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This course aims to improve the engineering students’ ability to expand their vocabulary and express their thoughts related to
general scientific issues in English as well as to develop listening, speaking, reading and writing skills needed to conduct professional

research in their majors.
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FEBZ
This subject aims to develop specialised English skills for globally active engineers (i.e., reading, writing, and presenting research).
IW—Twvo

IERRNRELELANLOEZR EENREELANLOEZR FELANILDER

SHEE 1 Demonstrated advanced writing |[Demonstrated intermediate Demonstrated lack of basic
et skills writing skills writing skills
SHMHIER2 Demonstrated advanced Demonstrated intermediate Demonstrated lack of basic
i - presentation skills presentation skills presentation skills
=3 Demonstrated exceptional Demonstrated good e
FHEIEE3 participation participation Demonstrated low participation
FRIOFEEFIER & D%
BELEE
s In order to develop practical English speaking and listening skills, this subject is taught all in English, and

students are expected to use English as much as possible

EERDESDTT - 737E

This subject is taught all in English, and students are expected to use English. Students practice and learn
English discussion skills based around the topic of future energy. The subject includes learning through the

lecture and practice to acquire presentation skills. Active participation is required.
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0 795475—=% |2 1CT IR R |0 =BRBROHZHECL DL
REEETH
piE] BRENE BC EDREBE
e . Understand the contents of Lesson 1 and discuss
138 Lessonl: Energy today them in English.
S . - Understand the contents of Lesson 2 and discuss
28 Lesson2: Fossil fuels them in English.
v . Understand the contents of Lesson 3 and discuss
38 Lesson3: Energy and our planet them in English.
e . ; Understand the contents of Lesson 4 and discuss
310 438 Lesson4: Saving energy them in English.
S . Understand the contents of Lesson 5 and discuss
518 Lesson5: The power of the atom them in English.
v . Understand the contents of Lesson 6 and discuss
638 Lesson6: Super fuels them in English.
e . ; Understand the contents of Lesson 7 and discuss
78 Lesson7: A bright future them in English.
S . . Understand the contents of Lesson 8 and discuss
5 8iE Lesson8: When the wind blows them in English.
v . Understand the contents of Lesson 9 and discuss
9B Lesson9: Water world them in English.
e . Understand the contents of Lesson 10 and discuss
10:E Lesson10: Heat all around us them in English.
e . Understand the contents of Lesson 11 and discuss
1138 Lesson11: People power them in English.
e . Understand the contents of Lesson 12 and discuss
4thQ 12:8 Lesson12: Nano power them in English.
e . ; Understand the contents of Lesson 13 and discuss
138 Lesson13: Energy in space them in English.
e . . Understand the contents of Lesson 14 and discuss
1438 Lesson14: Going local them in English.
e . Understand the contents of Lesson 15 and discuss
1558 Lesson15: Where next? them in English.
1618

ESI)ILATHVFISLDFERNS LEEBR

P2

B

FBNE

[2ansonEaE

[zpzL~L |18

SEEEIE

Presentation

ANE.

Class Participation (Assignment) |53

Y= M (=)

20

80

100




BT 20 80 100




ARETESFFIIFK

| pasaEE o054 (2023€E) | B2a8 | TxEmme

BIEEREHR

BE&ES 0014

BEXD BP9 /&R

RERRE SRR

BIOMER L BTER  |EMEEEAL: 10

B

WERIRTFEIX

MERFEF 51

A B

ELGHIES 10

BRIE/BM

BUFE

HEER

T —SENTE, EROBIE RIR - BRED.
g:’_—?%ﬁ% D ARETEZIIR L. RBREBEZFRL. RBRSEZHRITDIEEEI(C,
2

o

« RSAERRBEN DEENZES C L.
MRARES (CHAFRNRROMEZF L. BRI DENZ

JIL—T w2
RN LELEL ANLDOBE EENRIELNLOBE FEL NLOER
ar) AN ﬁﬂﬁ?—?’&ﬁﬁ)%ﬁﬁ)@?ﬁ %JEJ Jo— Y = A =
R T — <t B bl | oL S D 2 iR T — VR B DR
AREE GhXAEaD) TORBSRAED. BOMR |BomnraeEh BECED |miohmepiaiEnsng. W
" EELC 5 ENCES, [CHASTEET COENTED | fmkirc oo on TR,
——— NENCHACROEY. 722 |Mmcmons, FosRess | TSRS SO 3TEN

Ut enTteEsd. TSN,

o

REEMROTLEFT—>3>
BES

RHE2ROI LT T3 &R . .
TERICE e+ RERNTE,  [RRIFTICTILEFT—23> |RREFCT(CILESFT—>3>

ngt/j_ SAENZEBNT |DENZEHRL. BRTETD, DERMERR EFERN TSR0,
Do
FRIOEEEFER L DR
%& B jj_lﬁ =
BEREFEDELERSN\THD, BIEEENSEME C—E L, TRIT C= DARMERENZH ORIMEDHEMRZ BRI
« AR5 FEROBRERFROBREEMEC, KOBERMEABARZITOEOHIC. BERENSEKRFEC—BLUTRITCE
= BRMRENORENZERT S,

Eﬂn% NZEREL. HRMFROBRE L RDMFREITD. RREMPARRES(CH Lo, MFTFH
— S —HBMEENRT B,

=

Z{T12. NS5ZBUT, uma}'d’FESZ TJLEr5—23>, ERERORRENZB/R I D EEEIC, OVEa

EERDEDTT - 737E

SZSNERMA T THEENZENT DICHOMTEZILCD. ENINDOBEHELEXIMZERE L.
ARDMBE DI ZITD. EROFF. BIBCHTE, BSEZEXTAUSFUT -7
. ERER, SZERNORR(CHSVNTEEENICI>Ea—F—ZFHAL., ZTOEMZEBEID L.

ITESBNT D, T—FfEN

EER EIFA .

BEZEMR T DIEHIC,
BAENEBECE, N
MnT—7EﬁEbEEW%®YWﬁ§%%@m{
ERERTE

TRCETE, SEERSEME. WMIER. BRRERICEDFT. XMRER. BRENE. MBTH 5D

—_ =

Ry o Yl
D RARETEICE DWW THEND DIEBN (CESHD & EBIC, BICEBRRZIBERE(CHREL, +25

nﬂHE{TjL_t

FIERMUDEELDER

BT EDREBRCEALUTIEEREDERICEU THEDC &,

BREEDTHICEDE T, IHEHE OB TTNIRRE

S, *H.:;UJ“‘C‘%‘CM%ZCQ

RRCEUT. +HLfERE BRI fEn EBENMRASND &

REORE - BIELDXD

O 7o5«4J5—=27

O 1cT R

B |0 =BEBoszHaICL3EE

RS TIE

RENT

BZ EDFHEBR

HAFR

RFRDBRITSE, XEEEE

ikt

=R IEEHEDRTE

JOEXTZ, BEEk. BRUCHAILE, £MTFD_
4DDRFENT. BLU CNSOIRFEEESHIE
EWRENSBEDICEUCART - ZEIRY 5.

1B EHE N SEENGRORZE. INEFBOS R,
EERICOWTEEEZ 1D,

. BEBHE(CLDMRIEE

AIEA 1stQ

JOCXTZE, BEER. BRUSHIEE, EMTFD_
4DDAENE. BIU\ CNSDRFESESZHIE
EWRENSBDCEUART — Y ZEIRYT D,

IBEHENH S ESFRORTE. INEFBEDOSHRGHE.
ERICOWVWTIBEEZTD.

. BIEEHE(CLBMTIEE

JOtXT%. Biak. BRICALT, SMIFD_
4DDRFENET. BRI CNSDIRFEEESHE
EWDHENSERD (CBULART —NZ#IRIT D,

1588 E N SEEEDRTIE. FHEFEOX IR
ERICOVWTEEZRIS.

. BIEEHB ([CXDATREE

JOEXTY, BEEk. BRUSHAILE, EMTFD_
4DDRFENT. BLU CNSOIRFEEESHIE
EWRENSBEDICEUCART - ZEIRY 5.

IBEHE N SEENGRORZE. INEFBOSFRGHE.
EHER(CDOWLWTIBERR(TD.

. BEBHE(CLDMRTIEE




FIEEHE(CLDHRES

JOtXTI%. Biak. BRIOALLY, $MIFD_
4DDMFENET. BRI CNSDIRFMEEEZHE
EWDHENSERD (CBULART —NZ#IRIT D,

1588 BN SEEXIDIRTIE. FHEFEDIAGTR.
ERICOVWTEEZRIIS.

BIEEHB (CXDHAFRIEE

JOEXTY, BEEk. BRUSHILE, £MTFD_
4DDRFENT. BLU CNSOIRFEEESHIE
EWRENSBEDICEUCART - ZEIRY 5.

IBEHEN SEENGRORZE. JNEBOSERTHE.
EERICOWVWTEEEZ 1D,

2ndQ

ZEEHE(CLBMFTIEE

JOCXTZE, BHER. BRUSHIEE, EMTFD_
4DDAENE. BRI\ CNSDRFEESESZHIE
EWRENSBDCEUART — Y ZEIRYT D,

IBEHENH S EENFRORTE. INEFBEDOSHRGHR.
ERICOVWTIBEEZTD.

ZIEHE(CLDHARES

JOtXTI%. Biak. BRICALY, SMIFD_
4DDAFENET. BRI CNSDIRFEEESHE
EWDHENSERD (CBULART —NZ#IRIT D,

158ME N SEEIDIRFIE. FHEFEDIAGTR.
ERICOVWTEEZRIS.

BIEEHB (CXDHAFRIEE

JOEXTY, BEEk. BRUSHAILE, £MTFD_
4DDRFENET. BLU CNSDIRFEEESHIE
EWRENSBEDICEUCART —YZBIRY 5.

IBEHEN SEENGRORZE. INEFBOSERTHE.
EER(CDOWLWTIBERZITD.

ZEEHE(CLBMFTIEE

JOCXTZE, BEER. BRUSHIEE, EMTFD_
4DDAENE. BIU\ CNSDRFESESZHIE
EWDENSBEDCEULART — Y ZEIRYT D,

IBEHENH S ENFRORTE. INEFBOSHRGHR.
ERICOWVWTIBEEZ TS,

ZiEHE(CLDHRES

JOtXTI%. Biak. BRICALLT, SMIFD_
4DDMFENET. BRI CNSDIRFEEESZHE
EWDHENSERD (CBULART —NZ#EIRIT D,

58BN SEEIDIRFIE. FHEFBED G,
ERICOVWTEEZRIS.

. BEBHE(CLDMRIEE

JOEXTY, BEEk. BRUSHAILE, EMTFD_
4DDRFENT. BLU CNSDIRFEEESHIE
EWRENSBEDICEUCART - ZEIRY 5.

IBEHE N SEENGRORZE. INEFBOSERTHE.
EER(CDOWLWTIBERZITD.

. BIEEHE(CLBMTEE

JOCXTZE, BEER. BRUSHIEE, EMTF0_
4DDAENE. BIU\ CNSDRFESESZHIE
EWRENSBDCEUART — Y ZEIRYT D,

IBEHENH S EENFRORTE. INEFBEOSHRGHR.
ERICOVWTIBEEZ T,

e

3rdQ

. BIEEHB ([CXDATRIEE

JOteXTI%. Biak. BRICALLY, SMIFD_
4DDAFENET. BRI CNSDIRFEEEZHE
EWDHENSERD (CBULART —NZ#EIRIT D,

1588 BN SEEXIDIRTIE. FHEFBEDBAGTR.
ERICOVWTEEZRIS.

. BEBHE(CLDMRIEE

JOEXTZ, BEEk. BRUSHAILE, £MITFD_
4DDRFENT. BLU CNSDIRFEEESHIE
EWRENSBEDICEUCART - ZEIRY 5.

IBEHEN SEENGRORZE. INEFBOSERGHE.
EER(CDOWLWTIBERZTD.

. BIEEHE(CLBMTIEE

JOCXTZE, BEER. BRUSHIEE, EMTFD_
4DDAENE. BIU\ CNSDRFESESZHIE
EWRENSBDCEUART — Y ZEIRT D,

IBEHENH S EESFRORTE. JNEFBEOSHRGHR.
ERICOVWTIBEEZ T,

. BIEEHB ([CXDATRIEE

JOtXT%. Biak. BRICALT, SMIFD_
4DDRFENT. BRI CNSDIRFEEESHE
EWDHENSERD (CBULART —NZ#IRIT D,

1588 E N SEEEDRTIE. FHEFEOX IR
ERICOVWTEEZRIS.

. BEBHE(CLDMRTIEE

JOEXTY, BEEk. BRUSHAILE, EMTFD_
4DDRFENT. BLU CNSOIRFEEESHIE
EWRENSBEDICEUCART - ZEIRY 5.

IBEHE N SEENGRORZE. INEFBOSFRGHE.
EHER(CDOWLWTIBERR(TD.




. BIEEHEB ([CXDATREE

JOtXTI%. Biak. BRIOALLY, $MIFD_
4DDMFENET. BRI CNSDIRFMEEEZHE
EWDHENSERD (CBULART —NZ#IRIT D,

1588 BN SEEXIDIRTIE. FHEFEDIAGTR.
ERICOVWTEEZRIIS.

. BEBHE(CLDMRIEE

JOEXTY, BEEk. BRUSHILE, £MTFD_
4DDRFENT. BLU CNSOIRFEEESHIE
EWRENSBEDICEUCART - ZEIRY 5.

IBEHEN SEENGRORZE. JNEBOSERTHE.
EERICOWVWTEEEZ 1D,

. BIEEHE(CLBMTIEE

JOCXTZE, BHER. BRUSHIEE, EMTFD_
4DDAENE. BRI\ CNSDRFEESESZHIE
EWRENSBDCEUART — Y ZEIRYT D,

IBEHENH S EENFRORTE. INEFBEDOSHRGHR.
ERICOVWTIBEEZTD.

4thQ

. BIEEHEB ([CXDATREE

JOtXTI%. Biak. BRICALY, SMIFD_
4DDAFENET. BRI CNSDIRFEEESHE
EWDHENSERD (CBULART —NZ#IRIT D,

158ME N SEEIDIRFIE. FHEFEDIAGTR.
ERICOVWTEEZRIS.

TVHRIE. BIEEHB(CLDMFREE

JOEXTY, BEEk. BRUSHAILE, £MTFD_
4DDRFENET. BLU CNSDIRFEEESHIE
EWRENSBEDICEUCART —YZBIRY 5.

IBEHEN SEENGRORZE. INEFBOSERTHE.
EERICOWTEEEZ 1D,

. BIEEHE(CLBMTEE

JOCXTZE, BEER. BRUSHIEE, EMTFD_
4DDAENE. BIU\ CNSDRFESESZHIE
EWDENSBEDCEULART — Y ZEIRYT D,

IBEHENH S ENFRORTE. INEFBOSHRGHR.
ERICOWVWTIBEEZ TS,

1238

MRFRERESIENR

1FROAFTRROMEBEZES (CF EHD.

138

MRFRERESIENR

1FROAFTRROMEBEZES (CF EHD.

