen maker first.
Try to light the bubbles that float in the air.
4) Make smaller bubbles on your palm and light them.
— To make smaller bubbles use thinner tube.
Your best choice is bubble generator from an aquarium.
5) Make bigger bubble on a desk and light it up a minute later.
— How does the shape of it changes?
What kind of difference is there between immediate lighting and 1 minute late one.
— Hydrogen from the bubble will defuse, so it will NOT ignite.

* Bonus experiment 3

1) Ignite a balloon (filed with only hydrogen) with ignition system made with
piezoelectricity.
— First check if the ignition system makes spark before connecting it to the balloon.
Make sure electric wire from the ignition system is safe.
Connect the balloon with ignition system and remove air from it.
— Why does hydrogen not react with ignition system?
2) Ignite the same balloon one more time but this time with 60ml of air.
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— What happens to the balloon?
Try the process once more after putting more air into the balloon.
— At this point, there are only 12mL of oxygen, so it does not fully react with hydrogen.
Thus, after 60 more ml of air will create another reaction.
3) Put 60ml of hydrogen and 30ml of oxygen and ignite it.
— 60ml and 30ml of hydrogen and oxygen will create good reaction.
However, if you want bigger reaction (explosion), you can double everything.
Anything exceeding this amount will be too dangerous.
(use syringe to put oxygen into the balloon)
What is different from Q2?

* Bonus experiment 4

1) Ignite two balloon with a candle.
One balloon filled with 2:1 ratio of hydrogen and oxygen.
Another balloon filled with only hydrogen.
— Set a candle on a table and use a long stick to bring the balloon to the fire.
However, do not make balloon size too big.
Outdoor experiment is recommended.

* Bonus experiment 5 — hands on explosion

1) Prepare clear PVC tubes.
2) Fill the tubes with 2:1 mixed gas (hydrogen and oxygen).
When there is enough gas in it, fold one side and close it with pinchcock.
— Create hydrogen and oxygen individually before mixing it.
You do not have to mix them with exact ratio.
(you can use vinyl gas cylinder to be exact if necessary)
3) Connect ignition system on the PVC tube and put tapes around it to prevent losening.
4) Let the audience hold the PVC tube.
Make sure it does not bend while doing this.
When the PVC is in “Roll” , spread it out before experiment.
Be aware of bent spots, because the spot could explode when ignited.
5) When it is set on audiences’ palm, observe the ignition.
Make sure the audiences do not grasp the tube. (softly set in on their palm)
6) With a count down, press the switch.
How long does it take to burn mixed gas in 90m tube?
— Expected answer is usually 1 to 10 seconds.
However, after experiment you can observe, you need less than 0.1 second to burn
90m tube.
It is equivalent to 3240km/h, which is faster than mach 2.
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Experiment

Marching for Shells

Marching for Shells

What is composing seashells or eggshells? These can be very good science materials.
By chemical reaction, let's find out about its characteristic.

What do we need?

Seashells and eggshells, Torch, Ceramic net, Stand, Ring clamp, Test tube, Spuit,
Thermometer, Pincette, Mortar, Electronic balance, Weighting paper, Filter paper, Funnel,
Spatula, Phenolphthalein(pp), Water, Hydrochloric Acid(HCI), Straw, Erlenmeyer flask,
Rubber plug, Glass tube, Rubber tube, Rubber gloves, Cotton glove, Protective goggle

How do we do it?

O Banquet of shells
® Prepare seashells and eggshells
@ Drop "PP" on the shells and look for the change.
® Now, drop hydrochloric acid (HCI) and see what changed.
What is the gas from this reaction?
@ Drop PP after heat the shells with torch.
What changed?

O Change of the shells

® Prepare same types of the shells.
@ Weight those shells. (Weight: 9
® Put either shell on a ceramic net.
Put the plate on a ring clamp.
Slowly heat it with gas torch.
What is main reason for the smell from this action.
@ Slowly raise the temperature. —Both shells will first burn black then turn into shining
white, so heat them until it turn white.
® Stop heating when it's fully heated and cool it down.
® Weight it again when the shells are fully cooled down.
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(after Weight 9)
@ Drop PP on small heated piece of the shell.
Crush left over shells into very small pieces. — it doesn't have to be extremely small.

