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1-7 HIFRE

1-7—-1 &&ELBMW

1Rk ITO Norihito

BA

55 1 R E ORFFEBAFEIC & D YHIRHE D O > 7 Y 3 — S D5E e Rz, BERIEFEDOT Y Ty b, &
HbHEEL - FEITORNDMH ETH D, ARHIBEMBFRIHZAE L, SOGGREN 2N d T & LFKRHS, 4
% ETRERARRLHCDOF 2 ENHNTH %, REANTEMZE L1, JEGEEZ VT D R 7y MR

ZBE, JEEOIMECeHKETS TeZHEE L

1—7—2 BEHESIUREHE

KRIERSER B 3R o R 3FEBEM1MEESITR) 364
RrERR AR SR % 2HEER 1SS ZTR) 414
B EE PR (NEE) FEEA(EH) (WEEFFR - ¥65H)

AO—% - E—YN\—X (QREXR—XH%KRAEH)

WPEAE L BIC, HEETHET 2T LZHBNIC, TNETNORERMICADE THRLZIT o 7,

TETIE 2 FORERE 2R,
1-7-3 RREEEER
Ty A RREROFMEIZV—T Yy V2T o Tz,

Unit Science Presentation skills

topic

1-7—4 HREFE

WHNIIARIT IT A -1 Raintfomest - dizscribing o graph
KB ] ZRFETED
. N ) presenting a graph
CENWT UL T
HfErbh, X7 T— 2 Eobotics - Presenting a mathematic
YR BT T — Y formula
BETORKEERZE Civing clear instructions
. oy using robet related verbs:
UT, ®OEBELhEx (mowe your anmn forwand
RERBHRERD S B unhil youur hand reaches the
cup)
2, HEOKDDICIE 3 Own Physical message
FENRZIF SN, e - Slory message
HRERUE 7 & DER . ¥Wisual message
RIS Al &2 & 0,
H & 220 B 7 3 1A 4 I:';Luplttpr : Eﬁ:ﬂ:ruwt.:m‘] r.;‘rifp
Rk science structions in coding
I 755 F2s T RE— langaage
S ABAE O Gimpierini
&y, AREHELFT 4 Micto - Comparing ftems
N lastics
% L 72 8 5 EM 1, e Creating simple and clear
AL I O BRI ER -
LUTHIET 5. K4 - Pressning vinmis
I

ZRAEL, HEEMA .
MZFHFES %,

- Review strochane and
wisuals

45

Key points / learning goals

IEE; Introduee, explain, emphasize

As you cansee _ has the highest value |/
decreasing, increasing, higher than, lower than

3 steps for presenting visuals / formula‘s: 1.
Inteoduce, 2. Emphasize 3. Explain.

- Always make sure you add a sebject and obyject
in your englich sentences. Otherwize it is not clear
what you mean. This is not enly Important for
giving instructions, but also for your

presentation. Don't asstme they just know what
you meanl

Set your feet, set your hands, eye contact, voice
velume; use gestures to support vour story
Introduction - Body - Condusion

Introduce, Explain, Emphasice
1 image, 4 bullet points, & words, letter cize 24-36

move forward [x steps], turn [degrees], repeat [x
times]

IE you pass [an obstacle] you get ane poink, if you
touch [the ground] you loose all points.

Uise gestures when comparing items
Draw a large vizual, don’t use a lot of text

Ulse simple language (As you can see hera
Thisis .- use geshures and keep eve contact.

Eg Introduction: First, I will talk about ...,
Presenting results: As you can e here. .
Conclusion: Today [ talked about... lease
remember that ...

Introduction: greefing, opening question, what,
why, overview

Body: 1 (Background), 2 (Research methadelagy),
3 {Besulls), 4 (Pubure nescarch)

Conclusion: Summary of key points

Visuals: Clear, 1 image, English axis labels, Max 4
bullet points, max & wonds per line
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SAEET 6 FEBIOPMIC A>7c TLEGCOBIRy b (WROV v/ SVEEM) &, 7 AICHIEIK K2 T6 6 DT R Y
FSL, YYIOHEBETH 2 EEREMGZRIc Ulc, MREARED 7SS EHEER, 401L&0 2809 Al
R TCHEENS TWROJapan201 5RBERE] AN LIz, UL, FEREICHEE 2458k T MERRE) 1%
LIS TEEDEOES ZIEIELNE Lz,

7./25 (£) WRO 2015 E:BHX RS FRERAF 2,4,5,11,13,16 23 1u

8723 (A WIITIORY bRE )1 EEE#@JII?’(Z"/ZW?jﬁ
=)

9,720 (B) WRO japan2015 iREsAS %ﬁlﬁ—“/iﬂ: BRI L

X1 WRO 2015 RESAR K2 #EIIT30KRy KRS
RS2 T 1 7 EBRE
ER2 7L 2 A, FrElfRERCHEOEIBRZ 7V ASRATLEY FELTHRELTWVS, REICEET,
W), x520D, FEEETLEVEENE O ar—2a VEEIEES TEZEMNE LTS, JURELIKEE Rk
TEHd %,

RUSR & ERE

LdoARy MCELTE, BRI F2ZHETEEZEORMPBIRZEBIEL, ThICT>77ad I LRRZEES
TETREIKREL TS, Fiz, LBENSBEANDT RS ZUFIBOIEH L LTRVISA T LIx> T3,
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B785H EEANAOLTHES
{RiEEEA  ITO Norihito

1 e

A—IR=YT A LY ANA A7 — )VERIGERE R AR BIRAM OB RZ HIE L TV 5. AROWIZEHFE
MEIFZNUCER DY, ERNAEREEY =X —DOBRZHET T 5, EEMEIIISHRRAE - RIFERSE - B
FUICBWTE LI ERERDDH BN, BHEMRICE N THEHEEL & FHFHEDOEHAETIE 2175 C L L L FH
BEATWS, A==V ATV AFEICEWTE, SKOMANZREL, Fab2B8E 0T T LER
SN, TNUCHRE I FHMIEDNFFE SN TV S, TNHRIITRAEZTTS ETREAELRTH S, LM LEDD,
AP EAZ LU,

AECTRMBED A== A T AARERE L, BERMEOHAEZTT> T05, BHEREDEECSZ S
ERNIR, TS DPICROPEZ WINISFHRIICTT S NEDNZHITHR L TE e, TOMER, —EDERZ
L5008, MMUISENT B LD TRIEWVALZECTWS, TIT, B 20 SSHIEE 2, R
HED—DTHZEENAT LT OFHiiFEZHET 5 & & Ui,

2 EBRNAOLTHEREDT SSH MO RZEIHLSAZR
TR T LISTRR 24 FEE a7 SSH TSRO FPRLINHLETE R ICERIRE N7z, MR T K D EED H % AR
FREDWIFTHEX S TSSH BUIHIX T = A% | 2 Z > Fic, Bt Zhn e LT SSH B X UEENAm L
7 ERERSIHEHE LIRS, AN & D WIERIE 21T S A2 15T, AROMM TEBENAn L 7R Lt
D SSHAZDEHEMHFEIC K D, 377 SSH HEDHE B I TEE AT L7 ORREZTT> oo ARDIHE
AT > TeWHEE DO NAIE FRLICRE S, fthod SSHDEE LA & D 17> ToiiENEIE, 377 SSH 530
MG EICHR U, (B Pk 24 SFENPERAERMGERSE pl03 ~ 107),

3 EERAN\AOLTHEROZFEDHME

FRERB L UCHEMRICHEZE Wz, EEANAQLTOT ¢ TaRICEEEZT TVDE—RRA
R—F 2 a FIVA T = IVNDZERME B X CEE N0 L 7 i RilE OWHES DS, AR T Oz B
F 2 CORHOIN, B OHRFAE 5 EZIZM Lz, K 27 FEIEEREGERH [ A== A TV A 1]
DOFEMZEDO L R— b O, EBSAaL 7O —Ty @i Liz, ZHEKD, TNFE TOHRETE
DFLDEEEHT S, Tk 24 FEEICEIRE N7 SSH HEDO—BR L UTHA L SRR LIBHT %,

TR 24 FE EBOHE

7527 H~ 298 IBORRE HE 158 (XF) #EEMER (LABEER)
98218 SEATFFREFBAIFREPTHER ERBEMRNS
roao—N\y€— 3 vicis LIEAMOBR |
FIZE ZREAR (BEHE - DEES)
1M1 B17H %17 B2EFRIIAZHE - HRPER - BEEZREEMLER (FIIES)
PRER2 BAESE BHE QIMEFTATER - 2aFEER)
1M1B308~1282H IBOR&RE TOKIEEEMER (FHEESR)
28188 XHEAEREEERRCERAEEZER REKLES (EREM
2B 28 NEZERS2EER - PFER EFRER (REE - 2HES)
3861 L2HEERFEE FERER (LBEZES)
3A7H CAREEBRT7ATI— ERER (BRHE - FHE8)

TR 25 FE EBDBIE

5825H IB7#—ZL@LERERAE (FHEES)
8H21BH~8K823H IBO 8% English BIsEEHER (EHZS)
IBORE I—T7T 1 x—42—HER (REEEE)
88 22H IBDP Eigipge ((FHES - EHES)
118278 B7#—2L@IGEFTASR ZRER (FHES - BHES)
3826H EIEERNAALT T aT7IVS 7 —I T« TAERGES (FEES)

TR 26 E GEENDHIE

8H5H~8K8H IBOE3%E Theory of Knowledge i EEHHES (PRES)
IBOERE Chemistry Is8EHER (FHEEE)
8H7H BAEERNAOQLT T27 V505 —I 7« TORE R GER (FHES - PREZEB)
1MA12H ERN\AOLT OBEERE A BB OHEICRET 2/EME N BEER
HEDEEE REEER
18278 ERN\AOLT7 OBEEBE A BBEOHEICRET 2REME N XHE (FEHEES)
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7—1 EENAOLT7ICHITSEnglishBEAZI 2 =4— 3 VEEE | DL EmEm& SAWADA Mai
1 ERANAOLT7EHRET 2EE
4, EENAHa L7 (International Baccalaureate, LAF, IB) ZEOEWHE /0 /S L LTHHET N
T3, ERPEEOFHEZEFIHICB T, THEENABL T OAY F 2T LS, Gl /7EE 2 i
KL, EOEOHFICHD ANTHL T &id, FraEfaGE8mhiHind EZ 51 OFRCHRKEIKICHE
FENTWREER) « AF)NVOMRZEFICET S L i, FEREEHAEO BB USORRICH RN Kl
MNER L 2%, LRENTVWBRTENDE, SHROBFEAMODBEELEZ T LT, IBOBETEEZN
g5 L RIERICEERREEROND EEZT, TTTR, To7ax - 7ul 5L (LK DP) IcBF3
English BJ &2EIREEGHD (a2 27— a VHGE 1 | LDICB TR LNIHRZRRS,

2 EnglishB &3 2=/ — 3 VHEE | OHK
DPDFE 1 J)V—TNBHE6 JIV—T 2@ EPROBEFR LS LEbE /& T A, [English B &, M3
SaZ—vaVHGEL - 0 - IKHNT2E 525 (£1). L LEHEEEFEICED SN TV S5HEH
FEORBERIAG T332 —va iGhl | THRT D, a3a2r—2 g HGEE1 ) LoHEN-
R R 2 T2,

&1 1B L FBIEEERDIILL

B BETRAEEE
EEAA 140 B3RS
=1 5—7 %1553 (X2 240 B578 (150 B5R) BB 140 57
B 140 B3RS
OZa2=4— 3 V%EE| 105 BERS
FL27I—7 E2EE 240 BSRS (150B5R8) a4 —avHzEll 140 BSR5
1S 2-4—v 3 EE 140 B528
s AL o (5o iﬂﬁ(ﬁﬁ&ﬁ;- BB 70 B3RS
- S = S PN S S AN =
(B - 4555 - HIB - DB ) Y — 70 B5R
~ sERRyS 13 e ARBAE 70 B3RS
A= (e - (£ - I 2) 240850 (SO ysm . g - ey - 140 B57
: - 5 | 105 B3R
59— (ﬁ?'ﬂVﬁl—%i°ﬁ4I)1E£) 240 B5R9 (150 BS7S) s
W6 UI—TF  RRRIE (E - TR REES) 240858 (150 B5RD) =4 70 B3R
£ = AOBSRS 4000  x MAKEZEOBE 105~ 210 B
ToK HDER X
CAS BET: - SEE - Bt X (ASED - HSEE)

(HITHET TEB ST L 7] (it 2007) MU TEEARe A e S EH) &K0)

B 1, JBIERR DWW T dH %, DP DI English B T, L#k L)L T 240 REf, IFHEL )L T 150 IR & 7% >
TWa, —f a2y —ya VHGET | OFFERNRIE 105 K TH 2, LM LESOHRT a3
Z—ya YIGET (EAEHNTIRGRY 140 R ) - [GEERBT T GEHEHLAIRGR 70 BFfD ) SO TRIEL T
WBTEND, ZHUZEBEHEAGHICERIETVWEEZ SN,

21, BAENBDENTH S, FEEGEHTIE MEEE BROBEE LT IFiEesdbicn s 258
fig) TRAMMNICa S 22— a v ZMNAS5 LI2ME T3 a2 —Y 3 V) 2880 Tk, e
fgZznRiid 5 DP Z)b—7"2 (B2 k) OHBERERAFZ, O3 —va V¥EE] ] THETS
NTWBHIEE English B MEHIETIHMEEEE KEAAZFRLONERV, —/, FEREHEHETE (03
S—=va VYR T RO NEE LT, HUICBET 2580 « x5S « 3 - YRESED BT 5N TV 20 DP O
[English BJ Tixa7 &MiEnsRHS5NT23DFE v~ (Communication and media, Global issues, Social
Relationships) Z#4 3> &0 &L, HIC5DD FEw 7 (Cultural diversity, Customs and traditions, Health,
Leisure, Science and technology) M5 2 DD MYy 7 &8T5 . A T L)V TRSCEEMZ 2 1Fih
BT L LENTVS,
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THICH 3DENE LT, FHliFLEOENNEF 5N %, DP O [English BJ T, FHli/ LN HMICRE
NTHL (X2), EEELERBEEZHICERL TREPHECWMO MO T LN TE S, FEEEHEFETE
WERED BRI HHE N TV B E DD, EHERZHLE LIEFHEOHICAY —F TR AT 0 T L0
=7 N Ty S ORI Z flARALS T & 1E DRV, —75 DP @ [English B T, I 7 OWNAZCIC LIZ&E
MEEIC K BT A MDY 25%FHMIIC AB & DD, fEAEL )LV TE 400 SBBREDO I v A% 2 BE L ETFNTES
T, ThOLRELYE TR EINEOE =HIC K > TIMiT N5, BRELFIIRED 30% % 56 5 15
T A OFHliZIHYS T %, ZNHEREIN, FHEOZ LRI ICHEEE N T3,

x2 IEOWR
SL(AZEELANJL ) /HL( Ef&RLNJL)
External assessment 70 %

Paper1 : Receptive skills 25%
Paper2 : Written productive skills 25 %
Written assignment: 20 %

Receptive and written productive skills

Internal assessment 30 %
Individual oral 20%
Interactive oral activity 10 %

3 DP % 2 £58 EnglishB DHHE

B D56, “FNOFHEAZ D F XNBOTHICERS L TW578, BHEEZEDHZRINEREEN, Z0O
e BROBAM CEmZILA L, (FMOBEC, FHiG R EOWHENHEINTNE, TD1DELT,
201348 H 21 HA5 23 HE T, HEFZERZICB WA NIz 1B Asia Pacific DP Catl Workshops |
ZMMUTz, TOWHER, BT [English Bl OFREZIELTWRHAE, £ LLZSBRIEYTEITFEDH S
HELVPWHRTHD, IBOEANKIE, ROSNTVEEEEBR, TOK LOBND LW - kTF—Ih b, B
K72 TS ADAIED 505 i EICE % X CTiRIA S S N cHE THh - 7z,

FHCIRFE 2 20 Te DG BRI AEIEED T A R AR Z MM 5V — 72 3 v T Th o Tz, dHfilddEz
FO, FBRICGHHEZ L, ThZzfioSng s Labe Tl LaWe Lic, MHENETIC DN TIRA IS
B O & FBEOFMMOAEIME D DDH > 7eh, EREGE ORI KA Z Lz, MfiEd 2 LT
WBRERFEDIROIAMD ZREIHRIC LT LES D &, TNETOHARDIGERE ICIB Z5HIi 515 & D%
WICF#ES BIEEZ A b N, SBKNTEAZED 5B, BEBOHEHEN KD BN S L KU,

4 DP 25 2 £3E EnglishB a&EM:

U EDT eh5 IBOBEHZDOE LI1CH S DP O [English Bl Tl¥, EXEFZHAZBIHAMECEZS L
WO TERDEREIZIT TIaL, HL T2 U TR D EENIZNIZES T EMNTESED, Bt
> TNV A 2 2= \DOBLEEDH D T LN TE S, TNE 70— IV AMEHEE SR OB 2 70—
INVAMO 3B [5EF)) » A3 a = —a )1 TEEME TEicd 28 e HANE LTOT AT
VTAT 4] OBRICERETEEDTH S,