1438

MRFEES

1FHDOAFRRZERERT Do

1558

U ANE
YN =3[
e ey o

HERECTOBRICEDSV\THRREEBIRE IS,

168

EFI)INLATZAHVFI2SLADOFBRE LEEBER

5% |58 rans  |[yaEnsonEaes [zEL~L [1em
FHmES

HER " BAREE - R |meE R—kIAUA |[zofh ait
BEMmES 0 70 30 0 0 0 100
EHIERae 0 30 10 0 0 0 40
EF9MEE 0 30 10 0 0 0 40
DEFFERTEVEE 0 10 10 0 0 0 20




ARETESFFIIFK

| psEare [Sf0s5arE (20234E)

| menE [tEels T2mE

BIEEREIR

BEES 0015 BEXD BP9 /&R
RERRE S BIOMER L BTER  |EMEEEAL: 10
B WERIRTFEIX MERFEF =1

A B ELGHIES 10
BRE/BM

BUFE

HEER

—SFEITE, fEROBIEE, RIB - BREE

AFRFERS  AFRTEZEIEL.,

« RSAERRBEN DEENZES C L.
KREBTIFRL. ERNEZHELITDELE(C,

MARERES (CHAFRROMEZS L. BRI DENZ

BSCL. MIZ T, HUGOMBIC DU LS. TORBRICEBNICED35E 3 BEEAET B
JIL—T w2
I RELEL ~NLOER EENREEL NLOBEE FELANLOER
ar) AN ﬁﬂﬁ?—?’&ﬁﬁ)%ﬁﬁ)@?ﬁ %JEJ Jo— Y = A =
R —vEiEhBhnnsl |TRL X 2 BT — e B = sh DT
REE GAAESD) EORRIERED. BoMRst |PoansBalh BEELE |\ mommenisEhong. HR

BZZCHENTED,

o

([CHAFREtEZII CDZENTED

SHEZEII TS EN TSR,

HFREE

BFEN(CHITICRD#ES, T4
IWESLUHETI D ENTES

o

ARICERDIEH, T—FINES K
VRT3 &N TED,

T—HIRES IV T B D
TERRLN,

REEMROTLEFT—>3>
BES

REREDT LT F—I 38R
YERRICEIT e+ RN TE,

RERSFClILEFT—23>

HERSFTCILET—23>

ngt/j_ SAENZEBNT |DENZEHRL. BRTETD, DERMERR EFERN TSR0,
Do
FRIOEEEFER L DR
%& B jj_lﬁ =
IR DPEPE AR EDOHEMTFZE L T, Hiskal4 (CRET DMIVEEIEIT D, BRRBEDFT/IZNRS\THD.
ESENSEME C—B L CHT TS SMRMRENZH ORIMADBMZERC, AN 5 El)\d)—éﬁﬁﬂnw’&%ﬁ’&é
RIC, KOBEMERNARZITOIOIC,. BERTENSEREFEC—E b‘CLﬁ"C%%ﬁHnFﬁﬁ% ENDEBRENEERT D
e EEBC, Mg R DERECROERS, TNERRI DIZODREHFRNIEERT

TRRZIID. NSZELT.
Z 5 AR R T B

EﬂnT IEJ/EL. IFHAKRDOERERDIAREITD. AREEARAERES(CE &)
TJLE>F—323>. BRMEROBERNDEBMR T D EEEIT,

S SAERR

HFRFER i
> kEa

EERDEDTT - 737E

SZ SN T THRENZERT SITHDMFETEEII TS, lI*.l91~0)F*‘1Lb7’§'lﬁk’<iuﬂab REDAIED 7
175, fEROEEN, BB(CHVWTE, BSERXTAUSFUFT 1
ERORZE(CHSVT(FEENICI > E1—F—=FIAL, %@&ﬂh%’: 1&?5_&0 =5(C, HsEIEDESEN S,
BEOHEASMUFEIE CENTEDL S (LI ONEZE RN SHFCER DO Z &,

ZHY K 9B, T—IHET. RREE, &5

EER ]

BEZER T DI,
BAF) V&fﬁ {Z¢&,

%&“]ﬁﬁﬁ““
WEITD L.

TAZTSTE, SEERSENE.

XAERL. RFERICEDE T, XAMRRR, ERUERNE. B THSK

AR T — Y ICEE U EERNNOXRAEZ BN (CITD 2 &

AFETEIICE DWW CEENN DOBEBN (OEDHD EEBC, BICEBRRZIEERE(TREL, T35

FEEMDEE LDER

B EOFEERICE LU TEEREDERICISU CEEO S &,

BREZSDTHICEDE T, HEHE DM THNRIRE

FHRCBAL T, +HRIHREER

Eig. AN TETLB L,
iR ERENRARSNB T &,

REORY - BiZ EOX5D

0 705495—=4 O 1cT I |0 EmEEs |0 EnEBosz8a L3P
IREESTH
] RENS B EDRERE
138 HAFZR HRDEITHE. XHAEE
2iE HRELRE IBEREDRE
JOLXRTS, Bak. BRICHAILE, £MITFD_
ADDOMFENE. BL. CNSOEFRESESOIR
3@ j—__VErXuE\ %?Eﬁ%(ﬁ(:&:%ﬁﬂﬁ?ﬁﬁ }Z\'L\ﬁﬁb‘Bﬁﬁ(C@bEﬁH?{T—VEﬁmﬁ'éo
SEREN SBIEBOBRETE, SMEEORER.
ERICOVWTIBEEZ T,
JOwRTSE, BHak. BRUSAEE, £MIFD
HIHA 1stQ ADDOMTNHT, BLU, CNSOEBEREBESHIIE

TVEEE. RIEEHE(CLDHAFTIEE

EWDEHNSBEDICEUART - &RIRY D,

1588 E N SEEEDIRFIE. FHEFEOX IR
ERICOVWTEEZRIS.

. BIEEHE(CLDMAFIEE

JOEXTY, BEEk. BRUSHAILE, EMTFD_
4DDRFENET. BLU CNSDIRFEEESHIE
EWRENSBDICEUCART - ZEIRY 5.

IBEHE N SEENGRORZE. JNEFBOS R,
EHER(CDOWLWTIBERZTD.




. BIEEHEB ([CXDATREE

JOtXTI%. Biak. BRIOALLY, $MIFD_
4DDMFENET. BRI CNSDIRFMEEEZHE
EWDHENSERD (CBULART —NZ#IRIT D,

1588 BN SEEXIDIRTIE. FHEFEDIAGTR.
ERICOVWTEEZRIIS.

. BEBHE(CLDMRIEE

JOEXTY, BEEk. BRUSHILE, £MTFD_
4DDRFENT. BLU CNSOIRFEEESHIE
EWRENSBEDICEUCART - ZEIRY 5.

IBEHEN SEENGRORZE. JNEBOSERTHE.
EERICOWVWTEEEZ 1D,

. BIEEHE(CLBMTIEE

JOCXTZE, BHER. BRUSHIEE, EMTFD_
4DDAENE. BRI\ CNSDRFEESESZHIE
EWRENSBDCEUART — Y ZEIRYT D,

IBEHENH S EENFRORTE. INEFBEDOSHRGHR.
ERICOVWTIBEEZTD.

2ndQ

. BIEEHEB ([CXDATREE

JOtXTI%. Biak. BRICALY, SMIFD_
4DDAFENET. BRI CNSDIRFEEESHE
EWDHENSERD (CBULART —NZ#IRIT D,

158ME N SEEIDIRFIE. FHEFEDIAGTR.
ERICOVWTEEZRIS.

. BEBHEICLDMRTIEE

JOEXTY, BEEk. BRUSHAILE, £MTFD_
4DDRFENET. BLU CNSDIRFEEESHIE
EWRENSBEDICEUCART —YZBIRY 5.

IBEHEN SEENGRORZE. INEFBOSERTHE.
EERICOWTEEEZ 1D,

. BIEEHE(CLBMTEE

JOCXTZE, BEER. BRUSHIEE, EMTFD_
4DDAENE. BIU\ CNSDRFESESZHIE
EWDENSBEDCEULART — Y ZEIRYT D,

IBEHENH S ENFRORTE. INEFBOSHRGHR.
ERICOWVWTIBEEZ TS,

. BIEEHB ([CXDATRIEE

JOtXTI%. Biak. BRICALLT, SMIFD_
4DDMFENET. BRI CNSDIRFEEESZHE
EWDHENSERD (CBULART —NZ#EIRIT D,

58BN SEEIDIRFIE. FHEFBED G,
ERICOVWTEEZRIS.

. BEBHE(CLDMRIEE

JOEXTY, BEEk. BRUSHAILE, EMTFD_
4DDRFENT. BLU CNSDIRFEEESHIE
EWRENSBEDICEUCART - ZEIRY 5.

IBEHE N SEENGRORZE. INEFBOSERTHE.
EERICOWTEEEZ 1D,

. BIEEHE(CLBMTEE

JOCXTZE, BEER. BRUSHIEE, EMTF0_
4DDAENE. BIU\ CNSDRFESESZHIE
EWRENSBDCEUART — Y ZEIRYT D,

IBEHENH S EENFRORTE. INEFBEOSHRGHR.
ERICOVWTIBEEZ T,

. BIEEHB ([CXDATRIEE

JOteXTI%. Biak. BRICALLY, SMIFD_
4DDAFENET. BRI CNSDIRFEEEZHE
EWDHENSERD (CBULART —NZ#EIRIT D,

1588 BN SEEXIDIRTIE. FHEFBEDBAGTR.
ERICOVWTEEZRIS.

%A

3rdQ

. BEBHE(CLDMRIEE

JOEXTZ, BEEk. BRUSHAILE, £MITFD_
4DDRFENT. BLU CNSDIRFEEESHIE
EWRENSBEDICEUCART - ZEIRY 5.

IBEHEN SEENGRORZE. INEFBOSERGHE.
EERICOWTEEEZ 1D,

. BIEEHE(CLBMTIEE

JOCXTZE, BEER. BRUSHIEE, EMTFD_
4DDAENE. BIU\ CNSDRFESESZHIE
EWRENSBDCEUART — Y ZEIRT D,

IBEHENH S EESFRORTE. JNEFBEOSHRGHR.
ERICOVWTIBEEZ T,

. BIEEHB ([CXDATRIEE

JOtXT%. Biak. BRICALT, SMIFD_
4DDRFENT. BRI CNSDIRFEEESHE
EWDHENSERD (CBULART —NZ#IRIT D,

158ME N SEEXEDIRFIE. FHEFEDIAGTR.
ERICOVWTEEZRIS.

. BEBHE(CLDMRTIEE

JOEXTY, BEEk. BRUSHAILE, EMTFD_
4DDRFENT. BLU CNSOIRFEEESHIE
EWRENSBEDICEUCART - ZEIRY 5.

IBEHE N SEENGRORZE. INEFBOSFRGHE.
EERICOWVWTEEEZ 1D,




. BIEEHEB ([CXDATREE

JOtXTI%. Biak. BRIOALLY, $MIFD_
4DDMFENET. BRI CNSDIRFMEEEZHE
EWDHENSERD (CBULART —NZ#IRIT D,

1588 BN SEEXIDIRTIE. FHEFEDIAGTR.
ERICOVWTEEZRIIS.

. BEBHE(CLDMRIEE

JOEXTY, BEEk. BRUSHILE, £MTFD_
4DDRFENT. BLU CNSOIRFEEESHIE
EWRENSBEDICEUCART - ZEIRY 5.

IBEHEN SEENGRORZE. JNEBOSERTHE.
EERICOWVWTEEEZ 1D,

. BIEEHE(CLBMTIEE

JOCXTZE, BHER. BRUSHIEE, EMTFD_
4DDAENE. BRI\ CNSDRFEESESZHIE
EWRENSBDCEUART — Y ZEIRYT D,

IBEHENH S EENFRORTE. INEFBEDOSHRGHR.
ERICOVWTIBEEZTD.

. BIEEHEB ([CXDATREE

JOtXTI%. Biak. BRICALY, SMIFD_
4DDAFENET. BRI CNSDIRFEEESHE
EWDHENSERD (CBULART —NZ#IRIT D,

158ME N SEEIDIRFIE. FHEFEDIAGTR.
ERICOVWTEEZRIS.

4thQ

. BEBHEICLDMRTIEE

JOEXTY, BEEk. BRUSHAILE, £MTFD_
4DDRFENET. BLU CNSDIRFEEESHIE
EWRENSBEDICEUCART —YZBIRY 5.

IBEHEN SEENGRORZE. INEFBOSERTHE.
EERICOWTEEEZ 1D,

. BIEEHE(CLBMTEE

JOCXTZE, BEER. BRUSHIEE, EMTFD_
4DDAENE. BIU\ CNSDRFESESZHIE
EWDENSBEDCEULART — Y ZEIRYT D,

IBEHENH S ENFRORTE. INEFBOSHRGHR.
ERICOWVWTIBEEZ TS,

. BIEEHB ([CXDATRIEE

JOtXTI%. Biak. BRICALLT, SMIFD_
4DDMFENET. BRI CNSDIRFEEESZHE
EWDHENSERD (CBULART —NZ#EIRIT D,

58BN SEEIDIRFIE. FHEFBED G,
ERICOVWTEEZRIS.

128

AFRFERESIER

1EREIDAFTRRDOMEZES (CE EHD,

138

AFRFERESIER

1EREIDAFTRRDOMEZES (CE EHD,

148

ARFERS

1EFREIDMAFTREREFHEET Do

158

N OEtEa
= uqnﬂﬂ

HRRCTOBER(CEDV\WTHARS EZEIRN T D,

1618

ESI)ILATHVFISLDFERNS EEBR

548 |58 yans  |ransoszes 2z~ [IBE
SFfiE)E

HER " HigREtE - e [REE K= hIAUA |Zofth ait
WAIHMMEIS 0 70 30 0 0 0 100
EIREEN 0 30 10 0 0 0 40
EPFIEE 0 30 10 0 0 0 40
D EFHERTAYEE 0 10 10 0 0 0 20




ARETESFFIIFK

| psEare [Sf0s5arE (20234E)

| m2nE WUz —

RIS R
NEES 0016 BEXS 5P / Mg
RERRE BE BT ODIERI S BEIAIER  [MEEENL: 2
BEERFERL BRI T FHK SIRFE 51

BHEREA HiIEA JEBFRIER 2

BRIE/ B

[EEE ] NG

siEEE

BRITIRETS ETOmER. HLUBHNENDOERZENE T3, ATKE FIRHSHITIE CIEAR COREMRCHNZ T, 18 EL -
N5, £DERNCISATIEE Ch D FMNCELNLOBUHRNERSN TS, =BICHRICIENSE E L CORMBBRERNT ZEh
TER, ABECH, BECHIDANSESBNLRFAEA. BT —I%BRI AT L= L C, SRS SHRICE < J2HDEEN
EBICDIBCEEBNET S, ARHCBI DREMRELEC. EOESRERENR ST & ChDBERHARNERE CEBMNCDNCE

I5No
JL—T w2
IR LEIEL NLOBE EENRELELALOER FEEL LB
ﬁﬂﬁgﬁg‘_ﬁ(:i‘jg—5+ﬁt§$¥ﬁg&gﬁ JoEEHEH(— MERALL FNED Ay oo 73 = =427 N
T e N P g : TATTERRR (O L CES/RR ER | THIRDIRER & SR D5 A+
(g XIS QATIRORENT | R e c=5 5THs
E%E'Lﬁﬁ@‘}ﬂ(z%\g@\ g ZEETERH [~ IN Ny{PrTvy
N RO E AR 218 | s COBIR, FEARBIMES | camaren - p@mrn . EANLMEE
5% S5N/ERHACESHOB . | mmes - N
(2] BERNL S SAMHROERIC |RACRDB. BOBVAEE |mes~ pE0EHHF+DTHS

BHTWLD

EETETVD

FROREBFIER L OR%

BELEE
MARUTSS—&(d, FEERTT S L TOEROBETECHRDED 5 EDERNDEENERT, RRICHTD
= HRICBVTHE, LhZ<DORRICHEV CHECRRZHA T INENDSD. ABRSCOREITSS—=F(CfHT

BTEEZENELTED, =5(c, TRICHNRDBERLESNDE, LDLNILDEVERERFE - FRFER - BESvy—F
INDIEEEITDS L EHRFY B,

BEDEDT - L

MARICBTDHRIDEME LT, MRICHITDREIREDRE SREERNO 7 TO—F - 5it7rRL, JID—RA
DhEZRAVWCHERIDCLZBIREET D, BIEZENT DIEHIC, AFTETE. KEREM. RXFH. RRERICED
FT. XMRER. ERMERE. BB THSWBIRFIEEL L,

EER

ABERFFIRE 1 FRH [RILFREE

I . BIR 2 R [RiRTPYR | ZREI CTHRAOTIO-F25(Cf
BT EZBEDOENELTVNS, JOTABEE(CHES2HBLOMEMZEHL CRH#EID L.

FEEADEE LDER

REDORE - BIELDXD

0 795495—=24 O 1cT R B |0 =BRBROBZHEICL 285
IRESTH
piE] BRENE B EDEEBE
138 HAFIR RBECHBIBDHAILAEITD,
] WFA(TS L TORSHE, AEEBRERME (i
218 TEEE BHEBIRIRE). A A T—TF 0 —LANLRECDLY
TESN
- [N N FRACHBITDIRERODEE (I~ — - FisfEpk - F
38 FRORRLE EE)C DTSR, i
. A-SITLEIT =232 ERRY-TLET—
438 BARRCHBIFBIILE>FT—23> >3 ZDEWO, BRI L LT -3 >FAI
1stQ DLNTEN,
- PN X PRSI ODWBRRY, X EREIT D LETDT—INR—
5]@ ?1’1‘]5%2@*%52 X,;’E)EE (:j(/ \_Cily\‘om 7
SE] FhnaxX CORKRAE PR CHTRRERERER T DHEICDVTES.
e = FA—P—2 v FEHR - BHSECDVTHES T
- 7i8 R DHARRIE 1 z i
; . HHERXICHITIEG & (FAD. SICERNE2H
88 X DHEIRHIE 2 D EFHAURWEITGZRITBIZHICDNTESRT D
98 5% Introduction 1 HREITSEEICDOVWTHERT B,
1058 f##5¢  Introduction 2 AT EDLEE - ZRUEICDWTERR T D,
1158 f#Z5¢  Introduction 3 SRERRICKDHBICHERDHECDVWTHERT D,
1258 75 Results 1 BREERSELFRICDVLWTEN T D,
2ndQ 138 fi#5t  Discussion 1 EIERZHBEN (CHERI DHEEFES.
] S1%, FEINSIRBEREX CHRBEEERIBE
148 fi#55%  Discussion 2 LB BHCRILERERTHINERR T D758
F /5o
158 ¥E ABEDBIERITD
1638

EFI)ILATZAHVF2SLADFERNE LEEER




548 |58 |zErns  [ransomzees 2z~ [IBE
SFfiE)E

HER " AEEEHE fEE K= hIAUA |[Zofth ait
WAIHMMEIS 0 40 0 0 60 0 100
EREED 0 15 0 0 20 0 35
EPFIEE 0 15 0 0 20 0 35
D EFHERTAYEE 0 10 0 0 20 0 30




SETESSEPIER | BEEE [SH0SEE (20236E) | 28 |Enysa

RIS R
NEES 0017 BEXS 5P / Mg
RERRE BE BT ODIERI S BEIAIER  [MEEENL: 2
BEERFERL BRI T FHK SIRFE 51

BHEREA HiIEA JEBFRIER 2
BRIE/BM BEIU> MERAWVD

[EEE ] M EX

ﬂé@%

R OHE. NEDOEN, BLURL CEASNZRIDRBRICDONTIEBT S,
iy R e N N T

W=D

IENELEL OB BN RELEL )L OEE AEGEL NVOEE
STIEE 1 FHHLCANSNBXENER [BECEHARICAVSNIXE [SERICERRXCALSNSXE
i =5 HiEgTES PR TSN
SPAEAE2 THPXOPIERREL. BT | i oMsNBRTES | SITHKOBRNBR TS
SHIEE3

FROREBRIEE & DBk
ERNYBHEEE (1) SRAF¥BREERE (3)

BELZEE

RFRYEBL T, EDESHBERTEMEONTNINEER,
= WS OD DX ZAIRL T, ORI DIERE RDS.
EIR(CEA S DTS U Zm X DS EANR - HaRT 2.