©® Put crushed pieces into test tube.
Check its temperature.
Put 5ml of water into test tube with thermometer in it.
Check for its temp change.
What happens?
@ When temp does not change anymore, add 20ml of water in the test tube and shake
well.
Filter it through filter paper.
@ Drop PP on wet part of the filter paper.
Is there any color change?
What does it mean?
@ Put filtered water into test tube and blow breath into it with a straw.
What happens?
Make CO2 gas.
Put CO2 gas into the test tube.
What happens?
@® Slowly heat the test tube with gas torch when there is a change.
What happens?

Now | know it!

Main component of seashells and eggshells is CaCO;. Thus when it is heated, it
decompose to CaO and CO,

CaCO; = CaOg) + COz T
When water is added to CaO, Ca(OH), is created
CaO) + H20(;) = Cal(OH)zqg)
This reaction has very high heat of reaction. (upto 105°C)
Saturated solution of Ca(OH), is called lime water.
(Ca(OH), does not easily solute into water. So to make lime water, mix and shake water
and Ca(OH), well and only use floating liquid of it.

When exhale (full of CO,) is added to liguid Ca(OH)2, calcium carbonate, not water
soluble, is created and thicken water color.
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Ca(OH)z@q) + COzg = CaCOsid + H0()

When exhale is keep added to it, water color will turn clear. It is because calcium
hydrogen carbonate is created during this reaction.

CaCOsd + HyO(;) + COyg = CaA®* (aq+ 2HCOs (ag)

It is very difficult to come to result of this reaction only using your breath. Thus, use CO,
created from dry ice.

As reverse reaction, when calcium hydrogen carbonate is heated, it creates calcium
carbonate and thicken water color.

To see this reaction, it must come nearly up to boiling degree.

Calcium carbonate created from this action will stick on to test tube, and it is difficult to
clean off. To clean this residue, use diluted HCI or diluted Acetic acid.

CaCO;id + 2HClgq) = CaCl, + HyO(;) + COygy T

When calcium hydrogen carbonate liquid is heated, calcium ion is turned to calcium
carbonate, not water—soluble, and is removed from the liquid. The liquid is now turned to
soft water from hard water. This is called temporary hard water. When calcium hydrogen
carbonate liquid is used in a boiler, calcium carbonate would pile up on its wall or tube.
Piles of calcium carbonate will lower heat conductivity and also become a factor of
boiler explosion.
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Experiment

Anatomy of Anchovy

1) Materials

A few anchovy, Anatomy based, A tweezers

2] Methods |

® STEP 1 : Observation of external form of the dried anchovy

1. Record the name of the external form of the dried anchovy.

2. Observe the appearance of anchovy. Measure the length and width of the
body.

3. Devide the body of anchovy into two part.
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® STEP 2 : Dividing on anchovy

Head and Torso

Cut the head

e

1. A heart is the first visible part when a head and torso is a devided

2. Starting the experiment after cutting the head and the torso

® Step 3 : Observation of a heart of anchovy

confirmation of
external heart

Take out heart parts

Separate of heart

1. Confirmation of external heart —

can be confirmed

A unique triangular shape of the structure

2. Take out heart parts - Carefully separate the heart from the body, the heart

and take out.

3. Separate of heart - cut and observate the heart after external heart structure

ama
Wondering

1. Can you research to the feature of fish heart ?

2. What is organ attached to around a heart?

(A lung attached to a heart in a case of mammalian(pork)
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® STEP 4 : Observation of stomach and Pyloric caeca

Take out digestive tract Observation of stomach 1) Observation of stomach 2)

Esophagus

Stomach /

1. Pyloric caeca - pyloric caeca secrete enzymes for digestion and absorb
nutrients. If you cut center After demount pyloric caeca carefully, you will find a

esophagus and stomach like a “V’ shape.

2. Stfomach - stomach connects to esophagus and sticks out like a lump on the

top.

® Step 5 : Observation of small and large intestine, gonad

Gonad is locate on the end of instine, demount the
instine carefully. Observe air bladder like a dried
membrane. Some air bladder is attached to the
bottom of the spinal column.

(Gonad of anchovy) (Small and large intestine of anchovy)
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® Step 6 : Observation of Air bladder and spinal column

1. Air bladder : an air—filled sac near the spinal column in many fishes that

\

helps maintain buoyancy

"

R Air bladder (flesh anchovy)

(Air bladder of flesh anchovy) (The spinal column of anchovy)

2. Reference data

1) Something to observe from the head : Ear stone, Brain, Eye lens
conducts a vertical incision as shown in the figure. If Too weak or strong incision,
yvyou have difficult to find the things to observe in the head. so you should be

careful.