EDICHHBOFHHICER L TWAH T e b, BEDOREFIERTETEONBZRHE T LR EICES T
b, BEOENG It —%EHES L 52X %, TODPDHBETHEDIED iEYT, EDX5IENLTY
AMEZBIDIC, 5%E BROBURERT, BROBBLHHRIEZTZCLEEBEAA, KNTETS
LTeWHEDRER 2 )R8, BEM TERZHEA L T RENDH S LK U,
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7—2 EBRNAOLT7ICETSZE15E (XF) LEBERSOLR LFEEF  YAMANISHI Atsuko
1 ERANAOLT7EHRET 2EE
4. EHESAHBa L7 (International Baccalaureate, LLF, IB) FEOEWEE T 0/ I LE L THHE N
TWb, XEREE O EEIHICBN T, TEENABL T OH Y F 25 L0885, 365 552
2L, BOEOHEICHD ANTWL T Lid, Frdt RS Emn B S T4 E %)) OBERCCHRERIZICHE
FENTWBEERRS « AFIVOMIIZEHCET 3 L e bic, FRIEEEHEO Rl LSOOI AR R I
R LIRS, LIRENTNWE T ENDE, SBROEFEROBEZEZ TN L LT, IBOEEFIEZIE
T35 EIFIEEICERERREERONS LEZT, CTTE, To7a~x - ay 5L (LR DP)ICHEIT 35
1 55 O PR EMHO THEEERG) LOHRICBW TR O NRAZRXRS,

2 DPEI1EFE(XE) LEEREOHR

DPDFE 1 IN—TW5H 6 JIV—T 2@ EROBERMELRE LabE/le A, B 1 558 (%) UL
T I &, EEERA. BB, HHMBICHYS TS 52%, (K1) UL, #ANTHB &, UTIHXR
BEDTHBT NN B, FHCRGEZmE LT, RT3 mET 5,

HC, EERBOENTH S, DP O 7] Tk, ERLN)LT 240 R, BHEL )L T 150 KRR &
BoTWVWBT END, EEEROBERMDPEAT 140 LR >TWVWE T L EHARS &, 100 B 5 10
I EEV,

HB2IBENEDENTH %, DP DI NE A Ei 2 FOICH S BHE TH % DISH U T mSF AR 0N
R WESCAICRHEL TV 2 b TRV, B EF280ic DV Tid. THEEERE ] Tk, SR TEE
UTeBREZEH L, WET2NEFNOR R ENDIRERE->TED ., WO HEZ. HEIEMDOEBIK
KeTHo720, BRBICHERT B DICHESNIZEDONEZ L, ZDO—J5, DP O %] TIHASENEH
WGRO, EMRhRZ 5L 3%,

IHICHE 3DEVE LT, BB T LTI GEDENDEFENS, DP O (%] T, #iffidd kb,
. Ty T—vary, TybARE, BERORETHERICITTDN, NN T LT OBMIUHICE
J2FHEONGRE 5D, —), —RIVRESFAROEREORETIE, FRIC, FHL, 5T LWV e RBIZHD
ANTAREBEBIIENTVWA T L8 HED. ELHMHEEEHRER2EARL LIEEHEETHD .. WO T
SERET AL EZ B,

£ 1B EFBIHFEEEDONLL

E BESRABRE
EERS 140 557
£151—7 %158 () 240 B5F (150 B5) BB 140 B89
%8 140 8579
X225 —YaV&EE| 105 B
%£251—7 H2E8 240857 (150850) | A= 2=4— 3 140 8579
JZa2=45—2avEEll 140 BSRS
307 A cees 2O (S0BE e ne
! (FESE - 423 - H32 - DI L) el R N, - e 70 58
; SRR SN 70 857
BazL=7 (- (L% - MR ) 20085M (SOBED  ypsm . gz - ey - 140 578
: o 0 | 105 RS
BSIN=T (e qspa he - qzoase) 240%M (505 70 B57
o L—7  RREE (D REEE) 408 (150 B =4y 70 57
EE E ik 40 BFRE 4000 58 X HEMTFEBHORRE 105~ 210 KE
ToK MR X
CAS BISYE - BB - Bt X (BRES - HEE)

(HITHE TR ST L 7] (ke 2007) MU TEE AR A ERE SR &K0)
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3 DPE1EE(XF)DHE

B D5, FEANOFHENZ DX FABOFMGICER L TWa s, BEEZEDEINEELEN, ZOD
72 IBROBAM CTHMZILA L, (EMOBERTS;, FHiliTEE EDOHHENHEINT VS, TD1DELT,
20124E7T H 2T AMB 29 HET, TYTIVRZEICBOTCHMIME (A& —F¥aF)b-"hal7” H
AEHEDIZDDOWHET— 7 ay 71 KB L, TOUHMER, BT 3FEUECFORERHL LT
BZEENNRTH Y, BEROFEEDORE TR /7 1EIC DV T, IERICE R b E N, FHCHIRICE > 7D,
FEITEED BN Ty A OFHliZ 2 EDT I RATE S Too ARRICEOTE, BRSNS R &S
5T EeWHBH, BHTZEF TR TLESGEAEHNUE, FHEidT2ELTE, BECHBILTZ T ik
DIz, UL DP DI Id5E > Tz, S RIOHE T & EFROFHG S — MW TR ZH Lz, (AR 2)
UL, MINCREOENHZ C L3EDT, ZDVERMVAZ T LERCZZTNWT EEnholz, THICE
DIy EADT—EHYDE I HDHEMTOFGMEH o720 Ty A DT—MHEY)THhINL, EfEDE
ZEHVENICRD, FHINHL < KBENBT,

4 DPE15:HE(XE) Drlse

PEDZ NS IBOHEMZRDOE LICH S DP DI ITE, T L0HEL LRI TREEL, T4 XAy
DaryRTLEYT—va vz L TRBNZET, RERSHEENZHICDOISTLENETHZIENE
B, THUX, HERREEEOBRE L BIC,

BET) - il - KRBNE EOERZER LIRS EHD EE 5] ZEB LS HRCENE->
T3, EHICHBOIMIICERL TWa T e b, BEDIREERTHE T LM 2T C L AREIC
B8, BEOREN\ LICE—RZHS L 52 %, TODPDHEFEDED FEFT, EOXSIED
LTV DEZSDIC, 5% BROBUREZET, BROBAE L KT Z2HENH B LKLz,

&2

Ay Y —(L) o}

A R L EM EOME L M, J oL E
5 BREFTICL < HENMLABLES, EMTL{NZhAGHLA
AR L
4 E<EMLEMSLS, L{(BMThBLEER O MESERL
Pl

3 HERP T LY rop rERoMEtEoams S hTvns /5
2 HOIMmOEMIBRYRLLND
| BEEHTHD
B fFdOSEORK (9. MR, M 22 0)
6 fEROoMMictv~AL{EIk, ThEM>TTIIELLOHE
4 fEROMMIC R MSE, DRt L,
8 lesmSE L, WAL RAEE, /5
2 |SERLHIPLCAIFLTIEL,
|1 PLEICAN, FRILL TR,
C MRLEER FMET AT T ODRMALIERIZA TS
5 BAIMBLIEM-TRREH, —RLTRELE
4 B2 ARNICHMEN, L{RBRBLIMSKUOBGRTE
3 BASEUICESSh, SULMRLE, —HEELONTTHE
2 WAlxh, MRirboidt, —HELRERRLIILEXT TV /B
L BRRCCEMMINTOEN, —RELBREZXTTOA B
D |l WUERLSFMOoEMN, S3bLyvaETHEE
PR AR, LS,
Lusb-an, B, &9
P LOBRELSY. WAL, ER
By v, AUIEM. MEvLHS, BENILIEE /5
1 HEVHRTLEDNTLAY, MEGCLECRLNE,

R

| A
-
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7 —3 Theory of Knowledge (TOK)

HFESITEREREFFR W (AERSAA
LLEXFHEFHIMESFAR  #E TRER

TOK (&, HEROAHICOWTHRAT 5 L blc, HEMANDEOMMEBISDOWTEREHRL, FEEHEZ
HOBTeZHBIC LTS, TOfitZz LIZUBHTIRE, BREOHEZBENHERIEXTAHZAZDTIE A
<, DPAEOEFZIEDREREZ D XS BEDEARXA—I LTV, LhL, 5 TR%EL, HiEc5X%
REEENRLDEDTH > T,

2132 12D IEITEE LT, B, &N, SiECHMEND 2, T, FRERAN, =i, 202
M), HELANCHRR DD TS %, TOKIZZTNE ZHINICKREET 5 & T, HEMOAHICOVWTHAET S
ZERTBHEDTHB, LIEDNST, THI>TWEZLIFESI WS T ZEASXSGHEREX, TOD
T Z RS, BEDIRETE TV,

BIZE, BAOBEL LT B OMZRDBENTES, TR, BEZTDXSITROENEDN, £k,
TR ERHED TR S TEHRTIE, EDOX SIS EWVS T L2BEZATED, TNZ2RI®ICd,
Bep 7oA T S0 SADR R T T IS O PRI £ 5 2 2 RED T 508 LRV, T
5 IRAEIC I D RHT T, AERED R MEMIREE ) 2 @&, AETEE ek Z2fi— U TIPSR O RIS <
FVUTEEBZDNTOK TH 2, (FREIAN)

TOK &, fERID ERI I I ZHERNAZ D E D TIE AL, HFk & 3, Jiikz EO K 51 L TR DM,
FIFROMHLD 73S K % 72578 E 2228 U, JIaZ2 Y 2 MU > THROWEENZHICN I 28D TH %,
YRR AEE LN S E ARIC BT B SSHRRER A 22 AV 752727 FI(SLPID | T,
Bt - R - 273 E 3 AR OBANGR TERORZ A T2 LT E ., TOMTHIE, TRE
FD, RPEICEE TS LB ES WS T e 27— & UTHRIEZMRE L TEN, Zom X TOK
DEEFIHENSENEDTH D LWV DS T ENG RO THL N E > o, MNRIERIC HNE L 72 SLP 1T D%
XTI TOK Oz K0S D AN, TRPZ2EEMORIMOEN ] ZEEICR R T2 #MAZRAITLT
Plzo FADBED A D2 L TAHEH B DI ROBRMIS NI LIEE A G0D, LEIERMIICED A
TN, B EI BN ST EE LTV, 511, TOKICHT % FHHHIHEDIZE 1TV, T OO A%z
FBTETHEV, TR
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7—-4 E£M5E ERBEESOLEE

1. B#

BAABLT EAADEERREL T %, BV L Tid, BOPETHEHE
NTVRHERELOLIREBEL TENVEERT S L E LTz, FHEIIZ. BRFEOXR—
VHRNE (EE) BT A LT WEDOEANRBENEELT S,

2. NEREMITONT

HA - AVl Bt , A9 Gtttk
IB  : STANDARD LEVEL BIOLOGY (PEARSON)

3. &

BRERILEKRSFAR B
IFRRIIFERMESEFFR B

TR
THIT

LAHO SR & ik
2.2 b= R
3. & PR

HanMfs L 2O E
Lzt & DNA
PRUUS L 3
3t RO MR

B2R D ORNBRILOMERF

W 3 WA OB
LK &V 9 (B
2.7 & b
R TR I S o )
by
4.5

W3 EHOBIRE L EER

AN DB EREE & A
L& F & E ki
2.4t O
&Mk &S A =L
55 MRS L 2 ORE
LARER
2. WMRE =¥ —
Oifin
BAEBRODAT /A
4. )05 & 4 7
2

PG (RSt SRR () Biology (Standard Level)
Pearson Baccaularete for Ib Diploma Programs
PARED &z TR ROEIRR DY 1! Statistical analysis (&)
BN OFFM LRI 2 5 - 1.1 Statistics

L AEIROM AR — K - #848 - 27
2.4 R MO LR
3RO EE
4O S ks &
5. MK DTEE & & o s T
i 2 N
LM & ¥ —
2. BRAR & B Mk
3. A

4, R
GIREUR R L)
1. DNAOO B i & #{

2, Mt RO %M
3. M - R
RN ATI )y —

2w A R

AN - 2

1. Mt - & defa i,
2 MR & RS HRO R
3R o SRAMA A DY
4, ORIk & Zh
5. g i
6. HKIDSHE & R

T.HHORESE
% 3 ORI
5 B O G £ 1TH)
| =a—a s txORE
2 Moz
3 MHOKS
4, fl~o RS
5. BFHOTTH)
i 6 WL O IRGEE
1. f#ORE.
2. IR O
3. TEHRERR & % 3 O M
At N - R
7 NI LR

2: Cells (#EAQ)
2.1 Cell theory
2.2 Prokaryotic cells
2.3 Eukaryotic cells
2.4 Membranes
2.5 Cell division

3t The chemistry of life (Efo{L%)
3.1 Chemical elements and water
3.2 Carbohydrates, lipids and proteins
3.3 DNA structure
3.4 DNA replication

3.5 Transeription and translation
3.6 Enzymes
3.7 Cell respiration
3.8 Photosynthesis
4! Genetics (fz)
4.1 Chromosomes, genes, alleles and mutations
4.2 Meiosis
4.3 Theoretical genetics

4.4 Genetic engineering and biotechnology

5 Ecology and evolution (M5 & iE{t)

5.1 Communities and ecosystems

5.2 The greenhouse effect
5.3 Populations
5.4 Evolution
5.5 Classilication
f: Human health and physiology (ARJOREEE & 4 FE5)
6.1 Digestion
6.2 The transport system
6.3 Defence against infectious disease
6.4 Gas exchange
6.5 Nerves, hormones and homeostasis
6.6 Reproduction
7: (Option A): Human nutrition and health CAR)OD%E = fEHE)
A1 Components of the human diet
A 2 Energy in human diets

A3 Special issues in human nutrition
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N ]
2. JAfKE P O MR DR
3. SRR EE R B
YESBHE
B AERER |2 btY AT e
6. AR A B IR
05 Mot - F
8 WA ORI - i
1 Mo
2. Mok %
3LEkOLL A
i 9 NSO Fk
1L A0 N & Ff
2, [iEE A4
3. FAE4:49.
4. 5%
5. B
b, [E
RATH - 35

8 (Option B): Physiology of exercise (M4 )

B. 1 Muscles and movement

B.2 Training and the pulmonary system

B.3 Training and the cardiovascular system
B.4 Exercise and respiration

B.5 Fitness and training

B.6 Injuries

9 (Option C)! Cells and energy (fIRY & =¥ —)

10!

C. 1 Proteins

C.2 Enzymes

(.3 Cell respiration

(.4 Photosynthesis

{Option D)t Evolution (ifft)
D.1 Origin of life on Earth
D.2 Species and speciation

D.3 Human evolution

* (Option E): Neurobiology and behavior (A » {7H))

E 1 Stimulus and response
E. 2 Perception of stimuli
E. 3 Innate and learned behavior

E. 4 Neurotransmitters and synapses

2 {Option F)! Microbes and Biotechnology (RU%:4H & 4415

F. 1 Diversity of microbes
F.2 Microbes and the environment
F. 3 Microbes and biotechnology

F.4 Microbes and food production

* {Option G)¢ Ecology and conservation (Fi%: ¥ #O{Ri)

6.1 Community ecology
(.2 Ecosystems and biomes

(.3 Impact of humans on ecosystems

' Theory of knowledge

Advice for IB biology students on internal assessment
Advice for IB students on extended essays in biology

Mdvice for IB biology students on examination strategies

Index

a2 21

B —V%420

#—vH520

¥ L IRTOHEBBICERBBEZNG 59, LERICEEH L TLEL,
¥ 2IBORICHEIIAAZEESEDND, BEENEETOHALDNTH S,

4, ER

PR 24 SR X D PERHE, BT LWEBBERRE L A0 A, BV (2 BAD LAY (4 BAD iISohhnT
W5 —RINICSCR 4 FEHIIRZAHEAFE, AV EIE L, PR 4 SEHIRAHEAE 3 A VEE & A 7% Ja s
TBLEEZABND, FHHIELIZDE, IBOAX Y X —FLAN)VOBRET, 150 R THEIET 2NETH 2.
THWENALNVOBEREEHZ KD HRDT, 1BOLROEEIGTONETERT EHTHRINS,
FRIHBERD S, HAROSCRAEN S TEVEME ) LHARZ & B OARER, HEORY a—LhH 5.
BERODEENZSEMNT ) BIICIZEV. WER, J[HNTHD, RFIONAEXTRDNTWVS, £, wid
PELTLIKRZREDIENTES LD, AV TH—AAMY a3V Ry Z7RELTATLDOEXETXLERNZ

{fEEnTns, THIC,

FHix ERIRRONA SR> T %,
BOEOH 7 HBRETH S a1 &, EVIREAOFBICHEOHITAEHE, BIREHROFEB BRI O
HF, ZNTEEEICZ S DRX=IDEPNTED, ZORIB OERE LHLUADNZV XS IEADbNS,

Super Science High School

68

TELEIIA T a v eRoTIENWED, b hOXsE - iR L—=0 7 - B




7—5 {tEHH
FINEE EaRE

IB 21— A D1t*# (Diploma Programme) DHEALHVZFED 5 5 24 % HVEERE TONEFHEIC K > TIREK 2,
Z OIFRUSRF R R EHEIC B DWW TIRE SN B, FEBRICEKT % Design , Data  collection and processing,
Conclusion evaluation FDFHEEAEE FIC 3 DDBIAN5E D, FERZNE OHAEICIS LEbE Tiland
NESHEZER LA S LR— MEOE THRBRIME 2175 T EDRHE E> TV 5,

ETHENEENZAE, FIbmEm S AR T A T2 BE 3 % @tk 2 AR LT, FBRRHC R 537
o L7 7Y F 25 LNORERFHlZ A BRINCEA LTe i 29 %,

FEOHILL LT LR TRY 25—k [BRFOREEORERE] [T DOV THEK LT,

BEREOWEEDOYET % 1 DFETE (Design) IOV TIE— R EDHFELINTVBEDT, TTTD
FIHIZANT %, @RIEZO—RNEEREZSREI N,

SENIFHC [F— IR L | OBUSERICOWT, B L R— MERD 5 BUSEH 2 9205 U 7z,

x1 BLIBE ERRFHE EHEAK
T—XUEE L YR Data collection and processing

B R
1. £7 -2 D58 2. ET—2DNE 3. 0BT — 2 DIRR
BCesHh BCsHE B C5HE

F BACAERELSE, BYGENSG ENEET —2ZELCLELTNS  EBNGET—2ZELJLELTNS

¥ ET—2ZERICERLTHD (7) BEDBNE, £ET—2%757IC (7)) BELHNE, £T—2%7>7

7 (7)) RHELEBMAENMN, ELL  T2DICELIEPHEADRICWELT [TT 5DIE L EPERDRIE

£ (1) RICAWEBEDREDEENE 2 LTH%

(2) MTL3 (1) BRBENX T 1w bR (R () BUIBANX T 0w MR (R
(V) AERELREDHEREFREN DI ZTHEINTNS DI ZTHEPNTWNS
ET—Z2DMHE2 TS (V) &L, 75 7DEEP Yy TIFOMED (V) L, IS5 TDEERyY H1FDE
(T) £ET—20MEDR>TWVD HBELS, TNERDBLHOERHE DBELRS, TNERDDHDER