KﬂSEF‘aﬁ‘C—T—AﬂMb?%‘EEﬁ%EFEt LT EENBRIFERIOFRHAZHICDOTDEEBC, Kt REEEL
BEDEDT - HiE | TREBEESNDIRERRZBEIT D,
ﬁ;’&‘@iﬂﬁéﬂf’:ﬁﬁﬁ%(:ﬁé U CERERR(ICHRAE<EREITD.

BiE
Rué} %F“iﬂﬁ@ﬂx

ERR i S AT
élu%‘—lﬁ(a* ?—E@E%E’JHH&‘@D‘%&E%‘CED BANMETHS.

FHRD TR S _
WE. $BEDRIE CLAR— NREE AT S, FEEENCRERYICOND T EEABN BT L,
FEBEMDEIE LDER

E1% 1 BP9 ST BRRAODIRH (C & DTS B

REDEM - BIELDX5)

0 795495—=0 |0 1CT IR |0 EREEs |0 =BRBROHZBECL DL
REEETE
i# BEANS B EDREREZE
18 HAS >R ?%%%%_%‘H%““@@%\“JWQ SHEDFIECDUN
28 SRS ODIERE Rl D— RN B IC DWW THRIATE S,
S PN ) BB/ OEEN I EZ DO D O DFAEEIC DU
38 s X DBIE AR L TEO. BEE AR TS B, i
. N S RIFFRXDEERN R EZ DO DTz DFREE(C DY
48 i S OBZE R 2 TED. BB RRCBE TS,
o RIZMX(CHITDHES (Introduction) DFEHERD S
1stQ 5iE sxEefE (Introduction) [CDWTEY, #wXD#ES (Introduction) ZFEAT
TBDLDICRRD,
BIFAXICHITDFEE (Introduction) DFEAED S
638 ZFX (Introduction) [CDWTEW, wXD#ES (Introduction) ZEiEAT
TBDLDCRRD,
. i MFRX(CHFDKTTE (Method) DFEFHERD I (C
78 s Ef# (Method) DNWTEUD. mXDHNGHE (Method) ZEREATES
BiEA FIEHEB.
. - EE5E (Method) [ICHBWTEZRASNBREERIA, £
88 |RFX (Method) B SRR DN CFU. EFRA CE D

MFRICHITDEREER (Results and N
9 XM (Results and Discussion 1) %?gﬁ%%‘.{?) (ﬁﬁfﬁgyégof)(“%ﬁ%%g% iﬂ%g&%

MFRICHITDEREER (Results and N
1018 XM (Results and Discussion 2) %if%)s%%g) (ﬁgfgggyégo/ﬁ)kg}ﬁ;g%ga iﬂ%g&%
2ndQ X == B

EREEZR (Results and Discussion) (CSWTEHA
118 5FX (Results and Discussion 1) SNDHREXRR, REOXEEMITEICDVTED,
R TE D

R EER (Results and Discussion) (CHWTEHA
128 3Ex2 (Results and Discussion 2) SNBHREXRR, REOXEFRITEICDVTED
BXERD TE B




o RIS (CH 245w (Conclusion) DEHERD I
138 Sw3ERf# (Conclusion) DWTEY, @wXDFES (Conclusion) &EBATES
KDITIEB,
#&:% (Conclusion) (J’ab\‘CyﬁﬁénZasE; R, £
148 ZEXX (Conclusion) BRONEVERSEICDVNTEY, mXDiEHm
(Conclusion) ZFREATEDLDICIAD.
158 HERSLER ?g%g_cgiﬂﬁﬁrb, SHERRIRRIC U CIELU K fFE T
1618
EF)LO7AVF 1S LADEERS EREBE
eve B yENS  |¥ansomzaE [zpELA~L [I33E
TS
BB B HEERE (R P 2o e st
HaEFHMmEIS |50 0 0 0 0 0 50 100
EHIEeE 25 0 0 0 0 0 25 50
EF9MEE 25 0 0 0 0 0 25 50
PEARTHEE o 0 0 0 0 0 0 0




ARETESFFIIFK

| psEare [Sf0s5arE (20234E)

| g [

RIS R

NEES 0018 BEXS 59 /i8R
RERRE BE BT ODIERI S BEIAIER  [MEEENL: 2
BEERFERL BRI T FHK SIRFE 51

BHEREA HiIEA JEBFRIER 2
BRIE/BM P hFEZMIEEE (B) (F)  FE. BNER ER{EFRA

[EEE ] NG

siEEE

1. EFROBSEFETFIENERTES,
2. (EFEE LD FIENEFE CED,

3. DHFOERNEFTED.

4. HEBNOZOERNBRTES.

IW—=TVUvD
EISNENEL NLOBE BENLENEL NLOEE EEL NLOEE
PR TERoREpcas P PR |RIPTORKREIGACES | srnronmarnsmL,
- KRBEFOSILTA>H—F |5l - EIREHORFIHET |g oS
SHiIEE 2 BROBHARBETES. =3, = EFAEEFEIMDMNSRA,
FEE3 BFREENHPTED, 2EINTORTREEMEDHR | sompa @D BB,
SHMiIEE 4 ETERHNETES, ?giﬂ - EEERRT NUAERBATE  |NMR. ESRODERIEHEHEA T =0
FROEEBFIER & D%
BENLESE
. MITEBRT 3D ZETHY A RNFONMNTAR CTHS, ABETE. BINFCRASNIET - BT
D3SENVEFE UIcklc. TNSDRBEILAUSRFBECH BNT O\ CBBT 3.
BEDEDT - ik | BENTADIERETS, BERENTET, FREEN UL TN S BACERATIN SHAT 3.
RERE
(T, T
Faght

EER

23l T A HERORERE SREE TREERLESECLTED TR
3%]
REFTEOEMIED . REGEM], SHHFREZRBEL TS,

FIERMUDEELDER

femgaTV> hEL<GHAT, BBESRULTEVTTES,

REORM - BiZ EOX5D

0 705495—=4 O 1cT I |0 EmEEs |0 EnEBosz8a L3P
IREESTH
B EehE BT EDBEEE
138 BFH : FhoEE BFNEORE
28 B, UFEX LT 1> H—5ER
38 At SHENRI SR> DRI
g [0 At BT HENEE
58 At Bt
6 At AES)
78 Bk EER ateR
s 88 72 higi] e
el B7% : FELGH IRENES)
1008 |Ft. UFEX EE5EE)
158 |Ar 2E>
ondq  [2E|BFEIECEFRAS ML KEREFOMEEE RN ML
138 |Ar. UFEX B, UFEX
148 |t
158 |BifiskatER ateR
168 | TR & e
E)LATZHVUF 1S LADFBARNS S FERE
% |98 ¥ans  [ransonzaE [zEL~L [IBem
FMmES
HER DR DB a3
HATERE 100 40 140
EHIEM6E 30 20 50
BEPIRJEE 30 20 50




| EmEmrnoEE 40 0 40




ARETESFFIIFK

| psEare [Sf0s5arE (20234E)

| menE [BRAERARILS

BEERIER
BESES 0019 BEXD 59 /i8R
RERRE BE BEATODFERI SIS | SHEEML: 2
BEER MERIK T FEIR MRFFE 51
BHESHA % IBRFEIEL 2
IR/ Eﬁ%ﬁm&%*ﬁd)g%ﬁ BERHSE#ESERIGET (Robert B. Grossman &, BEIL#& ER) , The Art of Writing
easonable Organic Reaction Mechanisms ([R&E)
HEHE BH 22
FEBR
BRSSO IEREITH T, BLADRIGICICATES ZEZBEICT D,
IL—TYUwv o
AR RELRELANILDOER EENREELANILOER REELANLOBZE
FHmIEE1 ICHABENERTED ERNRQRSHEBORENNTD | RICHEBOREIN TR
FHmIEE2
FHmIEE3
FRIOEEEFER L DR
BESES
2ENSSEFTERNT D. IBEGURHT. BHERGT. RURBKKRIE. SZHIVRIGEERRI(CARRT D.
e * BT & DRAR . . o ‘ \
CORB(IET, BIFEMREELL CTLEHEN. TORBRZENL. HEDEESKICHE THDIEHSHRILFED
ABCALT, BE. B TEEZITOEDTSHD.
B DMEDT - 5 %g@%ﬂ?g;g%@%oﬁﬂpkﬁ""’&%ﬁéﬂ BRERZEITD . BEREEZHRVTHEL LA CAXZH SN UDIEREL
SFES $HU?gmugﬂz(LEZE?%ﬁBﬁ@%ﬁ-‘E%Wu
“““““ SRERTYE . EXBEZEHRNTHD

FIERMUDEE LDER

B R [ RE 7 22 o s ] (CREATE) (7

{Z&, ABHFRBCEENTLET,

REOREM - BiZ EOX5D

0 7O5475—=4 O 1cT I |0 EmEEs o =BEROSzRECLBEE
IREESTH
A BERNS BT EnEEEE
158 HAF >R, HAF >R
28 |BRMEFORAEE (13) JEECE B, pEE B, ST
38 SRR T COMERS (25) SN2. SN2'. SNi
48 SRR T COMERS (25) BHEERIS. A HA > HILRSILADA
Q- lsE |mEeseTCORERS (25) QI T T T/ NI
68 SRR T TOMERG (25) SNAr. SRN1. SI8)\O5> 5. ot
7% H
il 8iE SRR T TOMMERG (25) 2O L. IR
o BT TOMMERIS (35) TVRAFAS . SRS
108 |BHRATCORERE (35) WL R—IL
1B | RUBRRG (45) My RO— Rk I Al
4tho 1258 NRUBRRIG (4F) Diels-Alder. T> K. 5078k,
138 | RUBRRG (45) S4B e, 01— T
148 | RUBRRG (45) ST hOE—8f. L b
158 |a#tEe
168
EFIILOATZHVF1SLADOEBRB L EEEE
D% |58 ¥BENE  |[raEnsonzesE [z~ [Eem
SHEEIS
R xE B E ST e R—RIAUA |zt &t
WEITHMmEIS 60 20 0 20 0 0 100
EHiEeIRe 20 0 0 0 0 0 20
BEPIRJEE 40 20 0 20 0 0 80
SEEMIEES |0 0 0 0 0 0 0




ARETESFFIIFK

| psEare [Sf0s5arE (20234E)

| sz [waEsnrTy

BIEEREHR
HE&ES 0020 BERS BP9 /38R
BRI S IR E BT | SR 2
BAsEERY WEARTFER SHELE 51
Bz AiEA SRS 2
I D21 BIMEF (15, 168) BT U b/ ARIEENOAND MUCSSREAGRT ) S/ (—>251>
R w2z
HEBE
ARHCENORECRBENMR, BRHH. RIS MLEBRTS & LB BRBANOREN T8545 (5T LEBRE
IW—=JUvo
R ELEL NLOEE EENELEL NLOEE EEL NVOEE
SHIIEE 1 NMROSEENTES NMRIEDD N MR LD
FEE2 TABRANT PADSHEDT |5z MUiEHS  [FHRIRZARD ML
SHIEE3 BESN SEENTES BEAMD LB EEAHD LD

FRIOREHZRIER & DBR

BELES

i

WET, T, YXAART ML,

EREICELUT,

B

ZOREBRETEN L. FROEF

NMRINRD NUSEHIEEMZRES 2 L TREEBRLDITIEEE TI . ABEBRTIEINMRICEAL CTERNICHERZET
I RARG MUICEAL THMI. TNSOBEATEICDOVTERRZITVE T, [RiE
(BT BMERERIRICEED, IRT NN SOBEREZERN(CERL. REDOIRT ML SEERENTSE
BEITHEBULFY. FENMROEENLZATELTZ

*EWEOBE .
CORBERRET, ASRERYSL TUOEREN,
B CIRERIT > BD CHB.

RITTDNMRART MLICEAUTESMBDTECTT .

B (CRETHDIBMILEIIORE

BEDESDTT - 5%

EBICEALTE.

BEEL U TS ZT O TESL.

BERBORRRDOE. LR—

beLTZDREZERD D,

2R
SERS ZHF

5&@%““:
THEEFBEZLTHD

I.’/\%G)I—J;E(LF*ﬁL/‘C(at%EE’&%? i?’ BOOEETRVEEESSHMUHFEELTH L.
RO DIERD D ZFE LU TH <,
WX Dsupporting infomationZ (C#> TLBIEEMD AN NLF—4 SALaMOBiEEFE=ahE

FIERMUDEELDER

BBZRIECAETIE, BRECOBELRBIONZHAIT DI ENTEDRS(CERMmEI DL

FRASTCRIETHIICED

REDORE - BIELDXD

0 POF4TS5—=27 O 1CcT FIFB B e o =BEBROszRECLBEE
IREEtE
i NS BT EoTEEE
18 HAZR HAL > AETS
FROMRILZ R LS EIR % S8R U T8, M
DFFRINZARS ML ORI ZE DR A
2i8 FRIMBUINZ 2T ML, BRI 75, BEAROMELIRIEAFIELE, ZBD
M S ZRS FILEBRWT IS5 > REDRSZTS
wq [ [imawzor Tt o 1
458 13C-NMRZARZT )L 13C-NMRZXRZJ <)L, DEPTOfRR&EITD,
5iE TSR ORE EEDINRT MLH'S, BEREERERTTS.
618 TSR ORE EEDINRT MLH'S, BEREERERTIS.
- 7iE TSR ORE EEDINRT MLH'S, BEREERERTIS.
8iE TSR ORE EEDANRT MLH'S, BEREERERTIS.
9l TSR ORE EEDANRT MLH'S, BEREERERTIS.
108 |rmsmiross EEDANRT MLH'S, BEREERERTIS.
1138 |esmross EEDANRT MLH'S, BEREERERTIS.
128 |rmsmiross EEDANRT MLH'S, BEREERERTIS.
2ndQ (138 |Basmiro=R EEDANRT MLH'S, BEREERERTIS.
148 |msmross EEDANRT MLH'S, BEREERERTIS.
158 >D-NMR %_Eﬁ;&fﬂt“%@ﬂﬂﬁhﬁﬁu\anoZ/AmNMRd)ﬁqtn%%i
168 | msmiro=R 2D-NMRZ VS MAT BB TITS

EFI)ILATZAHVFISLDFBERE LEE

BE

548 |58 ¥ans  [ransonEaE BELAL 1B
SRS

HER " AEEEHE fEE K= hIAUA |[Zofth ait
WAIHMMEIS 60 40 0 0 0 0 100
EREED 0 0 0 0 0 0 0




HFIEYEE

60

40

100

S EFHERTETRES




ARETESFFIIFK

| psEare [Sf0s5arE (20234E)

| menE [wprs

RIS R
NEES 0021 BEXS 59 /i8R
RERRE BE BT ODIERI S BEIAIER  [MEEENL: 2
BEERFERL BRI T FHK SIRFE 51

BHEREA HiIEA JEBFRIER 2
BRIE/BM 2L

[EEE ] A BEF

siEEE

1) BcTFIFEROEN, [RIB, HESNMERTED
2) )I\AMAFTO /O —DEBRICDWTEHRIATED

W=D
IENELEL OB BENRELEL NLOEE HREBELNLOEE
BEFIFEROEN. B 5 |gr-orws e L
= SEL 10 B L |BEFIysnoBm. RE 5 |BETIISROEN. FE. 5
mRE FEDLONDREL. BACE |qenimmcss. EEDER TSR
SHIEE 2 NAAFTO /)OS —DERICDN | N\A AT /O —DOFEBCDW |)I\A AT /O —DEEE(CDLY
FHIA CHULHBTES. THIATES. THIATER
FRIORERFEE & DRt
BELES
e L - DFENFRREERTDE LD, BETIFICHT BRE - PAPEIONEY IOV TFBT B,

REDEDTT - 37K

INAAFT /O —(F, 21 HICOEEENBOEFEHESRARKIME LT, BF, IT% EF. FFLEORENT,
SRR, FREIRFRORTTICED TRELDDHD. ABECE. ERICAVSNTVSEGFIFNFELZTDR

BICDWTIEfET D,

EgFER

ERERTE

ERR
EhERIE

a2k =
#

BEANSZERL. /- MNIBRZEEDHD.