Incision direction

2) Something to observe from the torso : heart, stomach, air bladder, Pyloric

caeca, gonad, intestine
Using a tweezers or hands, dissect to an anchovy outside from the inside carefully.
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Heart
Pyloric caeea™
Pyloric
caeca
Esophagus
Stomach ° .
39
Stomach
Stomach
Air o
bladder / ' \
Air bladder

Gonad
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® Step 7 : Specimens Creating

Using a double side tape, you paste the separated internal organs of anchovy on
the figure

/ [Internal structure of anchovy] \

1. Eye 2. Brain 3. Ear stone 4. Air bladder }

% = mg 5. Spinal column 6. Gonad 7.Intestine 8. Pyloric caeca
\ ol TAIN . 9 Stomach 10. Heart /
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Experiment

Periodic Table Game

Infroduction

A periodic table of the chemical elements, which Russian chemist Dmitri
Mendeleev developed, has regularity and rule as shown in a card game. The
unexpectedly simple mechanism underlies mother nature which seems delicate or
complicated.

Let's play new card game A and B to find periodicity and regularity. And let's
try a new approach to periodicity through the card game to show the properties
of various chemical elements.

I
< Activity 1 > Card Playing A
[ D

What you need...

24 colorful cards

How to do...

1. Spread out 23 colorful cards. (Hide one card that is no matter what it is)
2. Identify the rules in cards. — figures, numbers, shape

3. Arrange the cards following the rules.
4. Suppose detail of the hidden card.
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What you think of...

1. Present the contents that you find. (Group presentation)

2. Draw everything that you suppose.

]

[
< Activity 2 > Card Playing B
I

What you need...
18 cards

How to do...

1. Spread out 17 cards. (Hide one card that is no

it is)

2. ldentify the rules in cards. — shape, finger s

arm’ s number, hair s number, body

size

3. Arrange the cards following the rules.

4. Suppose detail of the hidden card.
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What you think of...

1. Present the contents that you find. (Group presentation)

2. Draw everything that you suppose.

L D
< Activity 3 > Playing with atoms
[ D

Before experiment...

1. Matter is composed of atoms.
2. An atom is composed of an incredibly dense core (called a nucleus) of

protons and neutrons, surrounded by a diffuse cloud of electrons.
3. Electrons are occupied from first shell(K shell) because the closer to the

nucleus, the smaller the energy level. (K, L, M, N...)

oA

Fk(H) EF(C) E2(N) Ha{0)
e = 1 HRieIE = 6 fapE =7 HxE =8

4. In an atom, the number of electrons equals the number of protons, but kind of

opposite charge.
5. The atomic number is the number of protons found in the nucleus of an atom.

2013—-7th Korea—Timor Leste Science Teacher seminar 150



P
g5 3o o s v

6. Mass number is the sum of proton number and neutron number.

. Isotopes are atoms which share the same name and chemical properties, but
have different masses. That is isotopes of an element share the same number
of protons but have different numbers of neutrons

. The periodic table shows chemical elements by atomic number.

mass number(proton+neutron) . | 4

He

atomic number(proton number) . | o

. Practice

Li

11

24
Mg
12

39
19

Atomic
Number

Proton
Number

Electron
Number

Neutron
Number

Mass
Number
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This experiment is...

a card game that 2~4 people can play together. The object is to get points
which are awarded for different combination of making particle. Playing of the
card is based on the letter's order of the cards in their individual suits. The player
get 1 point if it is made a neutral atom or stable atomic nucleus and get 3 points
if it is made a normal atom. Gameplay is over when one player attains 20 points
or playing for 30 minutes. You can realize the periodic law and atom naturally
during playing the game.

What you need...

1. EVA board — background board : 33X33X0.5cm 1,
K, L, M, N board : 33X33X0.25cm 4

2. tack (yellow—20, red—20, blue—20)

3. cards (48)

How to do...

Take eight red, blue, yellow tacks each.

Shuffle the cards and take five cards each among them.

Turn the rest of cards over and lay them on the side of game boards.

When it'" s your turn, take one card on the board, and take out one out of
your cards.

5. Take tacks from the board or take them out from yours as written in the card
which is taken out.

o Dd -

6. If there are no tacks to take out, choose one of the two
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@ You can exchange all of the five cards into new ones.
(But, you will lose an opportunity to have a game)
@ Take maximum of 5 tacks from the bank of a tack regardless of its color.
(But, you will lose an opportunity to have a game)
7. How to gain a point

@M when the total of proton number and neutron number is equal to the mass number of the
relevant atom = gain 1 point

@ when proton number is equal to electron number = gain 1 point

® when @ and @ are satisfied at the same time = gain 3 points

What you think of...