"MTLB HEHNNTLS

B BUYGENGET —2ERICERLT ENGET—2ZELNEBLTVSD, EMNGET—2ZELCUELTVS
7 HBN, WKOHDIAPEIIHHS WL DHDIAPKRITHES B, WK OHDIAPKRIFHH S

B Freld, EOLIICET—2EERT Freld, EOLSICET—2ENET S Fcld, EDKSICET—2E0EBT
(1) BhEmEhicRZ5EZ 50T MERENY IS T72EMEREN Z0MERENW TS T 2ELHETR

s Thitc,
H BICHEBETGENET —2HRHEIN 2<ET 2D S5DUNEBLTNTUVEN MEBTF—2DRRHETI TEVD, I
XK TOWEVWHDET—E2HARZTETHD, H, NEBICKELGREVNDSD S, RTCELRLN,
= Fild, ®HAOAE—ENTWS
L\

(0)

AN BRI L O RERIFO 7 — ZYU DOV TOFHHAN R I N TV EDED LT 5, 1. FEIFBT 5
F=RENIET B L ZIIEREFTERT S, COR, Ealw bOKRIZ0.1 mLEMNETERRINTED, ffio
782l FOFAEAIZ0.05mL HDT, ETF—RICENOEFICE LT () 14.30mL + 0.05mL ©
AL Z L TW0ARTNE RS RV, EEFBREEICOVWTERALRERNSZH 4~ 5P ZYS EEbn
T OBEBDMERRIT LU TONREMFREEZLTVWS EZEZTRY, 2. EF—ZOWHICOWTIE 1. D
FTET—=ZOFEGERS>THEHNE I, EWVWIDOBEATHS, 3. WETFT—ZDEIRICDONTIR T T T
LML CGEAEDIEN DR T — 2 DOEHEEZIRURL CER L TV A0 E I MV BN TH %,

&2 51 ff
5F i 1. £7— 20 2. £7 -2 DR 3. BT — 2 DI
(E3E=40)) 3A ZUN 3A
#BEY (1) 15A 13A 12A
HKEL (0) N TA 3A

SEIOMRNSONE L E LTI VEZFHLTT —2ERT % FERIEERTOEFDER LT
%o L LFBEE OFFATREIC DV TOEGKIIEO DD, /2L R—rOXRIUHEN H 20N 200, £ T —
ZIBOEERICDOV TR TN X TIE LA EERNIIT> TE T EDWRNDT, LR—FATY F 7 DRI
DFHHMTDBNTOERWEEEDNZ N> Te, TOHHE, 75 7E0ICIE max, min, AiEHE (uncertainly) 7%
KIREZIHR LT NRER 550,

S DORERTIIHNTZBEZEA TOVEWS, RrEINE T T 7 BEMTREERLERWD, H—\—THHDOF
fifie U7 < TAEDB R,

69 Meijo University Senior High School



SEFHECH L THDTOMOMHTH T B 1455
A, BEOLE—FRICHANT, COF—2un &
(B B BN ERAAZA Z < o T LE e, ™ 1 } }
BRI 2RO LR—FZRELZE EIC, C 14.45 -
DG TV ELTIIC ilih 2 RS % D1 BRI T
BBTERBES S, WHOMMOLF— ML Tld 144 % *
HTICHTS % Bkt o TRINY 5 T L & MAIATS | o l L
% |

14.3
CEAERAE) 0 2 4 6
FEETHL, BRI 7 IVEPCEFHLT LR— FEERERY

MERRT 2 DAEE T,

* T RO PN DT, HEEHICEERT ST L max  14.50 mL
HYHETZ 5 77, min 1435 mL
CEE MERDE BUERONLLE Y, HOOfFofde  uncertainly o 0.075mL
DOEFEMEICKIITB XS ICE ST,

u

ggé

HELEFER EEFER

1 1FC&IC

ARG, BRAERE 1,301 % (P 24 4E1E) C, BEE, EFRaI =7 —a U, HERoO 3 AR TH
REN, EEODZRIECEZ ZBEH RN Z L > TS, ZTTTEHBENAQL Y OD-RE N ZER] L BE L%
MRS BICHTD, EHRIO(LETE THRET S LI LT,

2 REARF

FHE P25 2 H 8 H (&) 1KRE {L2IR=

o % BRI 2 A= S=T RNV ZXO—A 13% 68 —A—f)
W PRIEEIC KD, BEFhONBOEE S—t Y MEEZRD D

3 B &

SR, 1 HFERICEZETIT %> TOBHHTHEICDNT, H5H USRI FRRIEE OBR/EHITE i IC
1157, EBRFIHEZRET, NAnL 7 OFiiEEZSEIC, T—2IEE 7T— XU ZRZD, BREIC
WLEST—RUWZITS D2 AT TEAEE S,

4 ®
5T il 1. £7—Z2D58H% 2. ETF—2DNE 3. 0BT — 42 DIRR
1EIE5EL (2) 4N 3A 2N
BREY (1) 8 A 6 A 4N
R (0) TA 4N 7A
5 F&H

SEIONAT LT O REM > TR EEME, EEEICE > THDTTHOIFRS LT ArbHo7LH 72,
B3 L7 OMF 241 TRIE IRV, B2 PRIEEICE LTzDlk, {L2RERT X {frbNn s PG
ET, SETITESTERAIELEEIEI DO KT R ENTER, EizdT 2 Ichbizb, HE5MLDH 1
K& - T, SRIOEMNEEZCOWTHAZITR> TV, REBREEEICTHE-S THRET— 2 D5 RICH
N> M T LU E 5722 &, BERAE T OO TN ITENTWERNT ENSRIOERICHN TV 5,
F iz, HERELR— MEHRFCT U — 2727, 1I3HEENNNHOLTICDWTHHT 2 TS >
Fehy, REETBICHIz> THR TT —2DiekE ES17, ST 20 EEZ Z06E0H D, FHajlcw
AVAHNARTDEZ 2D THL T ENHEBETFIEFICH > TREXDIENICEZDTIF RN EVI K
A2 AR SNz,

TR E UC, BEDAEMBTACT 24582 & 51775 T A, FHBEEDN 3 BT, 6 il iE
DN, FHED ENTOHRWERD T+ a—72E 55 500, FHOREEOHT, DX RFEHAT
E S WV o IRl EZBE LTV Dy, R Z OFHIRENEY)D, GENBITFEND, TOLI ICHELZ
WA, BEDORENEZER UKD, FERMICETERTE 2 \IOBERICRERT L EEZ %,

Super Science High School 70



28 FABRAICEZVATATIVBBEORRE
R BESWHRS BEEZEA  ITO Norihito

PR EHAER L IHIR L THT> CE e THEHEREE ] 28 LICUT, AR L@ S ROZBE DM A L
T BRGNS Z3%iET 5, HTACRER MFER & TR, BrAcndiz MR & g
ErBWMKRFOBELIMEALTAY F 2T LEREZITI . HOVORZE - #EZH0 DV, PENA LIEEE
ICHERAA THBDOERRIL L ¥ FNAD @ KEHICERT T LIk > 1o BIMKRZED ) AT ¢ 7 IVEE DFRHE
IZDOWT, ERBEEREHRBDOT Vr— FNEC X OMEET %,

TR 23 RS AR IS U COMER 21T o Tz BIMKFZH TR E LI B X U TG #E R
VE—E EHABEREHEHKL, HERBCOET 2 A Ule, IR O@EH 25 KT, FEHIETK 22
XD FEHRKZOFHEEMARCTHIEL, ZOWIHEENCSH Uz, fHRAICET 5 H A OBES 2
DFEEITEICDWVTHEATR , BEICOWTIIIIETIANS,, Fik 24 FEIIAAIT B CHERZ R L, TEEH
2B %,

R 24 SRR E TR N — Dz B TEERICHIE L, BIRERD 5 OHEEEIC KD, DITO 38BN ER
Llxote, B RAKRK - Y KARBUZK - (% HPBARKDO 3D TEHORERZATH 5,
TS EROECE - VR - (LZOBBEMA TR ZRET ST L bz,

SRR 25 AEREIEES 1 I8l BOREEWIES CER 2641 H25 H 13:30~15:30) ZHM#EL, #ARCiE
FWHRY: 7 RIvyarybr2—REZEEL, RREOBIMASOETIMEICEDE, MM TbNhi,
ZO®%IE, BROBENEE: - YIEE - (LR DN TERAMZITY, HmONAZ 2R TEN L,

TR 26 FEREIE, ARDONFEIRERICKRFEHB RO TIRERSEZITo o, BERZORERET V75— RIC
FLHT, BMEIA Uiz, B 27 FEIX, K 26 £ L RIS, NRRZERICKFBA TRV TRER
Friiolce MROHEREDH TR, KEDWMHBEHRFLT 28 TH o1, ElTE A>T LIdk
2Th-oTz,

FRIBIAT, BEOIREERLICOVWTERZRMT 2 T LIFARERIZ LK Uz, SR\ OUURIC
T C, BRE L DGIANC K 2 /1% TRREZTRHEifZT ) ZRiE L, SUEMIEOFMEEIC DV THETT %,
BONTRBHEIEZ HWT, 2H2REL, AadBRICB 2 S KERICR I TH T LW HETH %,

1

71 Meijo University Senior High School



F3E EFHEICEIMRRERRIOFMEEAMER
B8 A—N—HBALIVANARI—IVRBHEX T T A7 Wi B YOKOI Ak
1 R4E

FREHITFE DR 18 FFEN S M - IR - =5 - FOHE 4 RICHIT 5 S S HIFERDOH AR OME
ELT TRV ATV ANA R —)VEHGHIX T = A2 | (REEELD TS S HEMEHIX 7 = A & | 1CelFr,
DTRT7 2 AZEMET) ZAREMTHMEL, S SHIEERERICKZOHRERS, Xty ray, BhE
LEROESE - BRICKXDZRREEZME T, BOMEHEZRD TE Tz, FK 20 FEXOHME 4RO S S HiF
ERDREIC KB RA—IS—H A L2 ZNA R — )UK 7 = A2 FATEBZ TS EF, ARKRZITTHRLS
S HIEERMMH /1 U TR ZEIH L T b, AMFELFETBERZREL, R« HEICOW TR Z1T-> 7,
T ARISEHETI0REHERD, FifE4ROS S HIFERDE-EIEIC 1 EZNTNOWIEEHET 555
ELUTEALTE e, i, ANMDHAIEHRBAEERZESR, HHETHABERZASD SBEZZIT TS,

2 BW
T x AZIE, BHI - IR - = - FORME 4 RICET 5 S SHIEEKROM AR Z KERT—< L L, 5
8 HIATON B AEIEMFFER R DORIHIKD K 5 BAEDI T, HREHZEA L LVOW#EZHE L2 H
e 2, MATHRRERZEAL, MK D HR2RT % T L THEAMEO ANMOERZTTS .

3 Bm
FEERMRE UCEME, BRIR, =R, FRROS S HIEEROMIC, OFROIRERE S CICHIHEER
2L, i, WEEZHNE T 52MBRETAENSRAE, BE, —WREEIR<SMZEZ 3T 7,
(1) ZhAE
#1900 %4
(2) Bk (EERF K TRERDH)
7 ZHE (10 8D
Yl EREAE A E AL, BN & E AR, RIS AAL, A AN e & 52, IR
SRR R RE AR, WAL AR, WOLRFE B S AR, WAL S NS EARE, AL &S AR
E O IVALI TR e 2
A IR (2R
WL REIR i oA, RTINS AR
v ZEER QR
[ERVAPIE TS0 2 SR E R 2 2 Y
T ERiR (5RO
PAaVAL IR eloE e < VAT P TR e oo Ol B AR oo < S R VATI VNI IE TR S 2 ol T D ERVAT R 2 2
A AR (2RO
BRI @S2, B2 - &5

4 RBRE

(1) [EERLs (Bhn16 &)

BRORENR 1| T7—< R OFHEE L, PHTLICANBETEMBL, KFEHE 14, GREE 24 THE
BZITV, DREEXZRE L, RERZ RS TREZTT> T, KRR TREERRITDED -7,

(2) kv yay Em21 K

BRRICIE S5 mD T —Z 2B YT, RNx)bty > arkiTolz, RAZ—HKENHLIED, HEFRIISKH
el BEAELTEKR 1 TS EZHANCREL, BRBEICKZHFE, FHEICKI2FEZITo 1,

Super Science High School 72



@) &k

HEFeRS, Sx bty va vokEzRiTo 7,

7 AR (BHFHE 4

SIS SvARY AR 2o < O Sl VS AVAT Y\ TR oo 22 i 113
LENVARST SR 2 N SRS VAC R 2o 2

A RNxbkviay GERIE 3

AR AR R, 2R S - 22, i
[SRVAT /N NE ST i3

4) =Rz .
TRERMEOS 2 HIICRADAEREZFIAL K1 OBEEXRROKETF
VEBIEATRREZIT o1, BROKMMTP, WD
WTORRABRE EZITo T2,

% Rid

5 MESLUER

MEREO N R ST - Rkt 2 1
WKTHoT, 1| ORI TR0 T, HHEHIKD S
SHIEERICIZT TICEMTTHEE LTEELTEHY, H
i 8 HITIThN 2 AEENERE S ORI & 5 75 (i
ST, HOOWEERMATE 2, TOR™E, 7L AX
THE LT AV R R A CIHE TR R L T

W3 (E1), M2 /SRy arvoRF
=1 FBHEXSSHDBES HEICHITBEEMERERRERS
FRL2 3EE FRk 2 4AEE FRi 2 5EE Rk 26 EE FEk2 7 EE
LR BHMETRBESK
EBRERE
BRI MR SR
JSTHERE
LFAEREESR  AnETUERSR BNEINIESR 2HEAFHEEN —EETEZERK
RRAZ—HEX HBHRESIZEAESK BEEIIEHRESK RIS
BB RIS BB ITRRTIER
%gﬁiﬁgﬁng I B2 1R T AR A
4 i BRFHEFE
DA ZHBERK
BmE BHETEHSK

IO TARE, BEZDERGEARIDE R ZIRD TN WS B BIEFEIE/ SR IbEy ¥ a3 VTl
THEAND O Z, B2 1 T RTHEL, Sl y Y a VAR TR & x> TEIEFHIC
R MM TON, EROHZARLIEED RS, BEHOVOMREZIM LS 5 T & TH LMK D
CTERHDMHEDOMEICOWTHEITHRE G-, SHEEE LML BENEERT S & TIHRERMHEDR
i, EHRRmhTEREEZIONS,

T ARRBFEET B ERTTRL, L, BELBICTREERNVREET X TH 2, ETEAREIL
B LS, SN2 ARERTERZHLAGY, REZED LiF2 e i, BRI 2R TORMNTE
B5XCHEHOTERC LRI REREMRDDHZ EEZ D, FITRABSTRELZTIV—TA—)VNTORERM
ZLEMD, 2O 1 0FEMTTRT I LONALTERE Nz, 5%b, 1 OFMICBIATIOMATE 7 =
AR T S TR RE S RN BE U IRZY 75 —0mED /oo b, fERLTEEHBHXDS S
HOBWEEEEZ D3y VT =V ERKRIIEHLT, 70— NIVAMOBRZEZ 5, £iz, HiFHX%Z
IR HER L, S SHOARE S THRZINS, BHEAMAERLE L XCIREEN—AL &% > THZEICE
DA, EFHMERRICBT 2R2) —X—OERZ HIEL T OREZME L THWENWEEZEZ TV, AR
HTHET ST LN, ERORKEZREMEENS XS ICHHBUEHICE DT,

73 Meijo University Senior High School



F4E FHFNBZOZBOIMDMEH

E18 REMERT & EHHERET FBEA ITO Norihito
1—1 ECHHIC

FRNE 2O RGO, ETEESUONKRYITHD, RICESDOFILEOEENRAIRTH %,
B EHEEDRRICE, RA—3—H A T ABR 2R L, BEREZMHRE Lz, A——Y A TV ZABHD 5
DOXRGHGERH ekl « TEERRER ] « 31 AV o 2 ZfFam ) « TRIZEEE] - TRRERTZE) ICHD fHA
TEee TNHORHERIERIICT AT Iy VeSS %2, FEEREEEL, ZofosGREICE R
VB 52, MR ZEAHT T ENTEZ LWV RIHDOE LICHBE I N, Bmrbs5aE, ThbHo
FHZEAMNICYE T2 ik, BfICE > T, T - BLOMGE - ZEkm L - BIETR - Bkl - £
i /7xE, BICHABRWREZBL I LN TE o, RAUCHDW e —EDRRNMEENTLFA 5, CFRK 22
R OWISRRERRE R p84 BRI 5B

AR B ESRT EDOREBERLAMOBELEE ML, LN S BBZEZ BT N TE, LL,
FUDRRO—DDIEETH % & 755 EHRABRCEHEARL L, Wb 22RO RICOVTVWAE, H
BT B R E T35 T e N TE AL > T FRRDTIETIE, DT LIS BEAEET, ¥
BICE OIS T LI2DWTE, BERBE LN, MR ZTOZRBADE 555 m L, FIBNRAUANLE
LT MRk TWaEh 5Tz,