BENMRFDFRTICEMER. TRAMENZE. DFENFORNTZEBLTH <,

EMEFE. CRAMENTE. DFENZECONTOEFZLEET D,

i)
=] ?%E}E?Zaﬁﬁ‘cai%t&l EHOBENTFOSERBCERKRERF DO ENEFEN D,

FIERMUDEE LDER

REORM - BiZ EDX5D

0 705495—=4 O 1cT I o EmEEs |0 EnEBosz8aCL3EE
RESTE
] RENS B EDRERE
- = BIZFTFOEMR &2 DDNADRIR X EER(CDULVTER
238 RYH— R4 — DB EFIFBEIC DV THRATE S,
- s #HARZ DNAZ MR (CBA § 3755 & TNSDERD
38 FPEEA A CSVNCHBCE S,
1stQ 438 DNADOO—=>7% DNAZO—Z—>J DFB(CDVTHRATED.
5iE PCR3% PCRIEDEIEICD\NTHATES,
618 BRI DORE EEASREEDRIB(CDVWTEHATE S,
718 ZEEDBZKE 7H0O—RT)VEZKEIDRIBICDWTEHHATES,
\m <~ e EE BLEFIFNFEERAWVTCERICEEINTUVDIESE
8l BRYZIVADEE BRECOVTHETES.
AIHA N e — — NSRS T ZV IS KUOFTASEYIOERTSE
%8 NSURSIZv OB, FASHY 2=, 7
o . N DO— > BYIDIERTE S HRREA (C DV TR T
10 o0O-—>84). RS Z.
e . - = WEINA AFTO O —DFEE EERLRIC DT
2ndQ 128 SUI\OBTH, ¥EETY “EZDINAATI )OS —"[CDVNTHATES,
138 AT RSN N W I RCDNTHATES,
1458 ZAL 4 ZALDRERICDWTEHBATE S,
1558 A ADERME. EiaE é%ag?crz:;g{ O>—0EEES LUESRBIERIC DT
1638 FR BRENSICEDVLWTIBRRZITV., BRTE3,

ESIILATZHVFISLDFBERNS LEEBR

S8 B ¥ans  [ransonEaE BELAJL [
SFfiE)E

I/—Tg— '\ * 5%15.% Enn HERT e Pt

Z/j—\,r N FR LEIERE 2] 1] R—KIAUA |ZOAH 55t
WEMmES 50 50 0 0 0 0 100




ERles [50 50 0 0 0 0 100




ARETESFFIIFK

| psEare [Sf0s5arE (20234E)

| menE [mERGTYE

BEERFER

BBEES 0022 BEXD BP9 /R

RERRE BE BEDOIERI S EEAIER | FHEEAL: 2

R MBI TFEI WRFF 51

Fz%EA AR TERFREIER 2
RE(CLDERZITD/ FEIEM - BEE) (CFRFEDCHDICFETE, HREE - NEEE HigE (BEE) , RIG

BRIE/ 844 T CGTR) , BAEaE (BERE) , LFRICTE, RigEa, & f&#% (882=JE) , Chemical Reaction
Engineering (third ed.), O. Levenspiel &, John Wiley & Sons, Inc

BHUHE P Fx

HEEE

1. B—ROEEREORCEEANGH TS, RBRICHEDFNAHERZRAVVREEIEN TED &,
2. MI—ROJBERICDRIGEENBETE, RIGEREOFEANTETDZ &,
3. MI—ROKBRIEDRGRENBHTE, RIGEEDFEFINTESI L,

IW=TUvo

HBNRERELANLDOBR

BENZEELANILDOBER

REELANLDER

FHEmIER 1

19— S OEARIE TH BRI
PERRISORCRERNEE T
&, BBRILEDEEHIRNDE
B BAHEACES.

—ZOEARGORGRER T
AW RIGREDRIN T, &
BRISEDR SR B T

o

H—ROEAREORGRERE
AV RIGRE DRRAFD T T,
RIGEDHET A S T
o

FHEmIER2

NMI—ROIERIE TH DRI
BRETIVOMERIEET)LORIE
BREANBHTSE, RIGEEDHRE
i TES.

R —RORERSORGRER
ERVC. RIGEEDRIT C

T —ROEERIGORSRER
PERTET, RIRE DR
TERLN,

FHEmIER3

TI—F DRI T D5 1%
RISTRBRISORGRERNE
HTE, RISREDRIN CE 5

o

MY —ROXBICDRISEEL
ZRAVWT, RISBREDOFTNTE

T —ROERRISDRSRER
PERRTET. IRE DR
TERN,

B

FRIORZEERIER & DBR

BENLESE

i

RISTE TH AR~ ROB—RISORIGRERT, SERISHOREHEE S5 CRES CEARDORTRERIY
SERIGEOLTAC DU TEET 5. 50, MI—RIBONE L CREIRGS SUTARISERD LT, RG2S
EAEIC OV CEE T Be

REDEDTT - 37K

H—RDEERIGOEHRRDORBNRR LG ARRCDOVTHEEIT DL LEC, BERORIGREFITORIGEED
SREDEICDVWTHRR T D =5IC, AMI—RDORERIES JURBRRIEDRISREFNTEICDVWTHERT D.

[
pE =V

(Bh&Era)
RIS, (EFITFI, {EFITFI

2433 bi.l_

BERCBDBONSLOT, FEERDEUR ZET, +HBRTESL5(CT .
¥3
BEEERTBLOICE, FEUHNCEFBERERSAL,

EZ)
RIST2TEARBRNFRE & <EBLTH L,
(BEEMTE)

#HE/—bZERBEL, BEL, FLHEPOTHLIEL,

FIERMUDEELDER

EAFBORREBETCRRLUTES DL THET D, MBRONDD ([CIEREZHE Y S/ DRELR— bt &8 CRIETHEZITD

REDRE - BIELDXD

0 795475—=4 O 1CcT FIFB o s |0 =BEBoszHaICL3EE
PRETE
iE BENS B EDFERE
18 19— B —RIEDRG RIS T T AR —RE—RISOB RGO KGR
SRR BRI IC DN\ TERT 3.
28 |[EBERNRIGEORE Bk, SRRIERIGE, RERRRIGED
38 |[EARISOBREE ORI ORRA ORI NRR PR SRR
1stQ 458 EaRIGDHE EARIEORRRCOVTERSE S,
538 EERISORISHTL W RISORSRERDEHEIC DV TR 3.
638 EERISDORIGHET2 BRRSORISERERDEHECOVWTRREE S,
HIHA 7iE BAREORIGERT1 fﬁé&ﬁﬁ@&ﬁﬁ%ﬁ@ﬁ%i EERETEIC DWW TR S ED
8E BARISORGERR? fﬁé&ﬁﬁ@&ﬁﬁ%&@ﬁit%ﬁ%ﬁﬁ(:’)b\‘CIEﬁ@Et*%
938 SERGL SERISEORGETILCDOVNTIBRSE 3.
108 SERIS2 éﬁ}%ﬁggg?—)L(:BLT%EFQE%G)@-&%(:DL\t
2 £ FILICH SR =
ndQ | JE— éggg%égggg?awm&mzt&mﬁﬁmﬁ
1238 SER4 %gﬁgﬁggggg?%é@$&m&%?w@%i




I Pu— SO U £ RIS O OBR (DL IR

15:8 SREIS3 EFE‘?&FE(CBH%&FEEE@%*E%(Z’DL\"CiEﬁié‘d

1638
EF)LATZAHVF 1S LADFBRE EFERE
5% |58 ¥ans  |[yaEnsonEaes [zEL~L [Iem
SF{fiE)E
LR~ FEREORE as
BATERS 80 20 100
EF9MEE 80 20 100




ARETESFFIIFK

| psEare [Sf0s5arE (20234E)

| mene [isgE

BIEEREHR

NEES 0024 BEXS 5P / Mg
RERRE B BT ODIERI S BEIAIER  [MEEENL: 2
BEERFERL BRI T FHK SIRFE 51

BHEREA #®HA JEBFRIER 2
BRIE/BM FigifiofmiE) . BEEF. FHZSHAR. 2018

[EEE ] IR S, FH BF

siEEE

1. ABAEEDORIZRMOEE CZE2(CRLERS, FREMINZBREULINS, KiiEE U THRICEMIDZBEREREEZES.
2. HENEHE (CH U TRODIMIBR E(FEDRSREDOHNZILET D,

3. TH#RIBLOEHDHEBL T,

RIBNBEHEES.

IW—Twvo
IBENRIELNLOBR(E)  |EENRIEL NLOBZR(R) BELANILDOEZ(RH)
CRLiin. BULGaADRA |=ELEHNEERS 5%
C X ll_,\ £ B N pL=} 4 %: N 48 AN =1 ) ey
ST DEREERL BN S, MHEC |BhEEL CHAL AT saE [KIELL CHRLRITSE%
UCHECEMT 2EHEREN | BLUREMENDNTUS., Rl °
\BHON TS,
] HENENE T U TROBHBIE | AN ECHL TRODGE (RS (O U TR BRI
SIS 2 BEEELLEC. ESULHE |BE@EDESBEDHNMERET |BE>EDESREDIIERET
BITA> CEHENICITEITEDS, FTCLD, ST TLRLY,
BEFEGISIF TR, KADE ETRER | A
= VSTREFN & 3 E%ﬁ%ﬁu@ﬁ*ﬁh‘ﬁjﬁ rd\l/’\)l/@ (A k N
SHiIEE 3 ;g%%g%g%% (I//\gi LODfmEEN (BIBMAEG b\ﬁbﬁ_c N3, RIENEGONRITTVND,
FRIOEEEFIEE & OBE
BEHESE
ABE T, RIS CHE E SN BHIEBEFD, ﬁm%n&mmgﬁacutwﬁﬁﬁir%ocvacékLE¢§
T3 SIRIEHICH ﬁu%RLDut%mor%mL [AROEE - B - 2] ORMRS KOIEER (IH BB (s
RKHkHEND, BEDEFIDEFICHIFDELSI (}Ethlcal Legal, and Social Implication [f&IE). AR, H=AYFER
e ) CRI T DR, BIUSPIRINTE & U CORBREZICOIR L%, ARBEDTILSEN LT B,

KEF L OBF
L_G)*‘ig (a*LuEE E"] (L“'-:'
FBYRAEEE (CRI I DIREE M T Do

50T, £ 15EDSE 3EODITRCHNT, REEFRZEI SHEBLENRIFEME UTERE,

BEDEDT - L

EBERERO(C,
[C KD AEEDEEZITD.

II—

TEBEITDS. JIL—TEBTET A ADY S I OEMERZITD. T, REO3EIGHET

EERR EEME

MBI, ES. BUSEEE.

N RS EE HiRF, ABEEF

FEEADEE LDER

REDORE - BIELDXD

0 795475—=4 O 1CcT FIFB |0 EmEEs |0 =BEBoszHaICL3EE
IREEtE
B BENE BT DEERE

8 HADR 1 S5)ZEEECULBEMBEORE, | ASLOBELBN, FISESNERTES, T/

RERINE CREEDBERDN TERELE S DB DO CIERTE S,
. N HRE S TEZCONTRRAEES. FLam=

218 TSP EER B ONTORWEL T, 28350 N TES
o _ = HRE S TEZCON CERAEES. FLam=

3 TURFLREFER BN TOENET . 25T 5 ehTEs
BB DY NEEEER RS ULAEHRIER P L oBmEg S Y AOIHERICOL R
3rdQ 558 SILEEBES EJTI/%DEEEI#(‘_DL\?% RAHES. BRIDITE
O-LZ, /=Sy, Y51 TRERRDE
638 BRDBES FEOEASICONCHERNES, FRT SN
- Sre L 125 1 5 T (C RA= 15
BB | RTEIUA, Bl CHERNBHE ﬁgg’fg%fffﬁtﬁm@*m“m\TE"‘“ AR
10i@ AL & AREDHS gf%ﬂ t{AIEODF*ﬁ4¥(LD(/\_C% AT S. ERY
- e IBIERY Ee:ﬁﬁ%td%&mﬂ%ﬁ’“;ﬂ(ij\tgﬁﬁiué‘a‘ﬁ

atng | RAMEELNE gﬁ\%%?ﬁztﬂﬁiﬁ -

e . . }L N NS i (S — T
ﬁﬁmm%Lfmgm@hz%@io%ﬁgﬁfé%

] CTYED CHRGE U TAHTLIN L\D d\ﬂ‘
138 (1) XeyMEEEES N5, EREEUET BRHLE. MNIAEEICEY 3

BRI Z S,




B S, (IS90E, ERFSE, BES, BEE B
148 (2) HERUEE 3R B, MEBRIEE) ORHbIZ%E0 T, M
FENE & RS IR IR T B o
] FIAE & U TUE RN ERIBEOERE DT F T,
158 (3) HIRIRATERE & Refii B fRIE ;ﬂﬁ‘}‘ﬁE%@ﬁ%(:é’ﬁﬁé%ﬂﬂ’ﬂﬂﬁiﬁ(:jb\‘C36%?25?&
168
EFIIILOATZHVF1SLADOEBRB L EEEE
D% |58 ¥ENE  |[raEnsonzes [z~ [Eem
SHEEIS
IN—=TF+1 AV 3> P B
‘%{\Eﬁj_-—ia S OHRBEHREMIIC |LR—b~ &3t
RETHERIS 40 60 100
EHRAE 40 60 100




ARETESFFIIFK

| psEare [Sf0s5arE (20234E)

| mene [mEpes

RIBERIEHR

RE&ES 0025 BEX5 59 /&R

IRERRE RE HEATOIERI S EEAIER | SMEEAL 2

BEERERL YERIRIFEK SIRFEE BH1

Rs%EA AiER DBl 2
%lﬂi !ﬁnidﬁﬁlﬂi(zt? EUELAN. BXEE un_L’Jcl:Df‘%%%(;@aff TUET,

BRIE/BM e Y= iscEE@/J\’EJ BASERtt (2015%) ; WML &, [HEEH w70 BT

= *i (2009&) ;| BIFEAE, F%iﬂ/ﬁ’ﬁﬂlty&zﬂﬂ AATt (20124) ; BIFEAE, F’f%ﬁ/ﬁy&é:*‘yl\

J—21 , BARFFE (20174F) i N [ 28 D5 | , BEFERE (2006%)

BHEHE RfE E—EBB

HEEE

(L1322 ENRIRNIBETY,

E % g BEEZE AL TR L 1285 D—
(4)

(1) 3XRBLUV4RARNDBROLNRZES, BARNLAEANOENHETE S,

HRIES LOFIAT, (\—C)LOMHE) #E3HE3.

e BRORBOBEEN 5B 2 DHEEFN, (BHEH) 2HSHED.

33,8

AR THRRNICEA TS LBZGAINRVEROR THEAER CESEXLHEEBD—EN T . AEE T, TADSATBHEBERL,
ZOHRREZRLIBEITEZCEZANTY ., TORRZEL C. RRCHENRFZESHE ERKFZRSHBE) TEIRHNTES LS

TP zEmER L TV <,

DLIF—BIECHS SEENME G, MERAF PILOIL T —BENHETE B,
IW—=TVUvD
BN BEEL NLOEE FRENREEL NLOEE BEL OB
e 4 i \ 4 R i 3 R4 RAER CHROARN
RevERORE 3L RRAOROBR TR %@éﬁﬁ%ﬁ%&%@ﬁ%@“ EL TS SRERML L
S REFORABEEERL TS |REFORABREHSMEER |(EFORABEEERL T
sl . <ZENTES, AN
" BRALOBREREERL T | BRI LOBAERICET S | BRI LOBREREERL TL)
BB ABERR % T RSN TR B, S
FROEEBFIER & D%
BENLESE
FRACTE, BORD GOICBRNEN) , GRS (BT, N DLEE) | REAERORE, BEO7E
e DSy e DINDAM AT Tk s S e s R AR 117, ATl AT A COk 5 e AR

BEDEDT - 5E

BZCLDBEENPLTY. BEC LI

CHE

BIE(CERD Y, BEOEBEEHERLET.