1. What's the atom that is composed to 3 protons, 3 neutrons and 3 electrons as
the above picture? Let's write the element and element symbol by finding at
the periodic table. What's the atomic nhumber and mass number?

2. How an electrical charge become if an electron take out from L shell? Is it a
cation or anion?

Memo
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Experiment

Force which a current get in magnetic fields

1. Research Outline

People of old times regarded magnetic phenomena and electric phenomena are distinct
things, so they studied and researched each subject separately.

They knew that needles of the compasses near the magnet move due to the magnetic
force, but they did not know that needles also move around the live wire.

It was Oersted, the physicist in Denmark, who discovered this fact first. He found out that
the currents make the compass needles —in other words, magnetic field— move and he
could learn that it is because of the produced magnetic field around the live wire.
Therefore, it can be considered that the force of a magnet and a current affect each
other. Live wire gets force from other magnetic field such as magnetic field produced by
magnet. Like this, the force which a live wire get in the magnetic field is called
electromagnetic force.

The British scientist Michael Faraday(1791-1867) took a step and discovered that a
current flows if a magnet is moved in 1831. This phenomenon is called electromagnetic
induction. The former became a base for inventing motor and the latter became a base
for inventing the generator.

The reason why electromagnetic induction is important doesn't stay at the truth that it
enabled the generator to be invented. This showed that electricity and magnetism are
essentially connected, and played a huge role in bringing distinctive and important
physical notion named electromagnetic field out to the world.

2. Research Subject

1) How can a magnetic field around a magnet be described?

2) Is there a magnetic field near a live wire?

3) What are the differences and common features between a magnetic field
produced by a magnet and that produced by a current?

4) Is there force between magnet and live wire?

5) How can a direction of an electromagnetic field be described?

6) What affects a direction and intensity of an electromagnetic field?

7) How is an electromagnetic field used in our lives?

3. Caution

— ND magnet is so strong that it is dangerous to be near other magnets or
iron objects.
— Compass can lose its magnetism if a magnet is near it.
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Experiment activity 1: a magnetic field near a magnet

1. Experiment activity

1) As the picture below, put a bar magnet on the paper and draw an arrow which points

the direction that compass indicates. Then change the location of the compass and
repeat it.

“,
~ oo
-

2) Using other color of pen, connect all the arrows. From now on, call this line 'lines of
magnetic force.'

3) Put a circle ND magnet vertically on the desk, and observe its movement while moving
it back and forth.

With compass, check the magnet's array direction and bearings. Find north polar and
south polar. Then mark them with a pen.

2013—-7th Korea—Timor Leste Science Teacher seminar 155



P
- - “Jsh i oot ¥

2. Result & Debate

1) Which direction does the compass around the magnet indicates?
— Around the north pole :
Direction which North pole is heading oufside
— Around the south pole :
Direction which North pole is heading South polar
— Around the middle of the bar :
North pole heads south polar side by side with the bar magnef.

2) Observing the entire shape of lines of magnetic force
— Generally, how do they look like?

— Can lines of magnetic force intersect with each other? /t cannot.
— How intense will the magnetic field in the place where lines of magnetic force are
dense be?
The more the lines are dense, the sfronger the magneftic field is.

3) In experiment activity 3), where does the circle magnet roll? And what can be inferred
from this?
Magnet stands fo north pole and south pole of the earth just as the compass.

Therefore, north pole of the magnet heads fo that of the earfth.
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' Experiment activity 2: magnetic field around the currents (

<What to prepare>
a compass, 3m enamel line, a large nail(7~1cm), paper, battery, switch, lighter, knife, wire

with clamps, clips, sandpaper

1. Experiment activity

1) Prepare a compass and enamel line(about 2m long).

2) Leave the end of the enamel line about 5cm, and coil across the compass vertically
with line.

3) After coiling it, as the first, save the end of the enamel line about 5cm.

4) Fasten the enamel line with tape.

5) Peel the enamel of coating the end of the line. With lighter, burn the enamel and
scratch with the back of the knife.

6) Check the recent point of the compass.

\ | ‘ |
7) Connect the both poles of the battery to the end of the line. Then, observe

the movement of the compass.
2

< Draw a magnetic needle
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8) Switch the poles of the battery and connect them to the end of the line.
Then, observe the movement of the compass.