1-2 EFMEFEUEETS

ZCTT, H2S SHEET, FHRMNZZTEONICESH ZRHICEZ AN RELEHTLILLEL,
B 1 HORRZZANOHRERICILD D L L EIC, MAMBOKEEDZA—IS—TF ATV AT FAILENTE
FRNEHLOEBESDOFETE LM FEORMFIC N EEL T L & Uik, FHC, 518 5 EAICH
DA TOWBEIUEHORE [XR—/S\—H AT AR (HEH 38D 28U T, ETRNGEZUEZE
orkll, THWIKIE2HNLE 1 ZFEICHRBELUHE TRA—R—P AV X 1 | BN TLFENEEZE
CTCTATIvIRAFNE ) —FAF)NEPFIRL VINAEIER L, 5 2224FELED [Z—_—Y 1T
VAT R NERNCERIUER 21T O IR DRk O 2 B BB RO 217 - 72,

IS DT> THURIT BT LIGAEL 2, FRNZRFCZEL DI EIR T L fh, HLDOFLETRIT
TWizZ 87z 5 THiz, FERELT, ZREDOFEZRIF 21T TREL, ZORERZEE UK
EIHMET B T EMRIF TV EWENT E o T2,

1—-3 ZRU%FHET S

BEEENC BV TIE, BRICOEDNEZERRELE TR EEDD, T—RICEDDDHFRPHE L E D
B, FEERFGAE, IRGEOHERR, L TEREVS EEDNE, MRz E EDFLL, HETIHEDRHL
W Tebk A BB GTRAMNE IR ETH %, HEkzeir, MHNEDEZ G2, Ehnee 1 C TiE
HoO7EZRY, REOIEEZ1T5 5 EO—HOAEFEHICBNT, NEHNSDOIOHAIINETEHML
T&Ee UL, EEONEICH 2 TERNZZFITOVTR SR L TE L TFHHc OV T EFAETH -
Too FRMZZC, TS T2 NEONCEATOSEEME EEICERL, FHMiziTS T ENEETH
B LWV HEERICE > Teo

PIREBIC BV TIE, BRKE &5 A DTS TSI F Ml & 72 5. —/7 T, @I OmstH
FECE U BHIE - HEEOBEREE « HI R LIS OV TORRIEHII L EETH 5, # 1 BTSN
PN F 2 RN RN EBRERE T DA 2s - IFPERER S - ROV T A MILEL, TOZEMERZMIKT S L
Ttz 7> T &7, ZE DI, B =F DR BINFHGIC X M ZFHEICED 5 5D HEETH S, LHL,
CDOFETRMADERDERICKH T ON AN S TEHE, HEIVEIIZEOT—<D, E0Do»Tur I L
BREDRRTH D, GAONMMPICTERZERRWEERE, 9 LEWIHERE KR EIERENDT, &
IRVEHEE UTHIE LR MZ R 5750, fHETFED 1 D& LTOIL—T1) v ZIZEBEREEINZ T3,

Super Science High School 74



B2 REFZHEIIV-EH

K 26 FE X ERNGZCEZBOFEDO DL LT, K LV 7Y — 28 A Uiz, DL LT,
R 26 42 A 2 1 HICE K AR AREE AR E A E R A RBE L Y 2 — 2 2 —REOR)IUIK
ZHEMEL, Tii’sd L P8RE] 27 —<ICHEZRRICHHEZ L Tz, WHE T, Wi’ 28 DM OTF
B LT, VUV FEHORKH R AAT, FrE R EEFICB TR, PUAVRSEEHDORENKRD S
NTEY, EEDBHVICEUE S WiFENENIEEEZ DN, £, RSO Z LR OMERD FK
NP OEBLEODTED—D L LT, KIEEFEHOIEHIET 6N,

WK 26 FEEEICDOWVTIE, ERBRAERED 1EEER A==V A TV A7 5 ZAORH MEFHEME ) i<\ T
[l & D7) — R0 S TIRERIBMT S C L & Uik, MARICZEiBossie 7 r— 2/
Wize BNV —T, SSI OBWFEEE 2@ U T, ESIHMELEEEZF > TWE, iz, BRSDBEER
EELOMEICONWTEZS XS ICKEoT, FBETIL—TICDO0TH, HBENR LNz, CEK 26 FE W5
Pyt S p48-50 B,

@ Ex5#% < FLIPPED CLASSROOM

MERER, PENBZHETETAREZGHBELTTEZL, A=
TRE—HFITHERZE IS, FLAVRPETDHY, KR OB
89 27%E, EENBEVICHBILEDND, 2UH 5 RERORE, |
ZREFEFEE VD, 7 AV AT 2000 FTAMNSIHED, HATE
—ERDORZER L, EEFPE IR O/NA T ANSNTV 5,
BEEDMENE R0, HEBERD N2 VI WD H 5,
(H181 http://www.asahi.com/shimbun/nie/kiji/kiji/20131004 .html)

@7V —58 JIGSAW LEARNING

DIV, BREEZRET IO a Y K o TR
ENFHETH D, 1 DOREVXHEE 3DOEFICY->T, ThEh
Z3NTIWV—TD 1 NTONRTFi> THRT 5, Thefibad->
THWIHSDMER LIz TAZMN LH>T, D7V —RA)V2fiE
CKo kB zimnILTENT ENSE 2T (http://www.gsis.
kumamoto-u.ac.jp/opencourses/pf/3 Block/10 /10 -3 _texthtml & D
51D

AT N—T cin—7 BERAT—UIZHH
i . i i i i ATN—T coin—7
AF— ,
g — —_— A TS
AT-v2 — ' ‘ ‘
i B/ N—7

75 Meijo University Senior High School



E3H EAILKSRERATR

3—1 %48

R 25 AR E ORISR RIAAIC & 5 IR & S Nz, AROBENZEBERBICHAATNTE
D, =TV IHEAETNTNS T LICDWTR, IFHiTh 7, UL, REMROT—~ %2, HEE

HTREL TV, V=T TWHEEIZ1T LWV 2BV T, AHMliR#OES

TEHEOIPEN TSN,

UN[TESANNDE &5

ZTTVK 26 FEMNSIE, H1AFEORHE [R—R—HP ALV AT | IZBNT, HZUTDN—ZAXF)IL72HE
FLES AT, 222MD9 A X0 PEMOMAMRZITS L Lice 2HDHET 40 LW AERFEOR %2
1RET 2 T LIZAEZTRAEN TN, BENTEDREN, LELBICREN > T ARIMEHDA—/3—=H o
IVATAR BLF, SST) ORKD, W+ I EARNGHEINFEE ) OfF (&AMES) 213.05H55 3.38
A& 0.33 KA Y MUz CFAR 26 VLRI E p.17 -19) K¥ T EAREREEFEE 1) DEFRIZ,

AERAIEE « oAy - AN - FEARDT - BN - Bt - RENTH S

TR 27 RS | E R AT ZED ATz, Z OB, RfEUz 2 BRI U TR OREZ IR LTz,
A OVTIE TH26H 153 BWIE 1—1 A—3—P ATV A1 (p24-30) ) IZehDi@b TH %,

—2 ®REE

RENIZRE DO E LTDOLR— 7%
EEAAB LT OIL—TV w77 HNT
TG LTz, HNIZ 24 HTHY, mEs
M 165, 7 A PHAIF 10.1 ik
LAVIdE < ah - 1y, BZEEio
AT & o TIIR 2 Y i i 72 & 18
bbb, HI1ZEA—IIN—Y STV RY
FA 3THOBEMIEH 1 DKS T

12

10

0

IS

N

ERETIED 2 IS HM LTz, ERIIE &
1DEXSTHo7, 72— M3 5P
DIEFRETHEST ZIEXTH %, 0

% D f:o
—7, DOERENRZ 2 T2DITENMN
757 2 — bR DORRED 9 H ‘

123 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 R

LR—b+DEEE T U — hOEIEH
R KO 7Z1To 7 ]

®1 LKR—rFHEDOERSH N=37

&1 FEMROT VT — ERK

)
#

BLETNHIE B HTNSIE BATWHIERERT >EWNIRT CENTEDS

B THIE L RETTED

WBAE CE BRI OF E D AR L

MM EB 5 THE YH 9 SEITEIRAS AL

EHLTHERE WEEEELUTHTED

FLUNSEEEZADENTED

AN EOBHEEIZ—DDOYF TOLENT, WANAEOYFTOOTHDENTED

ELTEIGHIMNEVWIFERAELEZ DN TED

© |0 |N o o | Jw N =

WMEIZH LT, BEMIZRYAD I ENTES

BIEEERE L YT ond

—_
o

RRED T LEWOREZAGNCLTURETED

—_
—_

12|FRERADEHEE-ToND

13|BEOA U a—2 v b FHE EER LTEREINE LBET 5L TED

14|FBEREL FLh, BADEZFOCERENFNTRRS HEATED

15|ATH BT TATES NN HD

16| BROBZ G ELOBEBICDNTEADIENTED

Super Science High School 76



3-3 8

WA 2 HICHRELTZT 7 — b ORIEFER & LR— b Ol & OFBZRRz, ©7 Y 2 ORI
KK EHUASERZK 2 1CRT, BillldERROFS 2R U, Heiid Rz R, HERED 0.4 DL
FOBERRIE TRI8ESILTEILRBNEVIHEZISEZIZTENTES] & M 16 HEDHERE L
DRHICDWTEZSDTENTES| THY, FIURE L HFROERRELEE T L DT DEMENT DD
M3, FHRZELT, TNHOEFBREINEENZEEZBNS,

0.5
0.4
0.3

0.2

0.1

-0.1

M2 BREMEDT7VT—b (2AFED) D5EREE LKR— HDHEE

—73C, OHE2HDPEMTHREF ZEB LU TEDK S BERDHONTZONZHBT2OIC, 2EIDT
T—hORBEZIKR U, 2 HOMENS 9 HORMRZAZ LI Wicfie LR— FORHiiZzX L TW»a,

&2 BREMIRDT 27— bDEAELKR— hOFHEE DR

@7 [M2 |5 [\e [B5 M6 M7 M8 Mo [Eio[Ei1[Ei2[Ei3[Fia]mis]

vof to] M| to] Baf tof 2| Bif io] ol 1] ol 1] o B

1 G| W] lo] tof ] Wi S| Bof M| tof 1] o

1ol 1of H1] 1o 1o io| Pt io| iof 1| B io] Be| W I

To| 1o W] @ Bl 01| io| sol Bz| o @ O B O O

o] o[ o] vo|] o] o o U 1| vol ol U] | Vo

o] | o] 1| vol vo| o[ 1| Bt W io| 1| vo| 1| io

d1] vof vo| vol | B vof 1] Baf dr] ol di] vof 1| [

o] tof | B vof B ]| B Baf Baf Baf vof Baf ro] B
@[ o[ ‘o ‘ol Bi| Bv| to to| &1 &1 to Bi| to 4i] B

vo[ to| ol to| lof Wi iof Wi io] tol iof Wi to] o] M

d1| 1ol 1o 1| o tf i I 1 1| 1] 1ol o o

To| U] O] to| 91| Ut| 1o 1o tof Ur| @1 iof tol 4 o

1o B1| 1o 1o Ut| 10| Bz 10| U1| 10| 1o 1o U] 41| o

o] 10| B1| 10| B1| @] io| io] F1| U] to] k1| to 41| ‘o

dif ol vof B | B vof vof Bi| vof @] vof Bi| rof o

o ] vof tof iof iof §i| iof B[ iof iof ] Br] ] o

vol i to] ol rof fi| iof o] B[ o] B2 to] o] o]

1| 1] ol §i] Bi| o] iof o Ii-z tof to] ] B o] o

dt] 1] iof dr] iof iof W] iof Er| jof iof W] jof B| iof jof B -3 ] o
10| 10| B1| io| 1o io| 1o io| io| U1| 41| io] 1o 10| o b1| : oW1 o
o] 2| Ot B B B 2] to| U] tof io| io] io] 1] @] 2 9
RO 1| _vo| vo| @ Wt vo| vol 1| to| io| o] i 8 9
o {i] to i ? ol il ? {1 :g:z_% L2l ] o
@i o[ @ §| vo vo| @] 1] rof @i 1] ro B vo| B 7 9
tol ol to] ol tol ]| iof o] iof §i] ol &i] Ba] o] o] B  (JET o
f1] o] M| tof | S| lof S| iof S| tof tof io] M| tof M| € 8] o
1o B iof B iof iof iof W[ iof iof iof W] io| iof jof Bi] ¥ [T o
U 01| @[ to 1o | B[ to to| tof &1 W] to| U & io| & eme] 9
To| 82| 41| 91| 81| to 10| U1 81| o Fi| 41| io| 82| o] & 10 8
IRIRCERIRIRIRROEIRDEIRL ?'_7'0 1 ? 5 8
1| rol ol i vof o o [ ] vof vof @] vof 1] 7 8
bl to] i ] §_§:€ o rol tof i to] vol 1] vofl ¥l o[E] s
(2 o] € S| o] B B tof $1] o to] & (2] 1] o]l ¢ lwo|]E_ ] s
1| 1 1| @2] to| lof It 1 1o 1o| ]| to] | lof | ¢ s[E_] s
1o _io[ to io| iol jo| iof M2| ol jof ¥ W] | io| iof o] ¢ BT 7
To| 1ol Bz @ I %q?TIﬂITEz:o:oﬁﬁﬂh OF 21 EE S
[EislT (of% talSasld 2l T ialsl ali off -4l 13ls [ol sy sl isle off -4

77 Meijo University Senior High School



AREIZED T > r— b DERZIHND THI, M EFIEOETEHEODO NN—, K NIADMHETHRED S—HMf
RENTWVD, £10D&K FEICE, HUKBOATOMBEZZLTHS, ThHOEZD S &, TH Y%
WU, BMIICE DA T ETE S & T 16 R AR E LOBEIC DWW TEA ST LN TE S
ZFROTZ I N TOEMICENT, M EL TV, FERNGZ 2 BIREVEF A%, LT, BET-
W) - KB 7Z2ES LIRS ZEEX %, — /T, MIDEMEFL TR LIE, THEDESR
T IRKDEZEATOVE EEZ S, HlLEDSHEERAN, BEDSITEIN, Bl L AERZRET DT 2 T DL
E, BN ORIHICENT WS LEHT B,

F/z, 16 DK TFICDNTIE, FISENT LR— F OFHl & DB ENC & EIEFET B K DICHZ 5,
MM ENC D, LR— FOFHEN SRR, BRSSPSR ELDOMEZEZ S EMNTEELEXS
D, ZRICDOVTIRETARONS 7, Dl 9ICBIL TERERIC, ML ABRZH-UDIT2 LDHLE
R L TWBEEZABND, Tz, £ETE, M 16 DX S EE X2 DT TV B EMF IS M5
HTharLbEALNS,

K2OE2FICEHT B L, RENRDT V75— FDEBEDITNTOEFHMEL LR— F ORI IZLL T O K
SN RZT 5N, LR—FOFED EAEIE, EADNEV, —/HT, FEOERIKEN, i
JHICOWTIE, ZEZLARENIRISKRO NS EEPRENIME L T, BAZEBINICRHET 22 ENTE,
—/T, #HHNEEELRBAEDETWVS, MIEICDWTIE, Wi, FEREZEC T, REmNIcEE>HE
O EL, BOHEED@E-LEEZIBNS, KL, BRNDHUTDENHNEFX 2,

3—4 F&®

RGO Z 2, HREERH A== ATV X 1) ONEEUEL, NS K 3RS % H
DANT2HEHE RS, WEFEEE, FNEIIZEDEER (L) DN EZ 28DV TERL, SFE
WFAEFDER L LR— hOFHli & OBMRICDOWTER U7z, 5 1 F4E THERDARBRD DI WIRIETH D a5,
EREO T AN ZEAL, BIEHIZITO CLiE, HI2EMTERTH D, REHEOVIETIIREEZMmD S E D
TRH-TD, TORDHANSOBEENLIEERRENBAERTH S LR U, WEER, AKRHUD HAZRER L
FAEGET BIRBIEI S 2 PRIER L, PRBERIE TRA—/S—Y ALV AT R ICBWTHENIZHCE D #
ATWD, — DA, EOWIEZTIZHNTVED, 1FE A EDE-ENMEND BV ABIT X B 5%
KO A TS (7T —<ER 5 ICE#) . LANCHART, BENTORMNAIEIOR AR 5N,
A& < JHAIEE M E > TV B EMENDH B, ZEICIINMEBEVEDDORYERI YT A FADISHEEUIIEFIC
WATED, SBIGENS,

DS INTRSKIE, R 5 A0 THREREMZE ) SOREED S iz I TR A 2Rk 2
FRACBWTEENLTVER, £z, L EFHINEZ X &, RNBRUBHANDOYE KICHED S,

Super Science High School 78



F 3R MEFEFRORIEDHR i

F1E RHEOMR L fREEEA  ITO Norihito
1—1 EREE DR
F2 TR, L IOREE RN TR T 5 SSHERSEREBE
BRI T — AR R U, BURIICIZGOR |
D2 GAEBRRFR L, FHROA—S—F ALY | o
Mz T, 79 /DALY A TATH ALY A | a0
NAFY ALY AD3IDDA—ARHE LIz, Fh | 70
FHUSHTR - EHIER - IR R ST, | & |
Ch L LT ERSAERE 10150 LIk x e, | g
VRIS IR A — S—H A T2 RO AMR Il | a B