ETHFZRDTTF =)

BERER  AROBERBIES, ABERZEHEITIEMRELDTT,
%;”%;%‘ﬂ%?—@iﬂﬁm(1%%@?7&@373‘b‘C%Z%’fX%ﬁD‘T_JA_C?O BEROEBZ TLRVITITLVY,

SRR (C (SRR

ERAR HOFE : #% CRo LBMES N (CREESE TSEECHI o TRA R BACEHFIERARTTE. BET
285, COCCEREL, BoPUMOBENT 54 08NL RS,
BT E S5/ A anHPETZNBETFELCE RS, PAREFE  BECTEETUY MEAT 30
T B2 RO i O F S

FEBEMDEIE LDER

S

2&%4E(¢%ﬂ;$1if§'®f EERBBLOMNIHNTE, TIRAOKEZARBOMR(CHTTTF T, BEERITT,

REZRHTBIEIT

REORY - BiZ EOX5D

0 7O5475—=4 O 1cT I |0 EmEEs B Y I
IREESTH
i BN BT CoBEEE
g, Ao Lz T, BESE (2) |, BE
18 ETAED SREEA(L) ﬁiﬁgéghw(ﬁﬁzﬁ) et 3o
o o i p ot SIERDE NG, MEOEE, FETE, BEFHOD
28 |mERansREra) s 2mﬁ&ﬁ®m®@ﬁ@@% T
e o 4 RARROBOAT (TJTS5—1) EE, Nk%
sl [P |FRAERQ) FHL\‘C%%%‘V&*%KOI i
N 5 FDHIRROBROATCRT BEECHN, K
BIEA 6iE ERATER(4) ﬁ%(ﬁkﬁm,km,%m)%%mﬁﬁﬁw%ﬁD
78 RECEOER(1) a¥, B, K, NBRETEL, Beublcitns.
- R DER(2) mgﬁw4?7waﬂﬁﬁﬁi%b,ﬁammcmn
108 |[REZOERA4) AHZIERCDONTER,
ondQ  [1LB | EIRAEAHSEHR(L) ARG & BIRA DBIIZIERICDVT,
128 | BB CREEE) AR ETIER.
138 | BB CREEEG) HIZ DS,
148 | RS REE) AP 154 > OEE,




158 |EmReke ASEnR(5) REEHEC DT,
168 | BENSEERL, RBMBECHUTELRETS

E)LATZHVUF 1S LADFBARNE S FERE
9% |98 ¥ans  [ransosnzaE [zEL~L [Iem
FMmES

atER % HEEEHE B R—RIAUA |s888 &t
WEIHMmEIS 50 0 0 0 0 50 100
EHIEM6E 50 0 0 0 0 50 100
BEPIRJEE 0 0 0 0 0 0 0
DEFERTAVEE 0 0 0 0 0 0 0




SETESSEPIER | BEEE [SM05EE (2023FE) | #enE [T os—rers
RIEERER
RBES 0026 RBX5 BP9 /&R
IRZERLRE FEES BT ODFERI & BEEATER FUEEEAT: 2
FERER} YIEB R TFEI SIRFE Bl
FAE%EA BiIEA JEBFRER 2
BRIE/ B s>~
BUHE BEEy BthF
EEE
EEER)

F—LAJ—F =L TOREEBRND N TED.

- -2y T2RIEI D ILODBEEZFV. -5 —
n_,\/;\lﬂ:_(u% (= m@:u\%thX%IEﬁLF [OR

EUTF— L\_Cd)u'.fuﬁ'\”b/ﬁ’:’%ﬂ/ﬁ [CHEDHDZENTED,
MRBZENTE
EE (LEBL\‘C%OD,U%‘D"DEX’&%E‘%?ZDL_ ENNTESS

1.

2.

2 HECBIPBRRECHEEZREFIERICDNCT,
)

L—T w2

HBNRERELANLDOBR

BENZEELANILDOBER

REELANLDER

FHlmIEE 1

F_LNU—H—ELTREEES

F—hJ—4— é:LfC@{’“*'JEJI

F—LhU—HF =& L TOREI =R

F— A= —0az PEUEADTTIASC N\ K3z Ences RBTENTERN,
E%@ﬁf?&iﬂmb EnzEEH ; R
= ==L UTF—LATDFHEY |U—F &L TF—ATDFEP
SHMmIER 2 J—’9 EUTCF-—LTD |& - B2 et ol
DS nj%}ab/ﬁ BEMBICEDRSEN jﬁ‘j BZEMABCEDHDZENTED tﬁ;jéj%ﬂlﬁ(uﬁy)éc_th‘_cgrd\
B =k] BB EZREREZ I DER(C %’iA(LBLTZ)’EZ,W;&;E(‘E’”'“E& HRCHITIETRECHEER
%eg:;gil EDLS(CENTHIEAEICED |FITERCDONT, BRBZEN |FIERICDNT, BRDZZEN
R BTHRRB T EAEES. TZ3. TERL,
) BRAECELHDRETOL |BERAE(CHL LHOBETOL |BRRECEBL LHOBETOL
FHEIEE 4 %fﬁﬁ:rb BEOFEEENL | XEBREL, HBCEVWTZEDE | RZEHEL, BEBICHVTEDE
BRERTE 2 T. BEICBWTZOBETOL |EJOCREERKIDCENTE |ZETOCRERKIDIENTSE
AZEBRITDIENTES, o TR,

FROREBFIER L OR%

BELEE

e

B&

ARBETE, U—FH—[cRDE5ND [EE] & [XF)L] ZHRRNCES. F-LDOBBEKICEIFTTOY -5 — Jaliﬁ

DITENEJRBNCDVWTIBREIT D EZBNET D, Fo, U—F—-& LT, SENBEZEDE L, BImCHETL,

\_C:c‘.géckj(c_rd\%t&)a) [BERREN] ZB(CDIFBEHIC. BERECEL ZHOBETOLRE, U—ANER

BUCHERL, BRZERDD,

<Kp ol N

CORB(E. BETOAY—KIA>PSIT LY NREDIBIRESRORMF(CIEH D SRRSO, FLMXT

MBA (FEBEEL) OBPFIRFIEET HEN, cOMHE THERTEN UBESRE TR —ST DR, &
BET—NIODD CRETCOEBRBENMNEEZITSIEDTH D,

EERDESDTT - 737E

$.=§%‘C(af U—4>w T \’9 BEBRDE. OS> F 2 IREDREFZFNELEC, V—F—-&UT
DFRECTHDI—FIXED. BRREDKII DU VER U ERESHRNZES.

BEE. %ﬁiﬁ‘@%ﬁ%ﬁ@?}%ﬁﬂi’a@‘é\ AL RIEKTIT S,

UIRONI > 7HETO00S5 A PRI ARNI-RAETIBICE ARBICNZ [T>2r7eg=E] e
ZRF7HAS] ZBET 2RENDSD

B SHYE : BOORRT—<C S, B TORREEEHBIHC. BAICT—IHTOBERIACEDHD L,
FREMTE  SDBOBRE, BEOND LR O=ERDED. BADROEDLR— MiA U, KEIDREET
[CIRES B, BARDBBIHEI (3. JRNED LK— hNEZ8Y 3.

SESMOEIE F DR

EOEDLIR- RO, &8, FLAIL—TcofBI Lo CEELILAM, Go3CouC. BENCBRLITETS S En5L,

BELR— N, LR— hDF—< EL—T Uy HIEE S\ HliBsz Bl s 30 T. BEDENEDS — FMeBElc, F—<Ioh

STREDER BB TH &

AN L O N =L R [l SN

BENSOIEEFEESNZAREMEN B S,

H%OD % - BIELrOXsD
B POF4IS5—=4 lm 1cT FIF |0 EmEEs o =BEBROSzIRECL3EE
IREEtH
A BErNs B EDBEEE
1B HAIZR BEEH
] [TATIYS A
28 a-F>o1 TATIDSLERL, BHO) (—YFUF 1 %2R0,
I S=FELCONBEEETIIIS AN SERS
- g~ [O—F> P DEARIFIV]
38 d-F>72 1B - 7GR - B - % 3 AFILICOVNTOHERTES
- ey [GROWEFILEZ ]
. 48 A-F273 AEEE (15— 7E LTOErUT) BEZS
IR 1stQ

o
]

’(9%% (EFR—232) ZHLBDITIDHHEHC

Q
(%

J— /9 EUTHBEESNDEEZFU. BRICED

V92w 1 TON—F—Sy T ERMADERNS N CE B,

~
&

- - U TWEESNDIEEEFU. BRCED

- -2 w52 TOU—H =2y T EFANERNBZENTES,

o
(%




2ndQ

HETY LTI LF—SvTIREBELEENTNDESR

98 FURLTILF—2vT 2 REREA
108 TR DT 1 EEMRBR. BRAtEEORHHEERETD

3 = EEMRKR, BSTEENSSHOREZDTT ST
1 1]@ Ejﬁﬁﬁds_%ﬁ*ﬁ 2 ;ﬁ%}gﬁgg—5
128 Esnzmst 1 ESRITORSTOERSEZEBZE L CEHEITD
138 Esmzst 2 EZRITORSTOERAEZEEZE L CBHITD
148 BEIRDIED BENSDFALLZIRDIED, F—ATHETD
58 |Tmmmosca SRBEIRDED. BERBELR—hELTHED
168

ESIILATHVFISLDFERNS EEBR

548 |58 yans  |ransoszes 2z~ [IBE
SFfiE)E
JEDIED LAK— ~ HRLR— ait
WAIHMMEIS 60 40 0 100
FEEZE1I~4 60 40 0 100




CETESSEPIER | BEEE [SH0SEE (2023FE) | #2288 [ESXTH1>

BIEERIBHR
BESES 0031 BEXD —#% / ER
RERRE BE BEATODFERI SIS | SHEEML: 2
BEER MERIK T FEIR MRFFE 52
BHESHA AiEA JEBFRIER 2
BRIE/ B BESU> NERERG
HEHE e BihF
DEEE
(26)
AREE ClE. KROTOREHZRUSANDRBENZEN. ESRIAET)UVERZEBL CTHS

OFRNEZBRL. ESRIATYA /7'3’&?‘%‘\ I\ZDZ
>

CZENETD, FBEOHTE. ft/?Z:ET)l/:FT'/}\XJ DIL—LD— 0’&/ﬁﬁﬁb t/?ZJET)I/CDTD(DE?e (BT A

F% % S DBIR(CR), T 7)L(CH), IEHUMME(VP). F 7074t74mm ZUUTRKR). F—)T— FF—(KP). X Mg
INADRARS)) EREZ CESRAETIL NGRS BEENEBRS
(EiEEE ‘
LESFAEFNE L IAPIL—LAD—DIEDT, BT 5.
2 ESHRETINF T I REEHTBLTOA DY RERAS Z ENTES,
3.ESHRRAEFTILEV ) RAEFRALUTC, ESRAETIVERESDENTESD,
IW=TVUwvo

BENREELNLOEE [EENLREELNLOBE | SIEROREL AL KEELALOBEE

BRICMNZ. TL—LTD— EﬁkMz\jb LD—
S psT— (Eomz |2DRCEBDEINGE |JEERUEREAETL |JL—AD—IONBES | JL—AD—IORE LS
2 BT R e (BRI, COMATE |TCin T, BB [MEERAZIENERS |MEERAZTEN CER
7 * mtgéb%ﬁmvé_c STTDEMHRBRBZ |, (AN

HTES, EHTEB,
Q(L/ej_c ?iA@iE — — Y\

ReSitabax. 0% T TCART B |7-%0Ro T JL=b |51 o piopore
bo N L i Reonatos |5 55500 2521 Z Deglono e
ESFRET)IEREE %§%5ﬁ§F§?§EE ATTNERRT SN | T ARSI EN T CRAETIVRENTER

ncEs.

TE?D

o

FROREBFIER L OR%

BELEE
ARBECTE. F—AT, BiAQRRECH USRESRTERITL, 5/77\3&7”/:\:\”/) (RZBWT. 9DDERDHEERF
EZEHERURNS. HENCESRIAETIVBRZHRETD. RIERRELUTE. F-ABCHERUZESRIETIL
= ié?ﬁ’&trjo
<EF L DREFR>
CORB(G. BETOAY—KIA>PFITL Y MNREDIERESROMT(CIEH D BIRRERNG D, FLMXT

MBA (#BE

EIBET) OHPIREIEE Y BREN.

TR EBEREEN UREZED D,

BEDEDT - L

ALY

K%ﬁ%f(aﬂ 9—' ITT— 7(«../
ESRIAETIVRECS T,
M(@étax/hmg & COBIR(CR). FvRIL(CH). SREMEE(VP), F—
—){—=~F—(KP). OXMEE(CS). IRADRIURS)) ZEEUIIN'S, HRATBRIZHRS

DTCESRIAETIVEREET B, ! !
[ESRIAEFTIVFEY IR OIL—LAD—0%FAL. ESRIAETILOIDDE

/7X77/’&1§%b_ﬂz\ <o

—)y—

TOTF4ET »r(KA
UF—AT1D

]

UohI>S—78EI0956 7R
[T>ST7ERE] 2RET 208N 55,

<ERIFEZ>

PRI NO-RZETIBCE ARBCMX V-5 -2 yvT EBRIE

SRR BEIOFERCF—ATRELCZRADOEREIDBICEDEFE (BRINE., XS5 RMEKRE) ZFITLU. REIDRHER
e (CABICIEENTEDLDICT S,

SEAEEE > "

F—LTOEEERDIN, A== -3 A, F—LEINT 1 I NICERDEE - VF%%}B’&HHEE(;?5T&)(;

~E

EEESH

BEIDHBEIEADIEEREDEDS — MesiA - RT3, SEOREHACE. LK~

~EBEDIRDIED S —

FEEMDEE LODER

%ﬁvﬁ—h@\Dﬁ—h@?—?&w—juwbEEﬁmtﬁﬁ@ﬁé%?%EEﬁ?%@f\ —RICA>TEREDEZ ZBIBLTHT
H%OD % - BIEELDXSD
B 7O54I5—=>4 |z 1cT M |0 EmEEs o =BEBROSzIRECL3EE
BEETE
pLE] RENS B EDEEBRZE
1A HALT>R EEHESR. F-LH. BEST
28 |ESEREFILFVIIR R A T I L A SRR LTI~
38 BETI %> ~CS) ESRRETSBEIIN—TEEET .
. BEDBE(CHLT, &Eé(djb‘cto)ctofaﬁlﬂ
48 1RAHTE(VP) 5X2DhEEZ., MiEzEstdss (T—E
) ([CDWTRDD,
A 1stQ = FAZCRG (U—EXR) OMEEEITREHIC, ED
B |FrAueH) $5CI=1=4>S 5 ERBNCON TR S
618 7% & DBIH(CR) BE & EDESHBFREEE N ERDS.
) NV —TOMRSS 3 >Fv 2R EFEhEIEEEL
78 NV —TORSS 3>+ ) (X BEEADEEMEC DLW T/\Ua-ORS2 3>
) \REERTS 3.
8l UV Z(KR) F%§;E§¢§§gg?hwgméﬁ(th\EJ




om | ARNEE(CS) HNS. V<D, EDESCHERE/T, BREHD
AD(RS) O EDEShBENDD SO, RisHEEES S
118 BN 1 Hzif-%?(—fi(:l'ﬁ]ﬁ_c ESRRAEFINET S22 T7vTY
20dQ  |12m  |mesmsio BERECACESFRETNET 51TV TS
138 |s#mens (L ESFRETIVE, F—LBICRET S,
48 |msEozn BEDSOFATE ERIROED, F—ATHETS
I - SEREROED. BIRACHS TLAR— R e
168

EFI)ILATZAHVFI2SLADOFBERNE LEEER

%8 |58 ¥ENE  |[rEnsonzesE [z~ [Eem
SAIEIE

mRLA— b |RE yamo# ast
WAIHMMEIS 40 50 10 0 0 0 100
JL—ALAD—2
DIRAR 20 25 0 0 0 0 45
ESXRIEFTIL
BHEEH 20 25 10 0 0 0 55

0 0 0 0 0 0 0




SETESESPYR | WEEE [SHM0SEE (20236E) | B8 [ HRoxits

BIEEREHR

HEES 0040 BERS —#8 / M

1B e S DHERI S HATER | ST 2

BIEER WERIS T ¥ ER SR =2

BAEaE A B AR 2

BEIE /M Bt - TUS K

BHHE 1t BET

HEBE

1. [Xib] OEOHWEEREL, AT ENTES, }

2. XILOHIAEEEN (ST 3T, BNEBOUSHBEERCT 3T ENTES,

3. WHOX(LEESEEEL. cORBESTT D EN CEB.

IW=TVwvo
BENLEELNLOBE(E) | BENLEELLOBE(R) BBEL ~LOEE(RE)
[%ib] DFEOBEEEEL, 4 er e gman h i R

EWEIEIEEl {ubz— mv C‘:.@Ll/\%ﬂﬂﬁ%(c_br& E}g%g%@ugd)m,m%igﬁ#b\ uE t*[ﬁ'ﬂ:_] (D.:E@/fﬂ%m’&@ﬁ*bfb\
NESHBCES. . .
O i -

FHES2 T, BHEBOUSHEEEREC | Rnn CELBICHRL. B veompemEL LB,
TBENTES, < :

. WHADKALELEREZ R igoosr (b EL IR, 0 ([MSDSZ{L S ES AL TLV

THMmIER3 ;;&\ﬁ_ggg; ﬁ’-ﬁ;&ﬁi%%%j%;& E%%&ﬁ*ﬁj%:tb\gg%o LY, *

FRIORZEEIRIER & DOBIR

BEREE

1E1t1*i5?~0)¥iA%1¥\(3 SACAIREDED DI QFIBE(CETIEND . KDEEICIRD> TS, ZDO—AT. J0O
NUE=2 3 > DEFICHESXEOBBIE ESRIEDRENEZ SN, TOEELRBEULASANTNDS

e ig_"CZiuﬁ;{C(at 2T BHEDT CHEDUMSERTS 5o 2BNE LT, AXFDRSN S LDEED

SRDERABZEERN (CHIER T D

Eio. AR A IMISORES & ALDEAREE L T, gt REERICHDH TN T EDBEERC DN TIERT 3.