-_—
\I
v
2. Result & Debate

1) As the result of the preceding experiment, can it be said that live wire has feature of
the magnet?
Yes.

it

< Draw a magnetic needle

2) What relationship are there between the current's flow and direction of the
needle?
The direction of the current decides the direction of the needle.

Experiment activity 3: Make a electro—magnet

1. Experiment activity

1) Wrap the nail with a sheet of paper. Why should we wrap it?
To prevent the enamel line and big nail from fouching one another directly—If they
reach each other directly, the enamel line can be burnt due fo an induced current.
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2) Leave the end of the enamel line about 3~5cm. Then coil the big nail with the line
starting from one end of the nail.

3) Coil it again starting from the other end of the nail.

4) If you finished coiling enamel wire, get rid of enamel wire which is located at top and
bottom. You can use tape if enamel wire cannot be fixed.

) 41 04 00 ettt o i

%

/|

5) Connect switch and battery with a tongs wire.

6) Pave all the clips at the floor, touch the electromagnet which you made before. What
happens? A clip sticks fo _an iron nail,

7) Observe what happens as you open and close the switch. Can you say there is force
between the clip and the electromagnet?

You can see the clip sticking fo the magnel! and coming off from il. The electronic
force effects between the clip and the electromagnel.

8) Put a compass to the electromagnet and let's see which part is N and which part is S.
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Can you say there is a force between the compass and the electromagnet?

Electric  force effects because a magnetic
needle is dragged to the magnet or pushes

away It.

9) Now, change the direction of the connected battery and repeat this experiment. What
was changed? Can you say the direction of electric current is related to the direction

of the magnetic field?
If the direction of elecfiric current is changed, the direction of magneftic field is also

changed.

10) Like this picture, put an electromagnet on the paper and close the switch. The, draw
the direction which the magnetic needle of the compass indicates.
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2. Result & Debate

1) What can be learned from this experiment?
The magnelic field was formed near the iron nail which electric current flows ar.

2) What is the common thing and different thing between the electromagnet and the
magnet?

They push away with the same poles and they pull each other with the different poles.

3) What do you need to make a strong electromagnet?
Much elecftric current is needed. You need to wind up the coil.

4) What is needed to be controlled to change the N pole and S pole of electromagnet?
Change the pole of the battery.

5) You can say that magnetic field is formed near the leading wire which electronic
current is flowing in. How do the electric current and the magnetic field is related?
® The direction of the electric current and the magnetic field: The direction of
magnelic field is changed depending on the direction of electric current.
@ The power of electric current and magnetic field: The power of magnetic field is
changed depending on the power of elecftric current.

Experiment activity 4 :
The power that effects between the magnet and the electric current.

<What to prepare>

Aluminium foil, switch, battery, tongs wire, lead wire, transparent tape
magnet(width:25mm, thickness: 3mm ), sharp lead, a knife or scissors.

, ND
1. Experiment activity
1) Cut out the foild with the scissors.

iy, st — —

e ——
< width:0.3cm, length: about 20cm

2) Stick the transparent tape about 2cm before the bottom of aluminium foil.
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3) Stick the opposite counterpart as well, stick fo the ground about 2cm before the
bottom. Shorten the interval of these two aluminium foils so that it can float in the air.

4) Put the ND magnet under the foil.

S
/“' ST
7 ey
S
7 -

=N

e O

A S
Ty

5) Put +and —pole of the battery slightly to the bottom of foil. You should watch your
finger not to get hurt because a strong magnet can stick to tongs wire. Also, you
should be careful with the foil because it can be torn. What happens to the foil?
Observe the direction which foil moves and mark it. Foil at both ends of the battery +,
— to bring the pole whispered gently.

(+)

The foil moves to B direction.

A
(-) B S T "l T W A P
% f-

B

The upper part of margnet is S pole.

6) Change battery's +, — pole and put it to the foil. What happens?

A
B
(+. L - o A =)

= ‘ The forl moves to A direction.

B

The upper side of the magnet is S pole.

7) Now, turn the magnet of experiment 6) and put the battery. What happens?
The foil moves fo B direction.
Change the electrode. What happens?
The foil moves fo B direction.

8) Now, fix the foil standing next to the foil and put the battery to it. If the magnet
cannot be stood easily, you can stick it to clip. What happens? What happens if you
change the electrode?
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(- (+)

The foil moves to the lower side.

The front side of the magnet is S pole.

9) What happens if you change the pole of magnet and make it stand?
The foil moves fo the upper side.

2. Result & Debate

1) Can you say the leading wire flowing current receives tension in magnetic field?
Explain the why.
As the near leading wire flowing current arises magnetic field, effect its power.