300 - 34
DYFHRE (A== ATV AL ZREL, | ; : .
SCIREEIC & D FTOR—ZZFLOBEEEIEL | ELM = .
29 37 ! h LIk

T 23 IS DML, BN EER -  , ae

. ) . b & & 6 & & & & & &
EROBENLLBHETE LS KT, P24 | F & FFFFFF & F

FELIREIE 1 AT DR & A EDMHY Z BRI T 2 L0 D BEOZSICE(LDH SN T,

EHIT, PRI 2 HEAERIFIC A SRR DL FOBIRIC K OFK L TV A== A TV A0 - A2 HiE
U, @RAZERED RS 12T A Too FHINE D TR 25 SEEAEEN SIS L, 3 7D A EZT
Z, FICHBELABBEZIT> TV, T 26 {FEIC 4 287%, TR 27 FEIC 37 %, TR 28 R ICIAY
T 31 VDR ZHER UTzo ARDBEBETRENOINERHN D) | & A=/ S=H o T2 ZNA X7 —)VHIEDF
HIME R LTW5B EHESET B, TERR 26 5 [ AR A 5 3 G

A—IR—Y A LV AHHKZ, TORMEENDTH
IZEND I — AR E KT AKX I B3R 2 5 2 L

oo & BICHBBERROFRHOEMIC B> T, K | |
YOBEDBEZLLBHTEEE, 2NOAICEEES L EL—
T, BARKCHERRFTHE 5T, Fie, K e |
3%x o
‘

T7/ 297 | I1A -
wATYA | w4sva |l mezva

O SSHEHEHBE AR R EICHDIEHEIHIC LD
R & U, Bilc @k iminl Rtk TSSH E s HEE RS
o) BRI LR, £, guanomgorocky T ] [ -8 a7 |
LEROBEDN AL 75> THRT 2 TBEIEEMIR S, 2L T, RENEEBICHT TOHEf L LTFE
K24 FEEL D THBSAT L 7% 2EE, B AT LT OBETIEZIO ANS N FEHIEEIT->
oo ZORER, EENAT L 7REICHNT TIZZ < DR NEFEMIARET 2 LB LI, LiEh->T
WIS FURFMI L2 E AT 2 T LISENL, ERONA T L7 ek RS2 720t iid Tk 27 4L
BICHT D AIAPEIC D 120 SERR 26 fEEED B STRE A—/8—Z B—IN A R 7 — VOIERZY, ThET
O SSH TR o 7R D Ny 2 E R LEH S, FERAMOBERZ X CHET 22 & el oTz, T
X 28 {EREDE 3 WHEEIC I T, IStz E SIciik L, WERHEINEY 7 5 AMR e R L, Z
DA DRI T & S BEREREZ 2,

n X

2 ALY

1—2 4%
HTHNRTz L ICE TR I— RO RBE L AT, Fiz, BHFEREORBELICEKD 14 - 2EMROH
el a—ANNG LR, SEBRZTRINRENS SICHA Tz, IBTVIERED 82 4h b4S4EED 930 4 &
11U ETH D, BEOEMICED DD, HEOIKIC & 0 BRGNS b C LIz b,

79 Meijo University Senior High School



1—4 #Wa

PRBGERHOFMENAZ—FL [ 1
T, 5EHEAD, WA AOWR LR | 9999
WEE 5 o, HYFHIZEGE - 12, 2 | :
UCEREMDTITHEMANT2E5 | 7 |
666 6 6 0
2750, SSHHEADMD b IRtk | 6 - i -
CIERN D R T, itz zegama | 5 0w s ] as
DRPEFARERD SSHD a7 A n—ic | Bl s 3333 3 =H2s
.
AT, BEICHT B RBRRG | "
5, KATORMEERAEATNS | | it
WA B, A=IN—PFAZVAD/TIIN | ¢+ : ; : : e - : Ht
EE #s % B KR =i SE RE FHR OHE BF
I, A== a— N EKRT S L - *hE =
WS BRI RAVE £ M iz,
1-5 BERAEY - REEORS
AREERITHD ZERANDHEY « gRERIK
MOMBEBILTVS, F57 L8l ——— =
B FRICRT, HERERZ EHEIE LT - ol ] - M
FELHDLTOE LS ICRRIBRS T M o .
DER, BEERHHIMLTVE T LE ™ —
KT B, FDENBVEICERE W T @ e o T2 e
reETHS, tktand @ L HHBE L HE
ICHEHT 3 EMETHBHDT, FHRAD )
HEAEEDWS TOBRTEEV. 5 H o B =
%)S'E@T‘—é‘%o ° 1/H18¢§ ‘ H194FFE ‘ H204EFE ‘ HAERE ‘ H2EE ‘ H23%EE ‘ H24EE ‘ H2S5EE ‘ H26%4EE ‘
TR [E3/NYi =2 FhITKE HFEREKR LR &t REE ¥ - pRLE R
H18 &£E 23 208 24 7 262 551 47 50 %
H19 E£[E 20 222 15 3 260 584 44 .50 %
H20 & 32 247 3 4 286 594 48.10 %
H21 & 23 253 14 0 290 662 43 .80 %
H22 &£ 24 230 28 1 283 689 41 .07 %
H23 F£E 28 217 17 0 262 564 46 .45 %
H24 E£E 35 258 7 1 301 675 44 .59 %
H25 &£E 31 239 16 0 286 652 43 87 %
H26 EE 23 221 11 0 255 585 43 .59 %

1—6 BEDIBEEH
BWREZG T, ZTOMDITEOWFTREBI D Sl U 7zl o —8 27" 97 KHITHTEHH T O m KgH A
RED, PREGERIE TOMMMHIE (EAE) DA TWS, T 27T FEE, BRENBTORBELICE DY
KEGERHHIC B T A Te DBREEDFTER, BEEOHEHEFFENTWE T b o7,

FE BREEREE FRERENE F Yov &t
TR I8 EE  —&EXR 15 12 27 1 28
FRHI9EE  ZHER 17 17 34 1 35
TR 20 EE =ZER 20 26 46 1 47
TRy 21 EE OER 30 18 48 3 51
TR 2FEE AER 22 17 39 2 41
TR 23 EE ARER 17 10 27 2 29
TR 24 EE BER 15 50 65 1 66
TR 25 EE NER 16 39 55 1 56
TRE 26 EE - HER 14 40 54 1 55
TR 27 EE HER 6 21 27 2 29

& 5 172 250 422 15 437

Super Science High School 80




1-7 =k

51 I 55 2 WHEE OIS, i UIoREPWIAT SRR 2 LU MR, AResoERE (8, i
NMEZ ET) 1ITDOWTERIMIRKE & OB KD ERI L7z, RNICBT ZEEACBWTE, Sz R
9% T LIXERDEEN T OF v ) T SHRICHN TH B, Tz, 74—V RU— TR MIHE R E DR E 258
UTC, E#, BHTHEHET 2R ERAMICHNG C LR RZAERTHD, RIEEANOENLEE B XU
X9 2 B2 MRS % C L ITIRILD,

EHERERS (FRL 18 ~ 27 FE)
AR T ¢ — )V BT — 7 TORR7% & Tl L7 B2 51129 %,

BAZE Q7KE W BHN2)

PHORE « BEURY: - BB R « BHIRY: « BURARE « R « RS - —HRE - BRIk -
R TR - HIEBORY: « BRI « MR « ol B AR5« KBTI RY: « [ARFERE - IR
BIPERIRSY: « REDSA AR - §IHRY: « IRERKY: « BHIBE R « INERYE « RBORY: « SLanBERE « &%
RIERPARAN A ERE <ight @ Faouray Ry - ENiY A — FRE>

WHEAEES - RS Q9B R BN 3)

JAXA « HARPEEAHRBLTE « 8T 3 )UF — R aRar7emns - BN BREAFZERT « UK A A B
BHFERERS - PESERUNFR T IZEAT (AIST) « WIS & < 3 O B - 79 Y BE T - M T EO L2200
MRS - T TR - MOTATBOEN  BiSERF AR LT « EIIARI AT TEMNS ARl SR A e -
Spring-8 « BAPEYRIARIZEHT « o DNFEHS s LA - METEAN T 74 2T 2 v 7y Z— « HARMEAEK
PARRERIERIZEAT - FIIARPEZERENS AR « NI ITBOEN B - SRR A TSRS Y
FEAEREZEAT « MOTITBOEN  BEEEYERNIZEAT - HiX & IR ORI - & & BORPEN - HOWHH VS -
FPERPEME RS - W EEEIIEAE - NSMETEN  ARHRPARAE <igst : BIOTEC » /N1 1§
YifiE - NASA >

BMERRE (71
A&t 7 MU bR AT RS - Rt (St - BoekE - B - hEr Y
=7 Y THRAEH - BRI HRalatt

WBNEE (71)

Pimai Salt Co Ltd * Suksomboon Palm Qil Co Ltd * Kkt ) - ZZFERE TEASHE 77
RCEJE AN TS T2/ ad— RAAALEE - TaOXRYF v —« T7)VAVRAE X)L

81 Meijo University Senior High School



F2E S EREHE
FREZFEDIUHZHNS RIS SHEX .
FRETEE B B 1§ 2 NAKASE Hiroyuki
LRI B 220D SSH FEEIC DV T, TNE TIRIFEHE OVGED b ZO RIS U bWtz
ZTeD LTOWE Lz, SFEIE, PRETRA L UTEBINA G THT 2L THLWRAMND D L,

1 SSHERBHX 7 T X% 2015

SSHEE I IS FHIMEL TV EITHTH S, LHEFEE TPTADSAETHIAZZ I TOVE L, REFAGT
FBEEGIEZIITHOTEIL, BNEOHEBARICHERENE Lz, BTHEWEZE T A, HilF 4 50 SSH
PRSI Z CTHEBHIX O DOBIMEH D, 21 Kh 5 900 ZHOEF-ENSM LIz DT & T LT, Ak
FORENZIIEO TR, £9 4 BB N THITDON L IERELZ IS BG THAOREM TONTVELED
T, BRZR ST RRZWH UL Ui, il 2 ENBIMKEDOMREN S, TRALEOWI 2 Z Te WA I
MTONTVBDT, BRELERBMEEBIERITZILY) LOAXY IBRHDE LN, EICZOM@ED
DNBDRNIHAFHEMTONE Lz, ZDHRD, {S2HEORRICKZDHERE, %D 600 HOERE D
B ANZENTITY T4 FRBICVWBBINEZEDT-DD I XS DI TDRA T3 HEKT Uz, iz
Nz, ZBIRKFERIEE THTABR ORI EN B TEREDOEZE A 723 EDRKN TR D RN
FERRAED LWRRRIC KB FETHE ST AN D 5Tz, SRIOFEENEZEICED THRIEICFEL TIRRLW] LD
SEENEEEE Uk, HEREROMICITONI Iy ¥ 3 VTR, /SRIVORTZED hh 5 & & DR
MEETHITIYDEETANHIAZ LTI NE LIz, EDERDIRIIVETHDRTNTEWEIEIETE
<, HBBEZFS TOMHEH O, MEREFEMIEA XD ETEEMPOLOLEKU LN, FHHANR
EXCHETEE L,

2 BSEHE

WEAEIZLZRE — VS T T, BUERITT> TE R RS TOMNHEZ R IE Lz L RE, HRESENS5T 5
ERVZFITNT L EEMEILTOVE LD, BHIOHARABHED TS RNA TOHERENAZFS T LT,
ENEEES G ZERELIZD, BIOKAE L OMPABRRERRZHM L0 &, FEFBHRNEBRD T
BEERHBTVE L, FHROBEEANMAEL TOWERVDT, SEEOTIEEH LRV ER>TVELEDS,
HiizmHEL LT, 12 HIcZ A FEO FLZOLHTEREICDT T Ve AF 2 T R—2 2 ET 5 32 K
D 300 %4 & HARD SSH # 25 #D 200 i —IC = U TITb NI RESICBM ULz b #iEZRITE Lz,
WMEDOHT, SRIOZHETIEFROMAERELILBAADT L, FEETH S/ EN T & FREMSE DRSS
DN TDHERERALNM IO T L 2B E, WREIGESTZILNONEDENZHIHETH D, SHMkEL
THS T & T O AR & O THFANIZE 21T E o FIcE> T NB T e 2R LE T, Fi, EfED
PR RIIAR DO Z FIORIC & BRICH VTV EEE, Tidlh D EBICEMZZT TOBETFE#R UKk
Hitho#HEZzRETE5, YHIETLEZa—ATEHEIND LIz EBERAT, EEO—FEmE &
FEBEOREEINMERCSNE LT,

3 AREMRERR

SSH OmeRRIC G 25 LT EEMFERERTI N, FEbI2BENEOMRRBREVSIBET, SSH
BEHDOFERTZ T TR ER Y I X EBEFR TN TV AR 22 NE DM ERDFEERMTDbNE L
7eo SSHEIE T, TA—8—H ALV RAT K] RHOHTIT> TV AHENSEOH N SN ==
CEENBHIRMEHOMIE) LWV S MM RGEZ LA THRERSNEK Lz, BEEDSIE, RRICHEIOMRZ
BEZ THRIMEICDRIT T E N DRADNEDL N, ERDZT 5 TRIRWINEI R E DR Z IR L %
L7z

e, RAZ—t vy a Y TREROGTEIRETERD >TIMENEZX LD DOZE/RLTET—A
TIEEEDIZRRZFEL SHIHL T NEK Lz, BT 2 AZTERCE LD, EOMZRE QIR LKA

Super Science High School 82



TN, FHEORKD SNEERDRUA, 50 0hH-> LWV HIGHETCLERVER L,
RO TIE, JST O EAERAE LIRS D BIRIEBIRN 5, SREDE[N 2L LT, 5
BOFAMEICEILTDY FINA ANH D £ LTz,

4 BREEHEE

SEEOWEEZICT 2R, AP SCHEREZF - b2 BER T, Ju—)ikkT—< L LT,
SGH & DHLFETITONEK Ui, 2RAEZMGIC Ui L LTI, 5 HIC NASA Oyt HiffiT oY g »-A-
XU T T4 RERDHAN—AY ¥ MUTE LT B £ TOMRER & BIE NASA 27> TV 5 FHITFZE DR
RIRIC DWW TR 2 R A TeallAM TONE Uiz, 2L BEOEREN SIE T E THA E TR TeNAD Y
FEDNLIEONZ L WVWS T LT, BOAS KD ICHEZ RENSHWTWERDHIRNT Uiz, #T#&ICE,
KL THZREHEBICE L OEENET D, FETGETHOCEMT AR LN, AN AR ZHNS X
TREDEOHATHE LTz, 11 HIIZEHRINESRES DS Ry bt 22—y e—X - Tz
IWRZEBIHEL TEU & FAYOBLR] &5 24 MVT, EU OFEHRREEDN S ihsD THAERIN TIXBE DM
BD—DTH 2 HRMENC L EEFAATHENZINE Ulc, BN D &, HFUEBRIC OV TIERZER N
CHIE R, B TRICEMEEIC K 2 EREM bR RERIMH EhE L,

Varv AT T IA FRIGHEHOHP TEEDOFENRKETH S LD IERLABRSN, [Benkyou,Benkyou
EMELEREZMELTWRETFE Lz, YE—X - T2 )VEMSIE THEEABHNNEDTTFE W, FAEH]
DTHENANHNT T2 ZEIARLTUED, BAORBZELUTKETEE LK) &, HBZ/AF5 L DEE
B ENE Lc, TNHDOITHRICIIREELSINT T ENTE, HREELALTVEHEVSS LW
FIOTHHEBIFMkZ L TV iZE el d,

5 xTEBYnOv

ARES, FIRIRZEIC LK S L0 HLZE O ED RN 5, HP F THERMZM U THR#ES Mo ik,
PRI E THIFZ AT TREN L TV EE Ui, WEEDN Sk L TBIEN TV 2RESD R E, 4
D0 TR AREEDOTICEHEDINNDZ 5 TS, NANICIE, EFELTHIFEIT>TWD MHildczD
T %% %] FEERT Ta—FNEDZDT, fEFHWVTEH LWRERND 2 L OSNNE ORI T
Lizo 7z, SEBRABOBEERBANCESZ 2LV EKT 20 )—RXD [SENCE] &I NRE
MHOF Lz, HH LR T — IR EF BT &0 5 B S et Ve 2= — VI NE T LTz,
FENRE LT, BRACA TV RZDITA TV RKEDNSHHEINZT A M)y R EICK S, HOORERZIERN
2T LZHMNE LTI, &S T2 THRTETRZ 5 ZEZ 500 UM SiE04EE
2 TOWROEE S ZbRX T W2 & E Lz,

F7z, #@E 10 FEMO LY O ONREE LDz Yoy AAA EHR) ] & 5 FES0ICHIIE N
LD ET, PIRECHEE TV IEEE L

6 FLo
SSH Hiiff 7 = A% 2015 RAEFEMITHREDICSA U0 LT, SSH & SGH FRRA SR NEROTE LI EH 2
MF, EHI, HugEOIC LT, RPERRESIC LB RS2 TV LOWMEEZT, AN g0
DO LEOEZBENMATHNET, SHEDOETETOREBERTFO>TVELVERVET,

83 Meijo University Senior High School



FA4R MAFERRELORERUSEOHARBAEDSR - ROER

BEEEA  ITO Norihito

B1E RELSEDEM

§5 2 WORE & HRHHIE Nl X 5 TH %,
BXERICE ZERMRZE) -4 —DFRK
~AVRZIV) TFIY—DRLESOVHFEZICL B FETHDOER~
HAFH O SRBEICKSF v V7750 &b
@ @RBFEICEBY AT 1 7 VBB DFTHE
® PEZHFEIC X B WIFEFEL R DORME & AMEK

3 DDHNFHLEWAFFEDONE L OBfRZE FRICE DT,

EARE  WENE- AT BANE ERNR Emems b JCOV FrlJ
1 O reEENE o 0 0 0 0 0
1 @ o o O 0
1O EABSHE o 0O 0 0
1 ® BHE 0 0O 0 0 0
1 ® T1-IET—2 o 0 0 0
1 © BEREED 0 0O 0 O
1T @ EENAOLTHRR O O
2 © WEAEWRS O
3 © SHES#EIIZEZ O O 0 0 0 0

[EHD AV VDTS —Of LS, FUHOM HcH 57 5,
[H® B#) 752 —0m L, REERIRAMOERICH 5T 5.
[EH® FPEER A OBERICEF v ) 7 B TH 5.