TEDT — VTG U THREBRDZEASND SR A 145 RIER - RBEREZBVCTALZ) \REROEEZEMYS . 1§
BEEDS - HiE |BEEECDVTIINIR= hERY, BRZEFEX TREMEOXL - BEZEAN. LR— MR T D, BEOFT
ER(CHMR DAL EREEERF IS T —JL R D — 0’&.&”5_&*63550

BIERIE IR, [Fd, BoalEE, o, RS SE, igF, ABREZE, KiiEmE ()
EER FBE  BErLIKHSZE, LR= MOFEZH IO THAWD)L— JI/;ZCL_IQ_ &,
BHo¥H  REKHLIITEFE - BBZT5 L. FBRENZENT BH(C, FREDPL/R— MREZERDD.

FIERMUDEELDER

FB - EBEITSEEBIC, BRENBLIR— MRECIRDAD S &.

REORM - BiZ EOX5D

B 7O54I5—=4 O 1cT I o EmEEs |0 =BERoszHE ICLBEE
FREEETE
B8 BRERE B EDEEEE
18 HAL>R BEOEN - BEEERL. HBTE3.
2i8 AR &s7E [S74b] OBESNSETE .
38 FRIDERED AT DL OB R TE S,
. 438 FRIDELQ AT DL OB R TE S,
5iE [R5 &~ BBR BRIEZOBBSH HB TE 3.
618 STk S IRIRE ik S BRI OBIE D SR TE 3.
7i8 EFULE BB DB R TE S,
8iE BAESE AAES S ORISR TES,
e - BRBEEEL T, BE - SUEOSHEE ST R
98 SALm#H @l TS,
s - . BRIEERBLU T, FE - SULOSHEE S EBN AR
RIEA 10i8 XAbDEEE 0. ?ﬁﬂﬂ:&c—gzao
o . BRIEEREL T, FE - SULOSHE S EES AR
1138 AL BUEERL S
e - BRBEEEL T, BE - SUEOSHEE ST RE
2nd0 128 SALm#H @l TS,
o . BRIEERBL T, FE - SULOSHEE S EBN AR
1338 XAbDEEE 0. ?ﬁﬂﬂ:&c—gzao
o . BRIEEREL T, FE - SULOSHE S EES AR
1458 XALDzEE #20. gﬁﬂﬂ%%ﬁo
e A EDEDFBENSERRTSEEEIC. HED
158 |iRDED - FED EZ5RD, RENCIET SN CED,
16i8

ESI)ILATHVFISLDFERNS LEEBR

S8 B ¥BENE  |[rEnsonzeE BELAJL [

SEEEIE

|/HEEEI/7K_ ~ |/J\|/7ﬁ— ~ |@§‘|’




HEIHhES 50 50 100
EiErEE 50 50 100




SETESSEPIER | BEEE |[SH05EE (20236E) | @288 |JLE 57— 3> nE

RIS R
NEES 0042 BEXS —#% / ER
RERRE BE BT ODIERI S BEIAIER  [MEEENL: 2
BEERFERL BRI T FHK SIRFE 52

BHEREA HiIEA JEBFRIER 2
BRIE/BM ERILE>FT—3> - O—0TJvO[AFR] (BiEHART)

[EEE ] FH EEF

siEEE

1. EES LVWEBY (9— > 2280, BICERT 3 ENTEELSCRS,
2 BAEEDS A BREREEY, HAEEC MIDEV] CEARRTESES(CHS,
3. B ErHEFAE S B (c. RENAFN CRECENBESDER AR CE5L5(CRS.

IW—Twvo
IERRNRELELANLOEZR EENREELANLOEZR FELANILDBEER
) PMRNQRTLEFT—2a> o |BHRNLTILEF—2a>ok |MRNLRTILEF—2 320k
IR E 1 HOEANRZFILICDNTT | DDERKIZRFILICDNWTIER | HOEARNIZXFIL(CHT DIERE
[CIBAELTLYD, LTWS, PARTDTHD.
i MBENRTLELF—23>0fz [MRNLRTLEST—S3>Dk |MRNLRTILECF—2a>nk
SIS 2 DOEANRIFIL @B |HOEANRBRIFILERHORIE |SHOEANZIFILEIEL<ER
IDIENTED, AIdENTED. FDZENTERRN,
FRIOEEEFIEH L DOBER
BEHLEE
FEBBNUE LT DIREXRRCHR), RECTOHCKRDGEZ DTEL<ER/L VO TELL, TDEH
e BOTEABEBZ DIFBRCEETNRNVWTELWL, COT LT T— 3 >R TE. KEEEN L TOEBESEEN

Z<EFNTCNDTEND, :‘“‘«i%’&)ﬁb‘C DTEELORRZBH/LCL\DTELL, MEDCERBEMET LT
— 3 MRELVTHAITB LT, RETOEDDERFZE O TLETL,

EERDESDTT - 737E

RBRZEM#HL. TORBEMEBIED [WED FREAI 1 7, BEKTIE [KEAOIFELER] &L THERTINEA
FNd. BERHNS, HATE f.:.%’i‘k%ﬁ] EUTHIRT D ENRMIE > IeBRI & U T SN, BRI (EEN
)(«_jl/t/T 23> %TOTVBRBENZL. TESUVWABRERRERNRD TS TREA] THSHEE RUT

. BRIEIABZENEZD LK. BREREOERGHEIE VR IEFEICEND.

SO [REBEILELE>FT—232] OREETE. BREEHL. RESORNEZME VR < FHEICER 3EEE80

. ENTENOHFRE/INDT—RA > R TRERERIDCEXBNELTND,

N
pE =V

ﬁ ERE . =25 —> 3> %5 _

FBest : FENDHBTILESF—3 3> mBL T, RIFES TV BERNLEECENTREENZR#ERL T
OE:_E?E.’ FEABEZEEICDIITELL, REBEZFALRINE. TN3ZLEDHNEL, ZDs, WETDHLD
§§£$£ Li'ﬁb\%b\n5gt(u7&5o

FIERMUDEELDER

REDEM - BIELDXSD

0 795475 —=4 O 1CcT FUFB |0 EmEEs |0 =BEBoszHaICL3EE
IREEtH
A BErNs B EoBEEE
. e e BEOWE S, BETHEDSER E ICDNTEH
18 AN b 53 35, 27 TS S 2 SRR IRRT S

Unit 0: What is a Presentation? DAY 1

@%h‘b@ﬁ’ﬁﬁ%*&ﬁl)—:‘e‘%t&;(‘_ SHEIDHRITIN
28 Unit 1: Describing Your Hometown DAY 2 HIECEITCIDREBTHDILEFT—2 3> (CEAT
DAFIZEBRL. EEKIDZENTEDS,

BINDSDFITEZFUREDLHC. SMEDIRIT
38 Unit 1: Describing Your Hometown DAY 3 BECEFTIWEBTOILE T3> (CET
DAFIEEBRL. EERITDZENTEDS,

BN SDIRITEZIFUEHED/HC. SEDIRITH
438 Unit 1: Describing Your Hometown DAY 4 BIECHITTIIDREBEBCODILEFT—2 3> (CEAT
BDAFIZBEREL, EERIDENTES,

1stQ
TEEZESE. PEOEMBREDIBISECHEITTITD
58 Unit 2: Product Development DAY 5 FECOILEIT—2 32 (CEAITBRRFILEIERL
. EITRCENTEDS,
HiER TESEZESE. PEOBRMEOIEIECHEITTITD
638 Unit 2: Product Development DAY 6 RETOILEFT—I3>VICEATIRF)ILEZERL
. EEITDRCENTEDS,
ﬁ@g%‘zgé TEOERBAFEOIBISECEITTITD
7i8 Unit 2: Product Development DAY 7 RETDOILLEFT—2a>ICEAITBIRAFILEIEREL
. IR ENTEDS,
Qi Unit 3: Which Hamburger Shop Do You Like the ﬁﬁ:fé%(:%ﬂ?%ﬁ%‘@@jbﬁ)ﬂ?—ia NCWE
= Best? DAY 8 RAFIEEREL. ERI B ENTES.
98 Unit 3: Which Hamburger Shop Do You Like the |BREX(CEATIRECOILELLFT— 3> CHE
= Best? DAY 9 BAFINZIBREL, ZBEIT DN TES.
1038 Unit 3: Which Hamburger Shop Do You Like the |B&REX(CEIDIRECOIL L FT—2 3> CHE
2ndQ = Best? DAY 10 BAFIEIBREL, ERIT DN TES.
1138 Unit 4: Fashion: Which Apparel Brand Do You TILIJUBEE(CRT RRECDILELFT—2 3>
= Prefer? DAY 11 MEBERIAFIVEEREL. ERIBENTES.

Unit 4: Fashion: Which Apparel Brand Do You IS ECEAY BREBETD I LT FT—23>(C
Prefer? DAY 12 WMERIAFIZEBEL. REKITDZLNTED,




._.
o
]

Unit 4: Fashion: Which Apparel Brand Do You
Prefer? DAY 13

IV TRRECOILEL T3>
DERAFIIZIBFEL, RETDENTED.

,_.
£
&

Unit 5: Is Study Abroad Necessary? DAY 14

RECOILEL T3> T ANNIBERIF
IWEBREL. ERTBR LN TES.

15

&

Unit 5: Is Study Abroad Necessary? DAY 15

BETOILESF—3 3> 00T R MOBERRF
IWEBRL, RESBENTES,

1618

Unit 5: Is Study Abroad Necessary? DAY 16

RECOILELYT—2 3> T A MNIBBRIF
IWEEBREL, RETECENTES.

EFI)ILATZAHVFI2SLADOFBERNS LEEER

%8 |58 ¥ENE  |[raEnsonzes [z~ [Eem
SHEEIS
xE INFZ BEOERE as
BEITERS 50 30 20 100
EHiEaVae 50 30 20 100




ARETESFFIIFK

| pasaErE |SM0sEE (2023€%) | B2e8 [sFmmE

R BB
NEES 0027 BEXS 59 /i8R
RERRE BE BT ODIERI S BEIAIER  [MEEENL: 2
BEERFERL BRI T FHK SIRFE 52

BHEREA HiIEA JEBFRIER 2

BRIE/ B

[EEE ] FE B2

siEEE

ﬁﬁiﬂh‘ﬁﬁ%@“é{b—?—ﬁﬁﬂ(;’)b\_C%ODﬁ:’sz?f%T:fEﬁ*L/ BS5ZDLDLRERBHZRAULI AT LA (&
) Zoi, SRELIE, ﬁ*ﬁﬁm EEAESTITN
ﬁ*ﬁ&ﬁf’&%%f%%&’)(;?

SOER, TRIVF—ZH, ST
DU IRIIF—RIRE) ZHFET DHORRAMEIREL. SMBFEICHS T SEMED

IL—TUwv o
IBERRELRELANILDOER EENRERELANLOBE ZELANILDBZ

= ﬁ* ESZ& /E@I?)DZF ol % Eﬁﬁgéﬁitaﬁ‘;m@l*) IJ:‘F‘__ > =a 7 N
FHMmIEER 1 Eﬁ#buﬂﬂﬂ%%é i %ﬁ@‘@%é:g FILF—mzE B TEIR,
SHIEE?2 BSUCFAEEDRIBZIERUE |BRICFAEEOREZIERLU T [BESUCFUEEDREZIEFRCE
AT ATE3. (AN 78\(/\
SMIEES REUE CBRIBRAT(CHITDER | REWE CIRIBRKATCHITDES | REWE CRIBRITCHITDES
° (EFRREHRPTE D, EFRRZEHRTED. EFIRREBFE TSR,
FRIOREEZFIER DR
BRAFEZREEE (2)
%ﬁ B H/f

BHERANBADER Y DRE S TR —EROMBEEFRRT DIebDENRARO—DELT. IU— /_C)JJYCDJ:L\/

AT LTHEBIULFNTRILF - - RS AT LANFERZEDTVD, TSULE ?U*_C AREECE, SHBIC
e BELQEKEFDESILTE (BFFE) DICARMIICDVWT. EAHBOER ﬁmb‘b?ﬁﬁ'ﬁﬂ']&ﬁﬂ]if’&/fﬂ%ﬁ L. 5

=EEAR 3 ~4 —T—fE_C—T—/uT m

LIEIBRRDRN TRMBIED E > badp SO IFEZ T D, Bt (BFEF) |
BrF & 5 ZEERBBOEREF L FEEW(CL T, SABMOEECHEUMTITD S & (CIRBHN
EBZER ACFTFERDSORBE CHENAHEE L TEICHIIENBLSEETD

EEERAHE

BELACTEEZEDDN, BREEZSHDICHRELR— I\O)kﬂj’&‘k&)%éﬂf FETERITIDRITTRL, BE

EERDEDTT - 737E
E=N

PTFEX SOZEEFCHDHIREDEEE E%E’J(Lﬁ*b\tigﬁﬁF%IK&)%;
BRIZEOm R TR DEHE . MBS EEEHA CERET DI
S5Z25ner— V(L%bfuﬂabf%*%’&“““ESZE%EEE(L?BL\‘C%ﬁbéﬁ%]‘ I Do

EER

BELA CREREDDN, BREZEHDIZHRELR—
TR (CER T DX SOENTTELL.

iR ZERSHDDT,

WIREEL. BETERVESRE

FEEADEE LDER

REDORE - BIELDXD

0 795475—=4 O 1CcT FIFB |0 EmEEs |0 =BEBoszHaICL3EE
IRESTH
B BERE B EDREEE
R él)@ﬁ“@&&%wm%jﬂtx®mg%@%¢
- (1) BRESRCES(EETOEX S ,
18 (2) Iil%ernst ‘Q&E;TZE E%g iﬁ%}étr—i%&ﬂ?‘iu(%ﬁ@fuﬁ%ﬁ%%éj =)L) D
(3) BERGEER (B - BUTOT<—)  |mesmieds o
e MBEERDI=HDEFAE 1 ,
238 (1) E@,ﬁﬁ ESZU)#%{%( (2) ﬂ%&%%ﬁﬁ BEE ESZ@#%&&CDI?)LZ’F mEIBfR I B,
4%%(:1\520)7;&)@%¥'ft¥2 > N\ (SaY- v e N 73 =
- reiol) REN B EREREEIER RT3
38 (2) Wi RENDERER B LB AT 5
TRILE—ZHDI=HDEFALE-1 - ]
48 (1) Nernst D=, (2) EFDORENESILIN_EM @xﬂ:Lﬂ:%ﬂ Nernst @z, EMDOELEH. THRILF
1stQ ~ HEEET
(3) CREORAE
i TR E—ZHRDI=HDBEFALE-2 SREHORIRRIPRL ., R REOER 25
= (1) Rt ZREM o
i IHRLE— ﬁ@@f@@j%&iaﬁmﬁ:
68 (1] AT+ VF—ita. (2) REEBORE. | pawmmomm, mEcnE. SErERy s,
Bho@E.  (4) BNBhORESBE
BRAEAELE-1 (1) 2B@AE 3BEE ]
7i8 (m BAOAIE. (3) BRAE. (4) MLYSX | 3BEE ALY A NUEERT B,
8 \%ggggﬁ 2 (5) BAMELA (BHATYT | gy it s pE 2Ry 3.
PBRBFE- |
BIE 8 DDBEEEN SEIR L TEFES AT AD
9 IEEss \ il
mkjmt““miﬁ%i ERE SRS — NCTA
2ndQ
P e o
108 (1) BRALFBE. (2) T—IARAGATISA @g %ﬁ BRRA v F SHEBRA v FERBSFN(C
. g9
(3) EEOBEE (4) BRAYVESEERAYVE




g | P L TOBT ] BEEHEEIERL. R > TS LOBBIOER
B%-1 (1) BEEEE. (2) RF > TEHIEEM | SDREERY 3.
128 ﬁﬁ%mﬁgfﬂﬁﬁ;t/ﬂ BRSO D OBALFIELITRT 3.
DIEHDEFALSE -
(1) BER. (2) B=MEECO2 OIEEEF ] .
138 m\(s)m%mAm@rm@ LA, BIERlT E ) — > TR F— CBALEOBA TR
(4) IRILE—BEOES. (5) 21 HHROTRIL|iHE URRS 23RN ZEICDF 3
¢— (o) KA a (77 WA ey
14 %¥mmm;@§cm_n§f( 2B ULANSCOL | REIE S P RMIESH & B EOBA TRl
TOEEHEEBET B, BUREIBENEEICOITS
By RRE-2
|58 &YX I SORBEEENSERL TEFLESZTAD ﬁﬁ&mtt>>>ﬁﬁﬁtﬁﬁm$®ﬁéfﬁﬁ%
8 m%%mkjmt““miﬁ%ﬁ ERERAIRS — N REIBENEBC DTS
168
EFIINOAT7AVF21SLADFBEABS S FEBE
S48 B ¥ans  [ransonEaE [z~ [B2m
SRS
28 wE MBEHE feE R—hIAUA [INFRE a3t
WAIHMMEIS 50 50 0 0 0 0 100
EIREED 30 20 0 0 0 0 50
BHPIRIARE 10 20 0 0 0 0 30
D EFHERTAYEE 10 10 0 0 0 0 20




ARETESFFIIFK

| psEare [Sf0s5arE (20234E)

| mgnE [amesis

EYBY ) DBEDEE EHERE

 AEARSEY B DS AR

RIEERIER
REES 0028 RERS BP9 / 8IR
SR HE HAIODIER & BT e 2
BESRER WERIR TS ER SARPE 52
BASRHA 1% BB RIER 2
BB/ FBIUS K - FANHETUS N (R TRAREERBORRIE)
iEE e At Bt
BEEZ
1 5> )8 ¢u@53&%u@mu%Lvm;nmu BT E B,

. EESFOMTENERERN TR CE

E%ﬁ?@%L&%ﬁ?5hw®ﬁ§mmﬁtfkjmtﬁmf%50
w—7Uu0

AN RIEELARILOBE EENRIELANLOBE HELAILOER

EEEEEL BEEENRR(CHATE S, BiEEE RHRETES. BIEEEN A SR TER,
EEEEE2 BEEENRR(CHATE S, BiEEE RHRETES. BIEEEN A SR TER,
FEEEEE3 BEEENRR(CHATE S, BiEEE RHRETES. BIEEEN A SR TER,
FRIDEEEZIER & DR
BESHLEE
= EIMEEEN—RIC, FHESOMIBCE TEALABEIZ BNS, 5>/ \OARELEMIOMIE & RIS & (8

Y DODNERECDWTIREZZED D,

REDEDTT - 37K

AEBZORERBNS V2o,

'ﬁﬁ%L&)\’D?b\&D““jU > hERLCEEETITHD. TARIRITU SE5I
BRI D. CNSICEARNCIRDIBOC EZAHRICIEEZT ITHD.