2) The direction of the current, the direction of the magnetic field, the direction of the
force acting to draw any relationship exists Explain.

i
i
lo
0
i

[Experiment activity 5 : Electric motor 1 ]

<What to prepare> AA battery, ND magnet, electric wire, nail, Figure Sticker

1. Experiment activity

1) Attach the sticker in the middle of nail. Think about the reason of attaching sticker.

2) The top of nail attaches in the middle of magnet.
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3) Turn the battery endways, stick the above 2) in below electrode.

4) Stick the wire in the top of battery, the rest of wire bring to the side of magnet slightly
as light picture.

5) Do nail and magnet spin? Observe that rotate in which direction, draw by arrows the
direction of rotating in below picture.

6) Experiment by changing the opposite poles in magnet in same way above, watch the

direction of rotating the nail and magnet. Does the direction of rotating change in
compared above 5)

7) In 6) let the battery drop, experiment changing the direction of magnet top and
bottom. Does change the direction of rotating?
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2. Result & Debate
1) Why do the nail and magnet spin around when they are attached to the battery?

2) How can we change the direction that the nail spins?

3) Draw the directions into the arrows below.
F = Spinning direction of the nail(=The direction of electromagnetic force)
| = The direction of the electricity
B = The direction of the magnetic field

@ N pole is placed above. @ S pole is placed above.

@ N pole is placed above. @ S pole is placed above.

4) What are the relationships among Spinning direction of the nail, direction of the
electricity, and direction of the magnetic field?
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<What to prepare>
AA battery, ND magnet, enamel string(thinkness 1Tmm, length 20cm)

1. Experiment activity
1) Remove the enamel from the ends of the string.(0.5cm, 2cm for each side)

3) Fold one end of the string(where 0.5cm of enamel was removed from) perpendicularly
toward the center. Fold the other end(where 2cm of enamel was removed from) a
little toward the center.

Fold perpendicularly Fold a little

4) Fold the perpendicular end of the string for 1~2mm downward(lt should be folded
accurately because it will be the axis of spinning.)

< From the side < From the top

2013—-7th Korea—Timor Leste Science Teacher seminar 166



| .
&5 e v e
5) Attach the magnet on the one side of battery

6) Place the coiled enamel string next to the battery and adjust the length so that the

folded axis can be placed on the + side of the battery and the other end can touch
the magnet at the same time.

7) Place the enamel string around the battery like the picture below and observe what
happens.

How do the enamel string move?

What is different when the magnet is attached on the other side?

What is different when the battery is turned upside—down?

2. Result & Debate

1) Explain why the enamel string spins.

2) How can we change the direction that the string spins?

3) Draw the directions info the arrows below.

F = The direction of the electromagnetic force

| = The direction of the electricity
B = The direction of the magnetic field
Spinning direction of the enamel string

puntie,
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lExgerimenW : Electric Motor 3 I

<What to prepare>

Big binder clip, enamel string(thickness 0.3mm, length 60cm), clear tape, ND
magnet(diameter 1.5cm, height 0.5cm), 9V battery, battery snap with wire clamps

1. Experiment activity

1) Coil the enamel string around a cylinder(lighter, battery, etc.), and fasten it tight as
the second picture(two ends have to be 5cm long.)

2) Remove one handle out of a clip and attach the clear tape entirely on the clean
side(where a handle was removed) of a clip.

3) Cover two ends of a handle with the clear tape and put the handle back to the clip.
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The two ends of a handle should not touch the body of the clip.

4) Place the snap with wire clamps on the 9V battery.
5) Hold the battery with the clip.

6) Attach the ND magnet to the middle of the clip.
7) Hold each handle of the clip with wire clamps.

8) Place the two ends of the enamel string on the handles of the clip. What happens?

¥ You can make 'battery snap with wire clamps' by yourself with a 9V—snap and two wire
clamps. If you have none of these, you can replace it with two enamel strings(about
10cm long). Remove the enamel from the two ends of the string and attach them to +, —

side of the battery. Then, connect them to each handile.
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2. Result & Debate
1) Explain the reason why the coiled enamel string spins.

2) How can we change the direction that the string spins?

3) The magnet is placed and the electricity flows through. Draw the directions of spinning

enamel strings into the arrows on the each picture below.

The direction of the electromagnetic force

The direction of the electricity
= The direction of the magnetic field

+ —
—— e
O— O—
+ —
O— O

4) Why do we have to coil clear tape around the body and grip of the paper clip?

o — ™=
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