TNSOEHIAZEE X T, K 25 4F 10 HIC A—3—4 A T2 ZNA 27— VOHREHl AT 7z,
FERIERD & 51T E Nz,
REFETIE , HHOHEE Y RERARDRQS L EEHELRhERL TN S,

<ETI3EEFT>

O PATS) 10T FARRY 73248 | 2N — A A F )V OHICHHREICHR 2 T % 5 THZE BIRRERDRE S KTy
O VAR IR EMRICR S NEWRE H D K R EFT0n 5,

O EREDZERITOVT , HIWRRFICIR S LEDETGEED 177 TRV D T, FRICHE IO T TEIC Y
BREND B

O WHMNEIET T, FARNE N ACIC T THEG 2 TR BARNE G IEOSR  BEROBGEEZT 5 B
H%

O — MRS A EICIZED A TV R DY, 2R DR HEDWIZHREIC &0 B 7o fa 8 1 EOBGHIC ]

ARLDMFEFAFEDOHNE, PRREER, A== AL THH, HTEREY 7T —m Lo
L2 DEHENRORE TRA—N—H ATV ATR] THB, V26 F7H 15 HICEHRL—E &K T
D NTTK 26 FEEREINRAEIHER TR, 2DV F2R5ENTE R, BTEH, BRI
TEEREZERE B AR RO R, ARNENZE DO EAMZEA L, AKX ZRENEZFTERETES
BONEZ T BNETHB LK LT, T T, K26 FEX D EERER AT A—/S—=F A X 1]

Super Science High School 84



(A== ATV ATR] LHBRH Me2ER) OfRENALIFE EERET L EBIC, RHOLQ%
HAE L, PRIFHEOIEMEHEAZEE 2 T, RO EZSRET ST L& Uiz, B HADFERIC DN
TlE, FHK 26 WIepRmEE 2 RO NE - /i - Wik 1R EmAEBEIICK

ZF ¥ V7 AR L K BT AREREER (p20-24)] TH4E  FARNZRETZETHD A

2—1 AL (p48-50) ) #BHEI Nz,

IMRERO © BRREMISEIE, FUNOALEICEST %,

IMRERQ © FREMEZELC T, HEPEREDEADY EEZISKDI1CES,

FRE 2 DO/MREHOMEERE R, T 26 1 WFZEBHFEmEE 28 MR ONE - /5ik - MEt
F1E @AWECKZF vy ) TR EAENE L PREGERR 1 — 1 A—8—Y A T X 1(p20 -
24) BB ENTV, LM B 3T TNz K 218, ARROWZEHFEDREICHE T Tl A > 2V ) 75—
Ol E] BERENDDH B, WO~ ZEMIZ7DDT L—LT—Ih5K LTz, Pk 27 FEIZE 5IC
MEEzZ A, MANCK2FEFEOMAICDNTER Ui, W28 WIABRONE - 71k - WGk 43
FHRNRFOEETIOMA B3 FACKZHENSE] ZBREI N0,

EO ERMERNEZOCEBORETY A ¥ &2 OREORKGE
MER  FENTIEOEEER X UFHE 1L DT HE & Z DBROMGEE
IND 2DICDNTCH | SRR ZIT S,

B2E RROER
A—IN—Y A LV REEDE N EARD A —)8—H A T2 ZADRRE R DT=DILLTD K 5 ICHLD FHTs,

1 BETOERED
O 7z AR EZRIER

FEHIX O S S HRROMEMRRZSMNEICE KT 5. BMEIITRERDEMR L HELINCE, RESD
— WS DOBMNE G,
@ KR—=LR—=Y

KDY =TT A MIIHAL DWE#ZINRT 57 17 %23 U, Lt N g, s RS> 7 =
A B OWFENERR ENTRTHE, HEIIIECTEY Y O—RTEZXIICE> T3, HHOEME—
R EKRTE %,
®  HERET DL

Z—=I8—=Y A TV AFHEOME L ARROHHZ Y —T Ly MCE &8, BN K IR OES A fe/x i O
RIS %6
@  HEADE K

RNDOEFEM TR E RPN B > Z ML BIMELUONT BT & RERITTDRT VT
TEEUT, INHE R RO LNRIFOERZTTD T L,

2 BRMELTOER
RO KD =TT USRI - JST « SSH f57E#E « BEBHMRSANCidAi Lz,
WK 24 4 THEY S A A
R 25 MRS RERERE INA AT AT A Bbt [N A T AT X
TR 26 HRE EREERIE TRIPAHEGEE] B0 TRIYASREE )
R 2T . PRGEGERIE A= S—Y A X1 M AT %M
R 27 S TYay  AAX (B )
R 27 FERE CEREGERIE TRISASEEE] bt TENGLISH for SCIENCE OR#RE= &R 3)

85 Meijo University Senior High School



Iéﬂﬁ

BH1 T2 FE ARE BERER

i £ 1 FiE & 2 FIE F 3 FH
it -{ %
ot L N ' [ TR s i S iz e
fir Y TIRYaEYY, G4 TIRLA TS )
[HiEse 4 4 i 4 4 H
[{ iB{LZLB 4 i
i iNAB 1 i :
[EFEE 5 3 3 13 3 3 3 3 3
RS A 2 2 2 2 :
MoOHiERwB 1
B PRA®A 2| 2 2 2
¢ PHA®B 1
B 2 B0 10 1:0 4
N iaR 2 2 2 2 2
R EGh- R 2 "EE' "‘EE' '{> '{»
R
W1 3 3 4 |
/O | 4 1 1 4 4
% B 5 6 6 6 6
| FOITA 2| 2 3 3
f B 2 3 3 3 3
. A L ARVETR 2
j | B ARERIIN 2| 2 2 2
]| PR | 3 3 2 3 04
T (b2 Je il 2| 2 2 2
% HeE 1 3 3 3 3 3 i 3 3 3
& B ik 2| 2 2 2
# Vit | 3 i3 3 13 i3 O4
B g i ~s| 2 | 2 {2 | 3 i3 i3 i3] 22 2 2
| iR 2 1 1 1 1 1
ﬁ Y 2 IR PR PR B
X I 2 W2 : N2 N2 N
(i 1 2 W2 N2 NN
=, EEVE F 1 | 3 3 3 1
POEEERC PRy 3 | 4 3 3 3 3 3 3 3
INEEAAE | 2| 2 3 3 2 2 3
[ iRZEE ]
SLEEN
i AIEN
e 2 2 2 3
HHE P HREIA 21 2 i 2 2 i i i
il it L iR 2 2 i 2 12 i % %
VPR : Pl 1
R R A2 9! ]
A= =#42yA | %] *) #1
A=r =442y 11 *¥2 i %2 i %2 : %2
@AM OISR 3~6| * * * = B - B *
whliE® | k—an—2iE® [ 3] 1 P 1 i1 [ 1 P il 1i1 i1 i1
At V30 731 231 [ 30 730 730 731 [ 32 230 730 7 31
B BEMRER—/N—H A T REEEIE TRANEEBOBRE [CRZT RN MDA | =@

F2FF—MBRDZATENAFET Y/ EX—IN—HA TV XiF THRENGFBORRE ICRZT MR-V -HIAI ] ZREE

BLRER—N—YA I VRIS THREERI (TRAT -V -MIVAIK | ZEE.
BIFFR—N—FA I VRIS RIE THEEER TR T RN -HMIH | ZREE.

Super Science High School 86




BH1 TM26FE AFE HERER

= &1 EPEZR EREZE
LU | A e o e
e 2o [ERE Ea A—ri | [EIB Ea A—ri | [EIB
iz TR SR | BRSOk T T R | R
EERrG 4] 4 4 4 4
BB 4 3 3 3 3 33
W WB 4 3 3 4 4 4 4
EEare 3 3 3 3 4 3 3 3 3 4
oo HERSEA 2| 2 2] 2|2 | | |
iR B 4 03 2 O3 04 4 O3
IE - RALA 21 2 2] 22 |
s AARHB 4 3 03 04 03
N Bt 2 2 2 3 2
e it 2 2 2 2 2 4 4
it - iR 2 2 2 2 2 2
B 1 3] 3 4 3 4
o BRI 4 4 5 5 5 4 3 5 4
peall 5 6 6 6 6 7
¥ BeEA 2| 2 3 3
$FB 2 3 3 3 3 2 3 3
# B L MRS | 2 P
;J; W) BRERE 2| 2 | 2 2
| B ;R 4 3 3 03 4 | O4 03
4t s S 2| 2 2 2
i@ (%3 4 3 3 3 3 3 3 3 3 3 3
T OB R 2| 2 2 2 2
) /] 4 3 3 3 03 4 4 04 03
# FAHH 3 3 3 3
ﬁ I SE ~8 2 2 2 2 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2
C LR E R 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
B = EERI 2 H2 H2 N2 N2 N2 N2 N2 W2
H ES! 2 H2 EH2 EH2 EH2 N2 N2 N2 W2
i HiE T 2 H2 H2 EH2 N2 N2 H2 EH2 N2
33azh-yav R | 3| 3 3 3 4
s Aazh-vay R T 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
PR #HL 1 2| 2 3 3 3
e 1 2
L&A 4
SRR | 2
HeREEH 3 3 3 3 3 3 3 3 3 3 3 3 4 4 3 3
FRE  FPEHAE 2] 2 2 2 2
Tt bW 2 2 2 2 2 | % | 2 2 2 S
o EIBREGE 1 1
AE g |
PRGETE 1 1
o EEmE 2
;’f A=N AL/ ATEK Yl Yol
A=N =4z A 1L %2 | %2 | %2 | %2
23T 2
N E2SE XA 2
Sriomeny MR = 1
AR L EZS 1 2 1
1 * * * * 1 1 1 1 1 1
HEREE) [ A—2—2EmB [ 3] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
At 30 [ 34 ] 30 [ 34 ] 3232 3232 3432 34 ] 3432 323 [32]34] 32 34 34

1 LR il A 8= LR TREHREEOMM) (ZRZ T Do ML) 2l
2 H2%E ROGR L RRESCRIZOM N5 1R AR
FRERERITOMA S 1 FHH &R
IR & A— 33 TREHIZRFEE ORI ISR T Doy Ml 2@
A== Thhar L) ICRAT Don -Hzags’ ) 2 I GieF)
3 WS IR & FRESCRITOM D 2 AR TIBI LR H A RkSUR S
FEEERITOHIN b 5 2 A4 TR L 7B H 2 ki e
A== ZOHIN D 1 H R
A—3—id Thg LA ITRAT D =298 ) & J@{E GeA)
4 ENEGUIEEID O FEGER
S TR ey I 2 %, THEHER) STERY 7202, R RERIEY 7 7 2%, [30R] 13 [B0R=a—2) &, T8 13 TER=a—2)

G4 TIEFGATIA v Aa—R %, XA XA AP A v Aa—R %, (T2 )T 7 /P4 Aa—R %, [A—"— Tl x—
NP A TR TR BRT

87 Meijo University Senior High School



=t

T2 7EE

AFE HEHRER

[ F1SE FIEF BIEH
wr | B n R el | e T AT lmm| ME T ww 11 el
fiL - sqiz[aq2]77r 2 A B EsdE AN Si7[44]=77] A | B 7| R
EhES 4| s 5 5 3
H |®{txB 4 3| 2 2 2 3 3 2 3 3 3 2
m |HHmB 4 3| 2 2 2 3| 4 3 3 3 3 2
EHERE 3 3 3 3 3 3 3
o | A 2| 2 2 | 2 2
B |#AEE 4 04 3 | Os [mk] 3 | Os
B |RAE#A 2| 2 2 | 2 2
# |AEEB 4 04 03 [mE] 03
RBitits 2 2 3
2 |6ER 2 3 2 2 | 2 2 2 2
B |Eis- S 2 3 2 2 2 2 2 2
BERE 2 | 2 2
#E1 3 4 4 4 3
#  |&F0 4 1 4 5 5 5 5 5 3 3 2
#Em ] 1 [ 6 [ [ 6 4
HEA 2| 2 2 | 2 3
F |H%¥B 2 3 3 3 3 3 2 3 3
& BERE 2 5 | 3
? L ARER 2 2
.ﬁ R 2 2 2 2
£ om [wm 4 3 3 3 03 3 | 08| O3 03
f %1 2| 2 2 | 2 2
2 = 4 IR 3 BEEERERE 3
# A 2| 2 H] 2 2
*.4 #H|E® 4 3 3 3 3 03 3 3 o3 | 03 03
# B O 1 1 1 1
B AHEE 3 3 2 3
7~8[ 2 2 | 2 2 2 | 2 2 2 | 2 2 2 3 3 3 3 3 3 3 3 3| 2 2
2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 | W2 | W2 | W2 omz| omz | omz|om:z|om:
2 | w2 | w2 | w2 | omz| om:z | omz|om:|om:
L 2 | W2 | W2 | W2 omz| omz | omz|om:z|om:
P 3| 3 3 3 3
; £ 4 3 3 3 3 3 3 3 3 3 4 3 3 3 3 3 3 3 3
= EWBHR I 2| 2 3 3 3
LT 3 3 3 3 3 3 3 3 3| Az 2 2 2 | 2 2 4 3 3
FE (FEEE 2 2 2 2 2
e (Herme 2 e 2 2 2 | 2 2 2 | | 2 2
|26 e 4
o 2 2 3
1 1 2
2
ol 1 rl 1
*2 2 *2 2 2
A {237 1 1 2 1
N Foreis 2
f‘ﬁ;ﬂ?ﬁﬂ Fo—rL s |3~6 2
wAMERE 2 A2 4
* L * * ¥ 1 1 1 1
IS | - bA— LG | 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
&t 32 | 34 | 34 | 34 | 32 | 32 | 82 | %2 | 84 | 34 | 34| 84 | 34 | 32 | 32 | 32 | 32 | 54 | 34 | 34 | 34 | 34
H1 2% —RTFRENECFEIONNL 1EBRR
—MEFR L A——ABIL TREMLEEOREMN) TRAT M- —zvall) %@ e
R RITOE G 1 H B iR
A—rA— A THEE L) ITRAT Den’ —zads” ) W GrE)
2 3%E —BIFHLSECRIIONSL 2 2ETERIR LEEE & ks
—ifE L FRiT ARG 1 HBE®R
WHEERITOMA G 2 SETRIR LB B &8k mis
A—A—ABIOHNG 1 B EER
A—rA— A THEE L) ITRAT Den’ —zads” ) W GrE)
3 EHTER T EED S PR RR
F4 ZEERUIFEOA—SA—OARSSHORMESRHSBSOHTREL T L, BESSHORE £ 38 EaH RS2 BES0STREL 7T,
HS T—f EaT—RiEEs 7206, ERETEREY 7A14%, HiEEMEEE2 7 20%, TXFHR) X TXHRa—2) &, THF) 18R

Super Science High School

a—R | &TF47)

(G4 7HfzrAm—R &,

[R— A AN f TR 2 TR BT,

Tif g gkl FH Az raa—2 %,

88

572 W7o Az rra—2 %,




&K 2 SSHEEREZES

$220 SSHEZEZERZFFES
HEF:¥k2 7E7H2 1H GO

BEER

17:17~18:15
i D 2R R AR 1B SR=
& - DNty - okl = - I

R AR E— -
BEfEE © Sk - Gl - Bk (DAL BYEsik]

ME, home (AL RPEGERMRIEE Y 2 —]
BArERL D 88 21 [\ S S HilEHREZGRHHFES (B
(R 26 4 12 H 10 HEAfESD)

BRI K 26 FE WFSEBRRE SR

BRL2 PR 2T FE mHEEEERE - S S HE X
T1AR

BHR3 EI3HS SHEEOHGEICMITT

FU®IC, 2210 S S HEHEFERZESDOMMICH
720, BARBERRREN SBREDIAXENT,
R, BRI TH 5 K PAE AL 2 —DHERED
5, RAEOEMIMNMTON 2 X THFETZHDE L
DR D > Te1%, ZEOLZRITHES ZEOHNDNH -
7o

(rfERR 1]

#5210 S SHEBIFERESOMEES L, Wl
720

€5 )|

1. ZEEOETOWNT
HRIZUICDOWVWT, WEREND, S SHEHFERES

ZEROFEEICOWVWTIE, P2 5 HEENSIEEZZT
T3, FHITREZE T LIEVEDRENH D, H

HICEHR LR, 28 —-HTHREIN,

G|

1. PR 26 £ S S HEEFFEHREITOWVT

HIELICDNT, T ZBERN BIEN DD, P
BENEBGHD S, BRI 1LICHEDE, PR 264EE S SH
HEFM DOV THENH > T,

FNT, AIRBEIN S, SHROFEEM FOFREL L
T, SSHHEXEHRAIMOMA  ICET ZRHETFED
HFoNTHY, FHETFIECOWTEEN L CIFEEW
RERVWEDOHENH -T2,

TNEZIT, NIBEELS, LFOBERPEREN,
HEDRAIEIE L T2 2R 27 FE OO fAICTHEN T
Fike, MEEKTHETT 25D, MElEni,
< Bl 21T S Y, EDEOFiiZ EH LN TH BN,
EOWHAN S, EHEROEED LWV el e H %
RNETH 5,