-
ERR

%ﬁu’““" .

I\(at&f%{iikﬂj?éo
BRERFE - -

aibb‘b&)uﬁaxl*.l
- J)L—

(=PEIRE (C(F)L—
CRHAENZEBTU S STEBTE TN o TZRERLICEB T3 EHRIC,
I\ﬂ%ju > hEEDTESE. TR MEICIRET S,

(CEZé@'Zo“Bﬁ@?ﬂlﬂi’&mrﬁ AIEORETRMASNZFEET V> hIBHTH
Eﬁ*"C%% ETB, BETERNECSEASHNCL
%EP w41 [EE § %YB:“““F]LT;.%FE(;EE&IJE’]D\DEHE’J(;HXO%H@Z ENBETHD. FBTU>

TEBNTERVEIEEES D)

BREmENSTX

FIERMUDEELDER

B¥EEDRE (L. FEOFBETVU S MTI MR T U bTHHEY B,
Hﬁ%ﬂy‘fﬂj DIRA > bEUTEHIE L, TR BRI US I\ODH:'.SEHRZ(J"FuE TR

FBIU

DOEERZ ZRPDE DA (RDERDZ— ) (&
SRR OMA> b EUTEHES D,

ﬁ%@ % - BIELDOXSD
B 7O54I5—=4 |0 1T #Um o EmEEs |0 EnEBosz8aCL3EE
IREESTH
B BERNE BT EDBEEE
18 YIS BEOUBOBEOEN - EHHRECDOVTONS
28 E%%ﬁ?g” SRR ETROBFRESMELCOVTHATE 3.
3iE “:.?ff‘l:u:lu EW%E%%D\}??{E%DD/ffu%ﬂg_cgéo
saq PR LEEaH EABENEN D FIEE CHETE 3.
58 mum;1 BIMEEOERCCOVTHRATE 3.
6 BATLE 2 SEME I DRAEE N M E TR TE S,
78 BfEE 3 SEMERIDIE E RS M E TR TE S,
- 88 SHFREE 1 BN FOMIEC DOV THBTE 3.
o TR 2 EEBED FORMBOMIEC DOV TRBTE B,
1008 [sEi3 KDFONFHBLCOVTHATE S
158 x4 SEME RO RSN T TR TE 3,
shg 2R ~osiwm EOBNLE ) OEDREE ERIGENBATE S,
138 [9rpwmEl REEERVERD FOIMENRATE 3.
148 [Hapims2 XEHESMRITE SR S EDRRIEN ST 3.
158 |a#tEe HERRIECH U TEL<RET BT ENTES,
168
EI)LATZAHVUF 1S LADFBARNE SFERE
% |98 ¥ans  [ransosnzaE [zEL~L [IBem
B
HER YREE (TEIE) BEEE X% a3
HATERE 60 20 20 100
EP9RIEE 60 20 20 100




ARETESFFIIFK

| psEare [Sf0s5arE (20234E)

| menE [BRTLETS

RIS R

NEES 0029 BEXS 59 /i8R
RERRE BE BT ODIERI S BEIAIER  [MEEENL: 2
BEERFERL BRI T FHK SIRFE 52

BHEREA #®HA JEBFRIER 2
BRIE/BM WERERFEMT D.

[EEE ] FE B2

siEEE

BhE (TotLF) OBEanS
TR FAIEDBRRN S I RILF

TIRILEEEERR. TOER R IERY B,
&R - ﬁhﬂ/XTL\UJiEH(é:Hﬁ%’iIEﬁrr@'éa

WEAEDBAN SIS RO E TORES T AL OV CORIBEERT .
Ao B U C DEDT 2L PRIL S B BE AT Lo £ ORI S A R L T T2 7 IO F OREES
IW=TVUvo
BEANLEIEL NLOEE BENREEL NLOEE HELNLOBR
} BHZ (TOULF) OBENS ﬂb;g10t»¢)®ﬁﬁm5 BH% (TOTILE) DRSNS
BNPETOILE TRIEERZRZ. ORRE |IRLFTERERZ. €Oz | IR FRRERZ B EN Ca
B E B8 T 5. BT 5. 720
TRILPAEDESAN B TRILE
i | s o — G - RS A AoRR R | EOVERERBRD ST | o 2areoman s TRLE
o VFRR - ERS AT LOR EESUAL, TNEERLES L1 g N T T D CNG e
m BRI TO—F %Ebﬂ%g“mﬂkﬁ”r =B SEENN CER\,
E?I%%—C %0 D_§%$E*tgéo

HIRERDIIK & T DIBRIERS
AT LDIEAE

HERERDIUA & 2 DIERIBERS
AT LDBIAEBERZE SHE
U, TNZEEUEOXT, R
COFR7ZIO-FZRECTED

HIREROTUR & %G)ﬁif%ﬁff% P
ﬁ#/}&(;{) U'T 7jolj ;%;IE

HIEKERDIRIK & %CDHEIE?JE RS
AT LB EHERZESHE
PITTEIRN,

! £,
FRIOFEEFIER & D%
ERRFBLEEE (2) EXRIFBYEEE (4)
%& B jj_lﬁ =
BEARE AT SBENI R KA, BROIRILEOEES 27 AEAPERBE S ORNE >N B DTN T
i TO—FZRIHEIDINNBEELIED TLD., BEPIRILFTOBRS AT AICE T DIRIRCREEBEL ., {LFE

%DEEE?;?:‘ 3‘5_ gﬁﬁlb@ ARIB CHRF LI TR F 214 9 D e sh DRI MER R (C DWW TR ERD D &

_ Kugﬁ (;
REDEDTT - 37K

BEOEZZEU T, EREVCIRILTORI4E SBERT A J)LICDWTIBRERDDIEHI(C,
JLFDRIE EBRICDWVWT IO wILFOBREaNSBIET D, F/ie.
EED. TOREEIL L FT—23>9 3,

BESIUVI®R
REENBSHEL TREZR DI TRRADRO

SRR AR,

bk - IR LS PRI E T DEEE

BB <, FICRANFOERRNBELZCEDVWTER LD IONSR
R CIRENRBRZIBRLUIZD T DN EKREN. Hé)ﬁﬂ’]&ﬂl‘fﬂhh‘%\go

FIERMUDEE LDER

REORM - BiZ EOX5D

B 7O54I5—=4 O 1cT I |0 EmEEs |0 =BERoszHE ICLBEE
IBEEE
B BENE B EDEEEE
] BNFOEAR (4B, T-9ILE, T ROCER
18 THRVE-ERCMEURNFORKEERTS | BIRLE) SRR (B1-3) wEl LB
- o - IO OWSEERL
2i TOCLFCONTHIES D E— M T ORE LT I L DS EE TR 3
38 HEDSUBRCETSTINF-FRRRONT | g popm e s TrLE—ERRRICONT
; DI T B
SMERN SOTEBRLETOUARS, ST |SENSOTERALETOTARE, SHEYTT
3rdq |48 TOCRCBIZIRINF—FRRRZRNZNLEE [CACDIBIRILF—TiE. BOTNRESRCE
ETHEY 5. e 3its 57
- ICEABIE TN SOTRNF - ERETH [RES X7l ENERREE) BECFHLTT
JLFBERICDWVLTEIR JLF—BIEDEERIMCDOWTIERET B,
e - = _
o 68 %iﬁ%ggig?g&tbf\&&ﬁiﬁ¥ﬂ%@ BURIG ERF HRBIC OV TR T B,
738 R SRE RO\ CIIET 5 RSEERCOVT. BErEL CBEREEDS
(CEERE TORBEMICE T BER EIFRC DT
88 (EETIRC CORMRIMICRT SRREBRCONT | paacdmanl <. SrmRna cRBzRRY S
» BHE LeTEk BENZES(CDITSD.
SEIIOER - TRLEOMELEE (Bneky |TRIELER . TTVEQRTLRER (BN ek
Ne = 8518 aa e _T- = (CRAT BRRERE S THFN 7 TO—F(CDLTOHRA
OB ) g SBRRC TR 7 IO EonT. %g?%g%ﬁ%\ﬁﬁmﬁﬁfﬁﬁ%ﬁﬁﬁﬁﬁb
s ° () °
4thQ T L5 4\ 352 2 NA /FETmD =Qn —
BEEIRENEE - TR CEE (Kigyk) (c |HFURGER - TRl FORIECMBIR (K (©
o= B B9 DRIEIRRE S TN 7 O—F(CDLWTOREE
108 BE PRSIy ID-FOWC WAL (e nl T SRR T e S0 e
paw [ °




HETROER - TRVLONESER (omemy |PEIESER TTNEOBLLER ot
e (;.F;a@‘%ﬁﬁﬁj ECI?E@TjD_a:(LDL\_C@EE
L) CHS SRR E TEN7T0-FCONT. B - Spain L C. Sranmm CRmERRg 56
e Z5(CDIT3,
o RO SR - TRILEDRILE SR U\ ATZ
1 |ESER UNATR) (CEYIMmERS TYNT () (CBY SRR T¥0 7 T0—F (C OV TOH
TO—FCDONT. BELHET 2. BlEmEL C. BRNESTREERRYT 38H
Z5(CDIT3,
} BFEEHEREE - TRLEORBNENRTRILEDR RN T E0FRCE T 3RS RS T2
138 |FICHTsMBERREE TN 7 TO0—F oV, 3 | TO—F LoV TOFEENEZEL CHPIMBAT
BLHET 3. RIEE R T BN EEC O B,
. o MENLERANE (SEOBEME) (CHT 3MHERR
14@ )‘}JYE’V— E/}?ﬂ]ﬁﬁ (EI@@ﬁ%U%) (g_f*ﬁ_g_%[aﬁié}it X&I?E’] jD }‘ij\ta)unﬁt —J-D %—:Lb—c
ETFMZIO-FCOVT, HELHHET 3. P B AR BN RS DT 5.
e e e o e . e e |BEMEESHIETRILE— & USRICIMEI T 305
- BIEPIEE S TRILE— & UEECRIR T 3mE |[Zahded & ]
151@ /EE a-u.a\ _ — SEAS | S4s= = ?t(‘:I—T—B’]?jD ?(LDL\_CODI:HEC{L: }&J\_b
RECTFN7IO-FCOWT BELHRTS. |7 spins cRmsirs sNEEL 5.
168 |#IERITS BIEEITS.
EFIILAT7AHVF21SLADEFBERAB L ZEEE
48 |58 yuErns  |ransonzss [z~ [mem
FHmES
e RE HAEEHE BEE R—hIAUA |Zoofh &t
WEMmES 30 60 10 0 0 0 100
EiEaIRe 0 0 0 0 0 0 0
BHPFIRIEE 30 60 10 0 0 0 100
D EFERTAVEE 0 0 0 0 0 0 0




SETESESPYR | BEEE [SHM0SEE (20236E) | B8 [nlrsss

BIEERIBHR

REES 0030 BEXS 59 /i8R
BERRE BE BEATODFERI SIS | SHEEML: 2
RS MEAIR T FHIK MRFE 52

RAE%EA % IEERFRIER 2

BRIE/BM E.L.Cussler, DIFFUSION -Mass Transfer in Fluid Systems-, Cambridge University press
HLEKE At FE

WEEE

ﬁ&zﬁaﬂ&‘m STEENMREN CELk UT22 DDA ET ILICDWTIER T B,
SR DI DERIRRC DWTIEET D,
3. /}El;/ezﬁq:'@#“ﬂgzgﬁm@m(;’DMT@&F@'%O

: 293
5. JLERE, MEBBRERO TN S%RD S LHORBFEC OV TIBRET 3,

IW—TIwvo

HRNRERELNLOBE RENREELNLDOER REGELNILDER
) LRI EMBRRBRETRIIRL | IREURE BB RECRIR L | ILEURER BB RETRLIR U
FHmIEE1 TE2 DDILEETILDEWEFE | T2 DDIEET ILICDWTIERRRY [ J22 DDILEETILDENCDNT

[COWCIE#EY B, 3. HEETER,

?ﬁ%f@fﬁq:‘ﬂﬁr"ﬂd)gﬁm@;ﬁkj ZETEINE AATE A [— SR AT SO (—
3 = z FHEARPOIEORERIERICD | FHBERPOILAOEIER(CD
aﬂﬂﬁIEEZ (/\_CfiﬁﬂFL/ ﬁ?ﬁﬁf&/ﬂ Fﬁﬁb\ﬁ‘% lA‘CEﬁ@‘C%%? - HH L\—Cigﬂg—cgms\o e HH

,EE/GAQI?ODFESIODE ii;ﬁ(;j N =Ry AATE SO [— SEE [E 35T AATE SO [—
= & EEARPOILEOEREERICD |BEARTDILEOEIERICD
a¥1ﬂﬁlﬁﬁ3 t‘}’%fﬁﬁ*b Fsﬁgr&/ﬂ Fﬁéb\ﬁqi CT:_CIE%@_C%%? e HH ﬁ‘CIEﬁE_CE\‘@E\O e il
BdinG= WERHOBIEERIC OV TIEE | MEBHOBERERCOVTER | NEEHORRIERCOL\ TER
: U, EEBRENETD. TZE3. TEN,

TREMRER, MEBHFRERVEN ; e N

ILERER, MEBEFEERUTN LGRS, MEREFRENRUZN

SHIIAES SERDSLODHNE AL O | De ks e BB F AL OU | SERehS b DIRF A oLy

z. & TR TED, Tfﬂﬁx‘céfab\
FRlEEEFRIEE & OB%
BEREE

TEDLEIRDEF CEEIMGE 2RI I[N TFRORIAED T DL ESIEE%IL’DL\‘C IBETIL, FHEARPOILE

B BESRPOIE & ROEEROIFEEERER MEBHORRIERZAEIS. TNODHELT, LR

EnRaR, %é@ﬁﬁd&U%nb%ﬁw%fw®m%¥£k3mtﬁﬁ?%o

BEDEDT - L

mﬁ‘ﬁ?&Uz&ﬁ‘ﬁ?@?f“ BIRRICB T DILEET IV, BRPOILBMOEERUI FESERIER, MEBERESOERER
j&ﬁ‘%n%b TDEBZZEITD.

EER

[Fa&ERIE]

[ﬂgiI%]I {E2ITHI, RIGILH

;22 =1

$*—l§f'ﬂ§ﬁ’mﬂ§’&?ﬁﬁ1§ URH'S, BEZITVILIR- NEEZRT.
BHPIREEREEDEE C OV CHAECHEEITS.