- HIROIY RIS T, ZEAREOBEDN, 2
THRRZFHNT 2140 Z2D< b, ThziFHL TN
XTH5,

89

2. PR 27 FE MY (L) 12DV T
HIELICDWVT, FHTITEERDN SHEND D, Pk
BNBGRD S, BRI 21CHEDE, PR 27THE5 A 14 HOK)
IR E NIz TR 27 MR RGE R | KUK 27
FTHI18H (h) IchfEN/z 'S SHEMEHX T =
AR 2015] OFAERFEICOW TN D O, TR I Nz,
3. H3MS SHEEOHEECMITT
HIZUICDNWT, P TTEERNOHENDH O, H
BEENBGD S, BRI 3ICHEDE, EI3WS SHEED
HEEICAT 2RETNBIC DWW T OFIAND D, TEREI N
7zo
VEs

£23E SSHEELZEEREAFES

HIF D Fpk2 84 2H2 5H OK)

12:00~13:00
Sl SO I = A
s Pt T
RIEHE A fE— - ok W= IR 1
FEREE L AR - iR - B (DR BYE s

B (AL REEHERFHE Y 2—]

BB 552 200 S S HEl IR ERASHEER (R)
CERL 27 47 A 21 HEE#ED
(BRI 1] FR 28 4EE A—IS—HP ATV ANA AT —
VS iteE i O A
(Bk 2] ER 28 FEHE A—IR—Y ATV ANA AT —
JU DR
(&4 3] SSH & 1 FEHg HE
(&#l 4] TISSF2015 D54}

LW

eSS

Z Ui, 523 [0l SSHHEEREEZ B X ORMEICH D
IR B S INE RSN T,

(FfEaR R 1]
922 S SHEEBREEZAEZORFEEIE, METh
7zo

(G& &)

1 XFE B3 SSH) OHFEICDOWNT

MBS AR AR - AIRAEE - PHEBGE R E
Kb 2H 12 HidAtbN /28 3 SSH oHiEEe 7Y > 7
DMENEENT, Tz, BRI BLUER2ICHDE
K 28 AR DO F fiEt I OFEIS DWW TR E Nz,
cFHTITRAEE XD, TNETD1 OFDOHRD HIHE
HARE L, @K E2OHESEZ 9 X I mD TEEMNIX
R OERICEEL TIELWEDERLID - T2,

2 SSH %A EEHENIHESFICDONT

M@ mSE PR AIRAEE - FIBEMRTES D, &
F3BRUERIICHEDE, FR2THE1 2 HlAtbh
7z SSH Z A FEESNIHEIC DWW T DFAN R E Nz, &
%, ZADNTVERE DTz U337z HE L T
WL B IAEAVRE N T,
EHERROEENANETETEELEOEAND -T2,

Meijo University Senior High School



BH3 RFEEORRM EERE

—_7

= ENGLISH FOR SCIENCE

presenting, speaking and discussing science topics in English

2nd grade W

Cover: Garbage Polluted beach - iStock - stock photo ID: 4768256

ENGLISH FOR SCIENCE COSMO PACE
A guideline to presenting, speaking and discussing
about science topics in English
Meijo University Senior High School

2nd grade

2015-2016

Pace

COSMD e et Carver Eashare

ENGLISH FOR SCIENCE COSMO PACE 3 ENGLISH FOR SCIENCE COSMO PACE

Super Science High School 90



Curriculum overview

nce  Presentation skills Key points / learning goal
topic
|ntr°ducti0n 1 Rainforest - describing a graph IEE: Introduce, explain, emphasize
As you can see__ has the highest value /
- presenting a graph decreasing, increasing, higher than, lower than
Doing scientific research is important for our future. But sharing our research outcomes in a 0 Rebr et et - e viuale  formalae 1
oo sy I8 just s important! This course has two goals obotcs - Presnting a mathematic 3scpofor pesnting viunls / ormul's
Y ormula ntroduce, 2. Emphasize 3. Explain.
1. Improve general presentation skills - Always make sure you add a subject and object
2. Increase the students fluently and vocabulary in (scientific) english. - Giving clear instructions in your english sentences. Otherwise it is not clear
using robot related verbs: what you mean. This is not only important for
General Presentation skills T e o W R e e e I
Presenting or public speaking is speaking to the audience. Many unexperienced public ap) o mean! : ! )
speakers, just read out loud their notes, I call this public reading. They forget how important it Y
is to include non-verbal messages, such as gestures, eye contact, voice intonation, posture and 3 Own Physical message Set your feet, set your hands, eye contact, voice
attractive visuals. research . ;'(;luv:iu‘, = ;;l;;m'nw :u o t your story
Public reading is a very common mistake that unexperienced presenters make. And while there LD © Sy
is nothing wrong with preparing yourself well by writing a script, it is very important that you Visual message Introduce, Explain, Emphasize
learn how to present without a note to engage your audience. 1image, 4 bullet points, 6 words, letter size 24-36
Increase the fluency and English (Scientifc) vocabulary 4 :::‘x'ﬂm 1‘1:1‘:;:‘@;‘:1’1‘;:’::;qu :::::‘mn\ ard [x steps], turn [degrees], repeat [x
All the classes are 100 in English and offer a mix of listening, writing and speaking skills. Each o i
unit has a different science topic. The students learn to use new vocabulary through a variety of 1f you pass [an obstacle] you get one point, if you
activities. Each lesson has at least one speaking activity, so that the students get experience in - Present what happensin  touch [the ground] you loose all points.
expressing themselves in English. A full overview of the activities can be found on the following your self-written code.
page. 5 Mioo - Comparing items Use gestures when comparing items.
plastics
- Creating simple and clear  Draw a large visual, don't use a lot of text
visuals
Use simple language (As you can see here
Rosa Veenbaas - Presenting visuals Thisis use gestures and keep eye contact.
English Science teacher .
Cosmo Pace 6 Final Review presentation key E.g. Introduction: First, I will talk about ...,
presentation  phrases Presenting results: As you can see here.
s Conclusion: Today I talked abou... Please
remember that
Introduction: greeting, opening question, what,
- Review structure and why, overview
visuals Body: 1 (Background), 2 (Research methodology),
3 (Results), 4 (Future research
Conclusion: Summary of key points
Visuals: Clear, 1 image, English axis labels, Max 4
bullet points, max 6 words per line
ENGLISH FOR SCIENCE COSMO PACE 5 ENGLISH FOR SCIENCE COSMO PACE 6
Introduction s
Curriculum overview 6
Table of contents 7 .
1.1 About the rainforest
Unit 1 Rainforest 8
Key points: ‘The rainforest are sometimes called the lungs of the
Activity 1.1 Rainforest threats 8 earth. All the trees and plants convert carbon
Activity 1.2 Rainforest climate graph 10 Rainforest threats dioxide into oxygen (photosynthesis): fresh air for
) s Rainforest climate animals and people to breath. It is said that 40-75%
Activity 1.3 “Did you know that __?" Sharing information game: " Presenting graphs and figures of all living species live in the rainforest. Increasing
Activity 1.4 Mini presentations - secret key word bl levels of carbon dioxide can lead to the green house
effect.
Unit 2 Robots 12
Activity 2.1: Paper cup activity 12 1.2 Rainforest threats
Activity 2.2 Match the robot vocabulary with the pictures. 12
Activity 2.3 Design a service robot. 13 Activity 1.1 Rainforest threats
Activity 2.4 Solve the forward kinematic formula 14
Actvty 2.5 Presenting a formula 15 Based on the pie diagram on the next page and the rainforest presentation of the teacher,
answer the following questions.
Unit 3 Own research 16
Activity 3.1 Write your script & visuals 18 A Describe this graph
Activity 3.2 Presentation contest 18
Unit 4 - Computer science 19
Activity 4.1 Java script activity 21
Activity 4.2 Design a game 21
Unit 5 - Micro plastics 22
Activity 5.1 Comparing A and B 23
B. What can we do to help to preserve the rainforest?
Activity 5.2: The ocean clean up 24
Activity 5.3: Whole class presentation “Marine Debris" 26
Unit 6 - Final presentations 27
Activity 6.1 Write your script & visuals 29
Activity 6.2 Final presentation 29
Glossary 3
ENGLISH FOR SCIENCE COSMO PACE 7 ENGLISH FOR SCIENCE COSMO PACE 8
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Cauvten of Deforentanon in the Beazilan Amacen, 2000
Cotw rnching, 43 70N 3

Presenting a graph

TEE

Introduce:

This barograph / map / pie graph shows what the causes are of
deforestation in Brazil

Explain

‘This bar/line/ part is cattle ranching and is 75 %

‘This bar/line/ part is small-scale agriculture and is __%
This ___is___andis__%

etc.
Emphasize
As you can see cattle ranching is the biggest cause of deforestation in
Brazil.
ENGLISH FOR SCIENCE COSMO PACE 9

1.3 Rainforest Climate

Average monthly climate statistics for Japan and the Brazilian rainforest. (source: http://
www.worldweatheronline.com)

Japan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Temperature 7 7 10 18 19 2R2.5 26.5 27.5 24.5 18.5 13.5 9
Rainfall 60 60 125 139 150 168 182 186 R15 R35 108 44
Amazon Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Temperature | 27 27 27 27 27 27 28 29 29 29 29 28

Rainfall 264 262 298 283 204 103 67 46 63 111 161 229

Activity 1.2 Rainforest climate graph

Draw a line for the rainfall and temperature in the Amazon in the graphs below.

30 300

25 - t.. 250

20 _— . 200 o CR
15 .'. %y 150 M .* -
10 S 100 z .

5 oo’ 50 *° ° .
o o —
Jan  Mar May Jul Sep Nov Jan  Mar May Jul Sep Nov

Describe the difference between the graphs
ENGLISH FOR SCIENCE COSMO PACE 10

Activity 1.3 “Did you know that ___?" Sharing information game.

Each student will get a card with a graph, bar graph, map or pie chart about the rainforest. Look
for the key information that this graph is presenting and write down on the card: Did you know
that __[key information]___?

For example:
Did you know that cattle ranching the the most important reason of deforestation in Brazil?

Walk around the classroom, find a partner and share your information. Listen to your partners
information and then exchange cards. Find an new partner and continue.

Activity 1.4 Mini presentations - secret key word

In groups of 4, prepare a mini presentation.
Each group will get 4 key words from the teacher. 3 of them are related to the rainforest, 1 of
them is not. This is the secret key word.
Make a presentation using all 4 words and try to hide the secret key word in your script, so
that other students won't realize it.

- Held your presentation in front of the class. Class members will try to guess which word was
your secret keyword,

Example key-words: deforestation, Brazil, kapok tree, T-shirt (secret keyword).

ENGLISH FOR SCIENCE COSMO PACE 1

Unit 2 Robots

2.1 Robot instructions
Key points:
Instructions to robots have to be very clear, if you
_ Robot instructions leave out the subject or don't give the details how
- Paper cup activity far to move, the robot doesn't do the right thing,
_ Presenting formula's When giving a science presentation, it is very
important to give clear instructions as well! Never
just assume your audience understands what you

‘mean, make sure you give them all the details they
need to understand your presentation well.

Activity 2.1: Paper cup activity

In pairs, instruct each other as if your partner is a robot, how to pick up a paper cup from the
table and bring it to your mouth to drink. E.g. Bend your elbow 90 degrees, move your hand
forward until you reach the cup, open your hand fully, etc.

Activity 2.2 Match the robot vocabulary with the pictures.

Check the robot vocabulary at the end of the syllabus and match them with the pictures below.

ENGLISH FOR SCIENCE COSMO PACE 12
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Activity 2.3 Design a service robot.

What tasks can it do? And how can it move? Make a drawing of how your robot would look
like. Present what the robot can and can’t do in pairs or groups.

What can it do?

How does it look like?

ENGLISH FOR SCIENCE COSMO PACE 13

2.3 Robotics kinematic equations

Forward kinematics = Angles to positions, Inverse Kinematics = Positions to angles

Example 1. A simple forward kinematics model:

How to read equations in english

+ |plus 6 Theta (angle)
- minus ° degree
ey w inus 9
v N . .
' e x/*  times X* x squared
A a - X' xtothe fourth
N Y X to the power 4
V ol = equals 3 three fourth
4 three over four
» "
sin | sine V2 root2
, the square root of 2
-
. - - \"/Z_ the nth root of x
7 7 cos | cosine Xy.z XY,z coordinate

Activity 2.4 Solve the forward kinematic formula
X2 = a1 cos (6) +
ya=ar*sin (81) +

Calculate the cartesian positions of the end effector (x,y coordinates) given (ai=2, a=2, 8: = 30,
82=15)

ENGLISH FOR SCIENCE COSMO PACE 14

Presenting equations

TEE
- Introduce
This formula calculates. .
- Explain
a1, x2, a2,01,02 represents...
- Emphasize
Please notice that....
The point is that...

Visuals

Highlight and circle the parts you are talking about to make it more
clear.

Equations

Activity 2.5 Presenting a formula

Present the outcome of the kinematic equation using IEE and visuals.

ENGLISH FOR SCIENCE COSMO PACE 15

Unit 3 Own research

For a complete overview of the physical message,
story message and visual message, please refer to
My s the syllabus ‘General Presentation skills’ of Cosmo
Pace.This chapter provides a summary of that
syllabus.
Physical message ’
Sty mic 3.1 Physical message
- Visual message
The physical message is how you stand, the
gestures you use, your eye contact and your voice
Volume. The physical message is very important in
presentations!

Posture (how you stand):

1. Set your feet - Shoulder width

2. Set your hands - Loosely in front of your body
3. Eye contact - 3 second rule

4. Voice volume - 15|

voice volume

Gestures:

-To compareitems  ex. A s bigger than B

- To count items ex. Today I will talk about 3 points
- To emphasize ex. This is important!

Voice volume, voice intonation
- To emphasize important information

3.2 Story message

Introduction

Greeting - Opening question - What - Why - Overview

After greeting your audience, please think of a nice opening question to engage your audience.
A good opening question s easy to understand, encourages many people to answer, is
interesting and linked to your topic. Please find a good and bad examples below. After the
opening question, tell WHAT is your presentation about and WHY is it interesting / important
for students to listen to your presentation. Then give an overview. All in the present tense.

ENGLISH FOR SCIENCE COSMO PACE 16
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Moss on buildings as an Do you like moss? Do you use air-conditioner in
alternative way to air- the summer?
conditioners. Do you feel hot in summer?

What do you think works
better to cool. An air-
conditioner or moss on a
building?

Most people don't have any

opinion about moss. Maybe  Interesting questions, many

no-one will raise their hand.  people feel hot in the
summer, so they will raise
their hand.
“Which do you think, A or B
raise your hand’ —> Usually
works well as students have
to raise their hand at one of

the options.
Body
Please use the following key points for your presentation:
1. Background
2. Research methodology,
3. Results
4. Future research / next steps
1. Background
tart your with some i ion. What does your audience need to

Kknow to understand your research? Give some interesting facts, make sure your audience fully
understands the topic. Support your story with a simple and clear visual.
Usually the title of this key point is: What is a 2 or About

For example: What is an space elevator?
About the Shonai river
About the black sea

2. Research methodology
‘The second key point explains your research methodology. Show and explain your audience
how you conducted your research in a clear ‘flow chart’, “table * or “picture of your research
setting’. What was your input, and what did you measure / compare and how often did you do
that?

3. Results

Results should be shown in a clear visual, preferably a graph or table. When
presenting your results, high light the important information visually (e.g. red
circles on your powerpoint slide) and emphasize it verbally.

Remember how to present your visuals! Introduce, Explain, Emphasize. Introduce: explain the
title of the graph, what is this graph about?, Explain: Explain the x- and y-axis, and the lines /
bars in your graph or elements in your table. Emphasize: Explain which information is
important for your research ‘As you can see here, the value of X is the largest'

4. Future research
How do you want to continue your research in the future? What are the next steps? What other
outcomes do you expect?

Conclusion
Repeat the all the key points and repeat what was important:

First 1 talked about ‘What are micro-plastics?’ Please remember that Micro-plastics are tiny
‘pieces of plastic that can be found in the ocean.

Then I talked about . Please remember that

etc.

3.3 Visual message

Visuals should support your story, not distract! Therefor keep it as simple as possible

Good visuals:

- Good contrast

- Not too many images

- Not too many words per slide

- Readable (not too small letter type)
- Important i ion should be hi

Visual guidelines:
1 image per slide

4bullet points (Max 4 bullet points per slide)
6 words per line (Max. 6 words per line)

24 font size (for the body)

28 font size (for the title)

Activity 3.1 Write your script & visuals

Presentation topic: Your group/individual research topic
Presentation is individual
5 slides

6/7 minutes.
Visuals: ppt

Activity 3.2 Presentation contest

Present your research in front of 6 people. Evaluate each other. The winner of each group
presents his/her presentation in front of the class.

ENGLISH FOR SCIENCE COSMO PACE 17
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Unit 4 - Computer science

4.1 Why is
Key points: important?
 why is computer science Computer science i becoming more and more
oo At important in our daily lives. We use computers,
- Computer ages smartphones or tablets everyday. For example, we
s “ﬁsviw send emails, write homework and search for

information on internet.

More than 3 billion people are using internet in the
world (2015). 86.2% of the Japanese people are using
internet. Al the webpages and computer programs use computer languages to communicate
data between people and a server.

Besides internet, we also need computer science to play games, to use our digital camera, and in
the hospital to monitor our health. Computers become faster and faster and will most likely
play a very important part in our future.

4.2 Programming languages

Computers work with binary codes, such as 0110110101100101011010010110101001101111 (this
code means “meijo”!). But writing a binary code is difficult and not easy to read.

A Programming language helps us to give instructions to the computer what to do. Instead of
writing a binary code, we can write a simpler instruction like:

turnLeft(90); which means turn left for 90 degrees

(source: en.wikiversity.org

10001001
11510000

00000113

Progeameung Lieguasge

Pare Y. Con B, e bert
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Activity 4.1 Java script activity

Please go to https:/ /studio.code.org/ (and set the language to English!) Unit 5 - Micro plastics

i

5.1 Plastics

m The worlds first plastic was bakelite, invented by
et Leo Backeland 1907. This was a very heavy type of

i

plastic, later often used to make phones.

g Nowadays, other types of plastic, such as
- Comparing materials )
TG . (PET) and Poly(vinyl chloride) (PVC) are widely
- Marine Debris class used.

presentation

Their low cost, excellent oxygen/ moisture barrier
properties, and light weight make them excellent
packaging materials. By employing various

manufacturing techniques plastic can be shaped and molded into any desirable form, have any
color, or any physical property. Therefore traditional materials such as glass, metal and paper
are being replaced by plastic. Almost 307% of the plastic production is for single-use items.
(Andrady, 2003).

Using these instructions we are going to move through a maze.
moveForward();

turnLeft();
turnRight();

while (notFinished())
)

if (isPathForward() { Plastic is artificially created polymer compound which can survive many centuries before
Jelse | nature is able to degrade it (some degrade into basic ingredients and some only divide into very
) small pieces). Plastic waste products that can cause big effects on our environment.
Decomposing of plastic product can last from 400 to 1000 years.

Activity 4.2 Design a game

. .. .. .- .. .. .
s e s s e s
Follow the instructions on https:/ /studio.code.org/ play lab and present the outcomes to each o e o . o v o . o . o .
other.
l Pty mensanon
R
Fudrere ! !
e B Bl Bl Bt et Bk Bt ek e
Wokeoute |
B T
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Activity 5.2: The ocean clean up

Google the search words: “The ocean clean up” and read about this project. Answer the
following questions.

Presentation skills - comparing items

Who is the founder of “the ocean clean up’ organization? Where is he from and how old is he?

Ais more [_- erthan B
Plastics are cheaper than conventional materials as glass, wood and paper.

2
The advantage of A (compare to B) i that Why does he want to clean up the ocean?

The disadvantage of A is that

How does he want to clean up the ocean?

Activity 5.1 Comparing A and B

What are the advantages and disadvantages of plastic over traditional materials such as glass,
metal and paper? Please make a drawing of his plan in the box below:

Use the following words: costs, weight, shape/form, durability, environmental harm

5.2 Micro plastics

Micro plastics are small pieces of plastic (<5mm). They can be found, floating in the sea. Plastic
decomposes under influence of sunlight and salt into small pieces. Micro plastics are eaten by
fish, birds and other sea animals.

Micro-plastics are very difficult to clean up, because they are so small. Also, the ocean is very
large, so it is a complex and expensive task to cover this whole area. There are many experts

that say that it is impossible to clean up the ocean. Describe the elements you see in the drawing

ENGLISH FOR SCIENCE COSMO PACE 23 ENGLISH FOR SCIENCE COSMO PACE 24
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5.3 Reading

Marine Debris
National geographic, Education channel
Marine debris is litter that ends up in oceans, seas, or other large bodies of water.

‘This manmade debris gets into the water in many ways. People often leave trash on beaches or
throw it into the water from boats or offshore facilities, such as oil rigs. Sometimes, litter makes
its way into the ocean from land. This debris is carried by storm drains, canals, or rivers. The
wind can even blow trash from landfills and other areas into the water. Storms and accidents at
sea can cause ships to sink o to lose cargo.

Types of Debris

Any kind of trash can get into the ocean—from glass bottles to aluminum cans to medical
waste. The vast majority of marine debris, however, is plastic.

Plastic products can be very harmful to marine life. For instance, loggerhead sea turtles often
mistake plastic bags for jellyfish, their favorite food. And many sea animals and birds have
become strangled by the plastic rings used to hold six-packs of soda together.

Plastics do not biodegrade quickly. Ironically, some new biodegradable plastics might not break
down in oceans at all. These products are designed to break down when they heat up in a
landfill or compost pile. Cooler ocean temperatures prevent these products from truly
degrading.

Instead, like many other types of plastic, they simply break down into tiny particles called
micro-plastics. Micro-plastics are pieces of debris between 0.3 and 5 millimeters (0.01 to 0.20
inches) thick, no thicker than a grain of rice. These tiny pieces of plastic can collect in the
stomachs of marine animals, interfering with digestion. When marine animals eat the plastic
parts, they can feel “full” although they are not getting nutrients. The animals are at risk of
malnutrition and starvation.

As plastics get smaller and smaller, they release chemicals. One of those chemicals can be
bisphenol A (BPA). Bisphenol A can interfere with animals’ reproductive systems.
especially at risk when exposed to bisphenol A. Exposed fish produce fewer healthy oﬂsprmg

Fish that are harvested may have a high amount of toxins or other marine debris in their system
as a result of bioaccumulation. Some of these toxins, such as mercury or bisphenol A, may be
harmful to people, putting consumers at risk.

‘The Widening Gyre

Marine debris tends to collect in areas called ocean gyres. A gyre is a circular ocean current
formed by the Earth’s wind patterns and the forces created by the rotation of the planet. The
area in the center of a gyre tends to be very calm and stable. The circular motion of the gyre
draws in debris. The garbage makes its way into the center of the gyre, where it becomes
trapped and builds up.

ENGLISH FOR SCIENCE COSMO PACE 25

‘Trash build-ups in the middle of gyres are known as garbage patches. For example, the Great
Pacific Garbage Patch exists in the North Pacific Ocean between the U.S. states of California and
Hawaii. There is a similar patch in the North Atlantic Ocean.

For many people, the idea of a “garbage patch” conjures up images of an island of trash floating
on the ocean. In reality, these patches are usually made up of micro-plastics that can't always be
seen by the naked eye. Satellite imagery of the oceans do not reveal a giant patch of garbage.
Even so, scientists have found up to 750,000 bits of plastic in a single square kilometer (or 1.9
million bits per square mile) in the Great Pacific Garbage Patch. They have found more then
200,000 pieces of trash per square kilometer (520,000 bits per square mile) in areas of the
Atlantic garbage patch.

No one knows exactly how much marine debris is in the oceans. Ocean gyres are too vast for
scientists or volunteers to trawl the entire surface scooping up trash. In addition, not all of the
trash floats. Denser debris can sink to the middle or bottom of the water. We have no way to
measure this unseen marine debris.

What We Can Do About Marine Debris

Cleaning up marine debris is not as easy as it sounds. Many pieces of debris are the same size as
small sea animals, so nets designed to scoop up trash would catch these creatures as well. Even
if we could design nets that would just catch garbage, the size of the oceans makes this job too
time-consuming to consider. And no one can reach trash that has sunk to the ocean floor.

Because of these difficulties, most environmentalists focus on preventing more garbage from
entering the oceans. Since people became aware of the problem, governments and international
organizations have passed laws against ocean dumping to try to reduce marine debris.

Everyone can help reduce the problem. The most important rule—don't ltter! Don't leave trash
on the beach, toss it from a boat, or litter anywhere else. Remember, even trash dumped on land
can make its way into bodies of water. In addition, remember to reduce, reuse, and recycle. The
less trash we produce, the less that will end up in the ecosystem.

Activity 5.3: Whole class presentation “Marine Debris”

Each group will prepare and present part of the class presentation about the ocean clean up. The
group tasks are as follows:

Group 1 & 6: Introduction
Group 2 & 7: “What are Micro plastics?”

Group 3 & 8: “What are ocean gyres and where can they be found?”
Group 4 & 9: “What can we do?”

Group 5 & 10: Conclusion

About 3-4 minutes per group, so the total length from Introduction to Conclusion is about 1520
minutes.

Note: We will listen to the whole presentation from Introduction to Conclusion twice. This means for
example that Group 1 and 6 both have to prepare an introduction separately. They don't work together.
Which 5 groups will present first will be decided by the teacher.
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Unit 6 - Final presentations

6.1 Introduction

Key points: In this unit we will combine all the knowledge of
the previous units into a final presentation.

_ Science news topics ‘The topic of the presentation is one of the science

_ Presentation key phrases news topics below.

- Presentation seript

For script and visuals, please refer to the
. key phrases and script outline at the
end of this unit.

6.2 Science news Topics

A. New recipe for monster black holes
The conventional idea for how black holes form would not easily
allow for huge ones to develop in the early universe. Yet they did.

Now a scientist offers a new view: galaxy mash-ups!

hitps:/ /student rg/article / new-recipe-monster-
black-holes

B. Water: Getting the salt out
Solving the world water problem?

— Researchers have developed a new way to remove salt and some
other dissolved substances from water. This could help purify
tainted groundwater or desalinate seawater.

https:/ /student. ience.org/article I
out

C. Self-driving cars

Companies like Google and Tesla think autonomous vehicles are a
solution for reducing the number road accidents.

. http:/ /www.theguardian.com /technology / 2015/ dec/17 /self-
driving-cars-safety-future-interactive
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D. Too many Facebook friends?

Can you have too many Facebook friends? This study researches if
heavy Facebook use leads to higher levels of a stress hormone
called cortisol

https:/ /student rg/article/too-many-facebook-
friends

E. 2016 brings four new elements

US, Russian and Japanese scientists have just been credited with
official discoveries of elements 113, 115, 117 and 118. Next up:
Naming them.

3 g/ article, b 1
E. New gene resists our last anti-biotic drug
= Atiny gene from bacteria found in a pig resists the drug colistin.
1t's a drug doctors usually use in people, and only as a last resort.
https:/ /student. article / new-gene-resists
our-last-ditch: 9

G. How to print 4D shapes

4D printing aims to make objects that can build themselves and
interact with the world.

https:, tudent. i rg /article /e h
shifters

H. Table salt and shellfish can contain plastic

Sea salt is extracted from salt water in many regions of the world.
Alarge share of sea salt purchased in China was contaminated
with microbits of plastic.

https:/ /student. article/table-salt-and-
shellfish-can-contai

L Invisible fish

Fish that swim in the open ocean have nowhere to hide from
hungry predators. But some may have evolved a kind of natural
invisibility cloak that helps them hide in plain sight. How does
that work?

https:, tudent. i rg/article ish:
invisibility-cloak
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J. Weird Pluto gives up its secrets

Even though Pluto is part of the solar system, it's so far away that
scientists had known little about what it might be like. That
changed in 2015. This article shows some strange landscapes of

Pluto.
https:/ /student.soci g/article/ weird-pl
its-secrets

K. Banana threat: Attack of the clones

Banana plants all over the world are threatened by a fungus. This
fungus that threatens the world’s most popular fruit is spreading,

‘ according to a new study. And it's doing so despite massive
N eforts o topit.
\ https:/ /student org/article/banana-threat-

attack-clones

L. An alarm system for Earth crashers

‘The term “killer asteroid” might bring to mind the kind of
massive space rock that wiped out the dinosaurs millions of years
ago. But such a large object might hit Earth only once every few
hundred million years The new ATLAS telescope will spot smaller
asteroids that other surveys miss.

ttps: tudent. i g/article/al
carth-crashers

Activity 6.1 Write your script & visuals

Presentation topic: Science news. 7/8 minutes
Group size: Max 4 students
Use the key phrases and script form on the next pages.

5.7 slides

Title slide (1 image, title and names of the presenters)

Introduction slide (overview of key points)

Key point 1 slide - “Whatis 2"

Key point 2 slide - “Research methodology” > flow chart

Key point 3 slide - “Research results” -> graph, table, visual that shows the result
Conclusion slide (overview of the key points)

Activity 6.2 Final presentation

During 2 lessons, each group will present their topic. Evaluation based on:

1. Presentation structure / content

2. Visuals

3. Physical message (gestures, eye contact, posture, etc)

Point 1 &2 will be evaluated as a group, point 3 will be evaluated individually.
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6.2 Presentation Key phrases

Introduction (5 elements)

0 Greeting

ing question

o What
o Why
o Overview

Body (3/4 key points)

0 Key point 1

0 Key point 2

0 Keypoint3

Slide 1: Presentation title and name(s)
- Hello/Good morning/Good afternoon everyone.
- My name s ... (from ... School in Japan)

- Thank you for attending this presentation.

- Have you ever ?

- Do you like ?

- (Aska Yes’ question)

- Todays presentation is about
- This information can help youto

- 1hope that after this presentation, you will
understand

Slide 2: Overview of key points

- First, [ will talk about
- Then/Second, I wil tell you about __
- Third/Finally, 'll explain

Slide 3: Key point 1 ("Whatisa_?" / About__)
Background information

Let's start by looking at some facts about the Shonai
- The Shonai river is

I'd like to start with answering the question, “What is

a space elevator/ hydrogen el / fear?
- Aspace elevator isa Itcan
- Itis made of

Slide 4: Key point 2 (“Research methodology” )
Show the steps they took (or will take) in a flowchart
Now, let's move on to their research method.

First they

Then they

Slide 5: Key point 3 (“Results ")
Present the results in graphs

Now, let’s take a look at their results.

(Introduce) This graph shows how many _ there
arein __ (explain the title in one sentence).
(Explain) This (pointing at x-axis) is the number

of . That (pointing at the y-axis) shows the.
number of

The red line is shows the result with using soap, the
blue line without.
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(Emphasize) Please notice that / the key point is that

lower than when using soap B.
As you can see

0 Key point 4 Slide 6: Future research (“Future research”)
Explain what steps they will take next or what should
be researched in the future.
Last, let's talk about our future research. We are very
interested to know, what possibilities ___ offers,
because
We would like to research more about
because __

twe will lookat___

Then we

Conclusion

o Conclusion Slide 7: Conclusion
- Well, that brings us to the end of the final section/
the end of this presentation.
- First we talked about (Key point 1
Please remember that
- Then we showed you their research methodology
(Key point 2)
Ihope you remember that ___.
- Third we showed the results of their research (Key
oint 3
Please remember that
- Finally we talked about (Key point 4)
Please remember that
0 Questions - Are there any questions?
- Was there anything I said unclear to you?
Good question! As I showed in the graph,
(show one of the slides again to support your
answer)
- That is a very interesting point. We haven't
researched about that yet, but 1 will write it down as
asuggestion.
0 Thankyou Thank you for listening to our/my presentation

0 Repeat key points
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6.3 Presentation script

Introduction (5 elements)

o Greeting

Slide 1: Title and names

°

Opening question

0 What
o Why
o Overview Slide 2: Overview of key points

Body (3/4 key points)

0 Keypoint 1 Slide 3: Key point 1 - Background information

0 Keypoint2 Slide 4: Key point 2 - “Research methodology”

ENGLISH FOR SCIENCE

COSMO PACE 32

97

Meijo University Senior High School



o Keypoint3 Slide 4: Key point 3 - “Results ”

0 Keypoint4 Slide 6: Future research - “Future research”
Conclusion
o Conclusion Slide 7: Conclusion

0 Repeat key points

0 Questions

o Thankyou
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Glossary

Unit 1 - Rainforest

threats
green house effect
cattle ranching,
deforestation

fossil fuels

photosynthesis

decomposing
combustion

respiration

the possibility that something bad or harmful could happen

the warming of the Earth's atmosphere that is caused by air pollution
cows, bulls, or steers that are kept on a farm or ranch for meat or milk
the act of cutting down or burning all the trees in an area

Fossil fuels are made up of plant and animal matter. When plants and
animals died, their bodies decomposed and were buried under layers
of earth. Millions of years later we get oil, natural gas and coal.

‘The process by which a green plant turns water and carbon dioxide
into food when it is exposed to light.

tobe slowly destroyed and broken down by natural processes.
the act of burning

the act of breathing

Unit 2 - Robotics

degrees of freedom

Service robots

Humanoid robot
Industrial robot
Prosthetic robots

actuator
manipulator
link

revolute joint
prismatic joint

Kinematics

Cartesian robot

in how many directions a robot can move itself; expressed in terms of
Cartesian coordinates (x, y, and z) and angular movements (yaw,
pitch, and roll).

assist human beings, by doing a job that is difficult, dangerous, dull or
repetitive, including household chores (vacuum cleaning, grass
cutting, etc).

a robot that acts or looks like a human being

a robot used for manufacturing industries. (Factories)

can replace missing human body parts. For example, an prothetic
robot leg, arm, hand attached to a human body.

a motor that changes electrical signals into movement of a robot joint.
a gripper or hand

connects 2 joints or a joint and a gripper

ajoint that can rotate

a“slider’ joint that provided linear sliding movement.

the study of motion of robots. Mathematic formulas to describe and
control the movements.

moves only in x,y,z direction
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Unit 3 - Energy

primary energy can be found naturally (coal, oil, gas, wood, wind, sun)

sources

Secondary energy  energy created using a primary energy source (electricity)
sources

fossil fuels energy sources that are built up over millions of years by decayed

plants and animals (e.g. oil, coal, gas). They produce carbon dioxide
when they burn

Bio fuels Bio fuels are made of wood, straw, sewage and sugar. They also
produce carbon dioxide when they, but they can be produced quickly.

Sustainable energy  Solar energy, wind energy, water energy, energy that can be
replenished naturally over time, does not produce carbon dioxide.

Unit 4 - Computer science

html the basic structure of a website

css custom style sheet - a file that has all the visual style codings (colors,
size, height, position)

Java script Alanguage with that works well to create moving elements or web
forms.

php Alanguage that communicates with a database. It can request to store,
get or erase data into MySQL database tables.

MySQL Adatabase system. Most information on websites is stored in MySQL
tables.

Java A programming language

Unit 5 - Micro-plastics

biodegradable able to decompose naturally.

css custom style sheet - a file that has all the visual style codings (colors,
size, height, position)

discard to throw away

debris remains of something broken or destroyed; waste or garbage

food web All related food chains in an ecosystem. Also called food cycle

ingest to take material, such as food or medicine, into a body

micro plastic picce of plastic between 0.3 and 5 millimeters in diameter.

ocean gyre an area of ocean that slowly rotates in an enormous circle

starvation dying from a lack of food

storm drain system to empty streets of excess rainwater. Storm drains flow into
local creeks, rivers or seas.
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