[B2%&E]
[giggr?:z ~EFIAY20DT, BEORICAIE> TFELTHLZ
HIF 3
aaagbb\b&)uﬁﬁw CZEIDEDDREBTFRA NEFHH, BRTEDES, BETETRVWEZAZHASMNILT
(FRERTE)

BPBBTTFR MHORXDOBHETVVERT S &,

FIERMUDEELDER

%ﬁﬁ’“‘“ DRREFEBEFRCHRLUTCES DI ETIHAET D, HBRORDD (CBFEZIHE T B 2HDRE L /R— bR S B TRETHEZTS

?ﬁ%@ % - BIE EDXS

0 POF4IS5—=27 O 1CcT FIFB o Emmess |0 =BEBoszHaICL3EE
IBETE
) BN BT ConERE
- _ RS T, IS R A L
LB IEETIV 2 SDESINCONCRIATE D,
28 RO L e %Ekﬁﬁ%ﬁ&@&ﬂbﬁmtééo
. U, BRI SIBOEREEERI L TBH T
. U RHERIEY SR ER BT IR
w0 [sm REREDILEA BRI DI BRI DN TR TS 5.
- - ARSI BT B R REEEEED
6 | BEERPOILHS RSN S5, s
. I RSB S0 BN S LRORORNC LT
- . BRSBTS RO EREEEE L)
sho |om O3 RIS SR S IR RREA




BEBERICH T DILEICET DRANEBEREZEL

108 | REERPOILE4 T, SRA SRR B CZ B,
18 | e 182 DIEMRS DBV TR TS 3.
1238 REUZE2 E@%glﬁfp DOALBURE BB DILEUREC DL T
138 |wEssosi1 MEBBRROEATE DV THATES.,
e P — %z:gg;mﬁmw REE ABEEE DOV TR TS
158 |Few YRR (CRA S B4 IS ABEAIC DLW TR T 3.
1638
EF)LATZAHVF 1S LADFBRE EFERE
5% |58 ¥ans  |[yaEnsonEaes [zEL~L [Iem
FHmES
LR~ FEREORE as
BATERS 80 20 100
EREAE 0 0 0
EF9MEE 80 20 100
S EFHERAIAE 0 0 0




ARETESFFIIFK

| psEare [Sf0s5arE (20234E)

| merE [tz

BIEERIBHR

BESES 0032 BEXD 59 /i8R

RERRE BE BEATODFERI SIS | SHEEML: 2

BEER MERIK T FEIR MRFFE 52

BHESHA % IBRFEIEL 2

BRI/ ﬁ— &#%/ Bailey, J. E. and Ollis, D. F., Biochemical Engineering Fundamentals, Second Ed., McGraw-Hill,
ew York (1986) Blanch, H. W. and Clark, D. S., Biochemical Engineering, Marcel-Dekker, New York (1997)

HEHE BT —%

FEBR

1) A ATOCR EEMEETEORERTY) A A TOCIOBRIC DOV THIATE S, 2) B BERERRSEER(C DOV TOEREL,
B (S A— T —DREN T, BEOEEIECONTHRACED, 3) BENORERUBEIC OV CHIA TS, MENRSOERLIC

BRERCOVWTRIATED. 4) /A ALEYODBHRIE CLBE. EOD8E. 318%) [COVWCHRATED

W=DV o
BENREEL N LOBE BN REIEL L OB EEL NLOEE
SAATOCREEMCETED | ¢ NN R
- Al A CA s S AT OCADERICOVNTH |1 AT TR DBRIC DL TH
I e el
ﬁ_ggﬁﬁgﬁﬁmﬁfﬁgﬁﬁjb\ 1 R N SO (—
- OBl 2/ oAy T EHREERIEERC O w—ampmmmmcsy s
FHITAE2 RENTE, BROBREECD |GRREY B TAT =D o5 S =5 Dt caran,
LWCHBITE S, RENTE D
I —— BLNORE KR 20 CH iy - ECDVTHIE | MENORECDL THRIATER
ERIONTHPTE S, c=e. b
SAAEENONERE (LB, | )¢ Sl G \ -
(AN OMRE R | ALENONERE (. |/ ALEMOSBIRMEC DN T
FHmREA B, SBS) (COWTHE E 08 o CRETES. | BT,
FRIOZERFEE & DRt
BELEE
EMEFTENBICHN T, (67 TEICBI 3 BOEIMEDN EDL S (CISBENTNINCDNT, EMHEF.
EMTEOMEERRE LT, SO 2 AR U CARNEDEE CTONMER, . BRELEES AT
e LB SR SRR Y 5, TRINEERE BT/ AT AL BN TEDRAIC O\ CHilT S &

EBlC. BRERUOMEMZRVWCMBEZROER LD RIGERER. MEMRISOEMR. BREFRE. )\ ALEY D
DHDIRA BRDBAERIREICDONT, EHEBN U SEEERT D,

BEDEDT - L

ABET(L, BERONLDAEMEFTZERRIDEEEC. EEOT—HZ2AVTEBBITSDT, 58K, TR I35
D BH(ENE, FdER, SR ZRAE IS &,

EER

hER e
Mgig?@ﬂﬁ\ EYMEFE. WEMF
FEnE
FEICHL D TE, ARRUBERI CHEBSN CODIEFIERNE. EMTFRME EEEDITTES TVETL)
o SEXFNIEERBN T Do

2453
EE@—:&EEEEQL%E&)(C(& FELSHNCETFBEZZR5RNT &,
AIF&
H5NUHT SR ZFATHRBEABICEZAUT DD ZEREL. BESZHH. B CETDEIS BFETERVE
CHREPASHMNCLTHEL T &,
FREMTE

#wE/—bERBEL. B, FEHEPOTHLLZE,

FIERMUDEELDER

BB B OREHIE, BBUELR—b, BE BEEOHiZEEO CTRTIOTIBID L.

REORY - BiZ EOX5D

0 705495—=% |01 1CT #IA [0 EmEsin |0 EBEBROSZHEICLDEE
BEETE
B BERNS B EDREBE
18 HRim INAATOCREEYMEFTFCDOWTHRATE D,
25@ /(’(7er‘&20)*§52 ic\’gl’%rjﬂ‘txd)tiﬁ&U-F;ﬁthX(ZjbVC%REH
38 BRREER(L) EH—EBRRRIGEMRICDOVWTCHRATES,
3rdQ 4B BRRISEER(2) PFRERKICDOVWTHRID I ENTES,
58 BROZMEEKE RO TORMERECDOWVWTCEHHATES.
N y y WEMOY X, EERE. Ei#ipH. BEERERQ
GE  |WEmoR Sicowchicsz, 0 °
& 78 BRER WA OBEREC OV THITES.
8i& BE MEMOREIRIEICDWTHRATE S,
%A G A= BEARINER, KEBEYIINROHERE(CDWTHRIATES
10i@ WEMRIEE (L) PEMOEIERE [CDWTHHBTE S,
4thQ 1158 WAV ISRER(2) %&%@?EE%EEF& B ERRE ([CDUNTEREA




138 218 S A ALEENDBBICOVTERATES.

14@ E-iﬁd) I\t"\ygz gg%%{b?l?(:%?% FEWGZ(CDL\_CEREH
SE | RS EIRL MBREICI L CEL<RETBC
1618 SHERIRAD - AR MERMEZTREL BN DI RZRET D.

EFIILOAT7AVF21SLADFBEABS S FEBE
548 |58 ¥ans  [raEnsonEaE BELAL I3
FHmES
HER BELA— L a3
WAIHMMEIS 60 40 100
EREES 0 0 0
EPFIEE 60 40 100
S BRI 0 0 0




ARETESFFIIFK

| psEare [Sf0s5arE (20234E)

| menE [erRnemsESSH

HRELTWLD

BIEERIBHR

RBEES 0033 RBEXS 59 /i8R

BERRE BE BEATODFERI SIS | SHEEML: 2

RS MERIK T FEIR MRFFE 52

RAE%EA AIEA IEBFREIER 2

BRIE/ B RU/EERCRMIDI TV b BHEF(CAT 3 —HBNRERIE

HEHE B8H 8z

FEEE

SZ5NIB#EEMOERBEEFATEDLS(CRD.

L= Uwvo
PR RELELANILDOEZ EHENRELRELANILDOER FELANILDEE

STHIEE 1 BERIGOIREREZIERL T | BRRICOIMNERIETZS IR | BRRICOINERITZIEREL T
Wn3d HELTWLD LR

IR E 2 RHERZRVIRICEERLUT |BHEBZRVERIZESIEE | BREBZAVRIGEERALT
(A%} BRELTLD LV

STHEE3 DTPECEDIRIGEERLUT | DFTRBICEDRIGESDEE | DTHRECEDIRIGEERAELT
(A=) LR

FRIOREHZRIER & DBR

BEHESE
CNECTEL TS EMLE OB SRIREOERD L. BalCERERIGEREL. BROATR RS
EFIR U CRIBDEB AT 5,

Bz * EIEE DB

CORIEEEET, RIEAREEHLTLEEEN, TORBREENL. FROEFEM(CHETHDIBHREMILFED
ABCELT, #E ERFEA TRERITOEDTHD.

EERDESDTT - 737E

BEOKZRAMEEZFALC, BBZTVEELTORICHEBEZEZ D, RECITORELMEFREZHENITD

BEZEN T DLEHICIE,

N
pE =V

SRERTYE .

i HEESSHUHITL. BADDIBRNETSERRTHL ., SBCZNTENNSRL
ECBEEYITYTUTHL CENBETHS. ‘ o

BEAssRE. >S5/ \ZRBCA>E6DERo TSN, BEMEOEE LS OrENG3 e, REICESS
NRICIEE LRVRIBHAD TS EZIRR L THL . )

BHFE : 5x SNBEERS, RPCEBLOCONBRNE T SEFMNARTHS <,
BETICHBLENSEES EEBET 3L 60, AEROEEETS.

FEEMDEE LDER

BISRESOREZRET S,

REDORE - BIELDXD

0 795475—=% |0 1CT FIF R e U E=BRROBHSHECLDBLE
FREEETE

piE] BRENE BC EDREBE

1,8 HAFT>R HAFT>X

. . PNTap— BER, BiHAE, BEhS5EZEXISNIMENERTE
28 . {taotE =
3B SR LSOOI EENIER TE S,
1stQ 438 ISR DS BIEED#M DL ZFETED.
518 HIVRBFA> DRIE SN1XIG. BHEESIRNBFTED,
618 FILRAFA> DORIE JEEHHEMNDILADTF A DRIGENBFETE D,
[ ISR . SN2Xt. O-L/S5—hKECT/S—

78 PV —AZ DRIG Reformatsky RISHIER TE 3.

88 NRURIKRIG IDSALB N O—TEMNIBRETE S,

98 RIS 1 Baeyer-Villigerfg{t, Beckmann$siIi IBfE CE 3,
RiEA 108 SRS 2 Hofmann#zfiz, Curtius#szfiz, WoIffSEiINIBfRCTES

- N " Hydroboration, Y > E{t. Simmons-SmithJS.
18 | FATL ORI Diels—Alder [/ ME#E T & 5.
- SN N Friedel-Craftsizity, fUB&RME, N> H+1 > DRIG.
2ndQ 128 | HERORIS Birchi&r. SNA r DR C =5,

1338 IETT E R RETHIZERAWVCETHNIBR TS D,

IR PO BREPONMERBAL TRAMBER 21T

T - BIMEFONBERBAL TREBBER = EHT

168 stes 727%!%{ bEDOMEEHRENE U THRAREERMR ZENT

EFIILATZAHVF2SLADFBERNS LEEER

D% |58 ¥BENE  |[raEnsonzes [z~ [Eem
SRS
|stEn lspeaim - v [EEEME |aers [R—roxrUA [zoM |&st




N =FaaliE = 60 40 0 0 0 0 100
EiErEe 30 20 0 0 0 0 50
HF9E9EE 30 20 0 0 0 0 50
S EFHERTRYAE 0 0 0 0 0 0 0




ARETESFFIIFK

| psEare [Sf0s5arE (20234E)

| menBe [ERTees

RIBERIEER
e 0034 NERS B9/ HE
B B5 ESIOMBRI S BATER | SR 2
R WERIR T 2B WREE 5)
e A BB R 2
BB/ B
1BL%a TH ST
FEBE
BMOMREENM S LT, REmE. RETIT3. TORNERN O ZEREHET BdNT S DU TIEND, FNEBETS
JL—T w2
IR LEIEL NLOBE EENRELELAILOER FEELALOBE
RRECH T B DRIBRER | e N \
e % FAREA(C S U Gl s | FRTEOIBAR & SIS h R
(AR g%géégﬁggn@@%ﬁ+ O BEsrmi T3 3THD
E%E'Lﬁﬁ@‘}ﬂ(z%\g@\ gZKB"J@ﬂS# ZEETERH [~ IN Ny{PrTvy
N DAl ERE RIS . Al |[PeeR B, BANIMESE | moaupen - pnmn, BARLMEE
[mﬁﬁh] ﬁ(’ \ :rdt g)\%] ?:Ezkblf,ﬁ\u%E%*fEr;IEﬁ* LT Q;ﬁgﬁb\*}% LTL\B
TEENTES
52 SNRECESROEY. | -me N
(2] BERNL S SMHROERIC | RACRDB. BOBVAEE |mes~ pE0EHHFR+HTHS

BHTWLD

EETETVD

FROREBFIER O %

BEHEE

1ADBE IR, rﬁ%iﬁ@I?ﬁﬂﬁ_(:Eﬁ?%Eﬁ%’&ﬁwﬁo )

RICIHATICHITDEE 55L\(15§%W§’&%§@§F3(Cﬁﬁﬁﬁ?%tébd)é% BErERL. SEDFEHEERETL
v P F—S 3 A CRET

ZEITS.

EZEDWRTER-E E&%@ﬁ#é&"’&/j)b TF4RAAYVSI>CEDITSvIaT7vId3, RIENICEIRERSEED T

BEDEDT - L

.u«—]j

AR(CHBITDRVIDEEREE LT, ARICH T DREILEEEDE
\/I\%’&FHL\T%E?%ZC’&E%’%C?éu BiZ%xiE
i[_C NEMRR, ERMERNRE. MB THSWBIRFILZEL &,
ﬂﬁ(gﬁﬁk’i.ﬂﬁb B OEIEICRE LU CRAARY .

(G2l
ﬁiﬁimé&?ﬁﬁf\@ﬁw%ﬂaf (BE. JIL—"TT14AHYSI>TORE) ZHREL

MY BICeH(C. FAZTETEL RERFEME.

fwitERL, JND—IRA
WXERR. REREICED

EERBRRAOTIO—F -

CEHlY 5.

[
pE =V

RERARECEL CldA > —7y FMERWT,
FECEUCTHERA U XBEB TR 5.

HRUTSS —(CHITDRRDEDHZEEICTDI

%@@%ch@tazcg

FEEADEE LDER

REDORE - BIELDXD

0 705495—=0 |O_1CT 7 |0 BRI |0 EBRBRODZHE LB
IRESTH
pLE] RENS B EDEEBE
158 HAFIR RBECHBIBDHAILAEITD,
2iB SojEnosE g(%%?(—?h‘ REMOATRE. RiiExiBsH#Ex
BECTEXBNIEERE. BBVIZEDOEMICEH
3 EGEES IRRETIME L, RETDRREEEZR. M\E‘CZE
R NEXIABSEBITD. RERDIEHDTILEFT—
3> DERZET D,
BECTEXBNIEERE. BBVIZEDOEMICEH
48 EGEES IRRETIME L, RETDRREEEZR. M\E‘CZE
R NEXIABSEBITD. RERDIEHDTILEFT—
3> DERZET Do
BECTEXBNIEERE. BBVIEREDOEMICEH
IstQ |5 18512 JoREEMLL, SRIORAIEEA. LETH
R NEXIABSEBITD. RERDIEHDTILEFT—
1 3> DERZET D,
- %E@ﬁ*&bﬁ’&%?ﬁ?
6 RE %ékﬂbt AEREY LT THET B L
= I —-TtE ]
jf\y>17w7¢50
%E@ﬁ*&bﬁ’&%?ﬁ?
- RE %ékﬂbt AEREY L — T THET B LCE
= DI —TatE ‘
75\/‘/17\/7’?50
. S~ = s o~ EON—FICHHNT, L DOFFCIGHYT DEEIC
8 JLerF-23> SOTHE. HRLREC DN TRET 5.
E SN, =3, o~ N (CHHNT, FLOHFF(CILAT BEEIC
98 TLerr—>3> SOTHEE. HEULERC OV CRET B
2ndQ 1E]B|J$>m 5%13_% T{qbﬂ?’;%ﬁ?&mk%ﬁ%@ﬁ#é&f%ﬁ%x
108 %ﬁﬁﬁ%— BCYHGABES BTN S, BIRERDEHDT L
M ToF—>a>#EEnEd B,




. ﬂEBUM‘ﬂ %43_‘% _C'f bﬂ?f_u% EEE‘;%@%@%*/%/%%%Z
t/T /EI/CD-%{I_’&@'ﬁe
AR HRETESNIERELTICRETOEREEEZE X,
128 R BCYHGABES BTN S, BIRERDOEHDT L
‘iZ/T—/El/G)-Eﬂ_’&?éo
%E@ﬁ*/}/ﬁ%%i‘%
3 |ER RECHL T, HEmaL— T THET BT ek
DI —T54#& \
75“/ >17u7’3‘50
%E@ﬁ*/}/ﬁ%%i‘%
g |EER RECHL T, HEmaL— T THET BT ek
DIL—Tsti& ]
75“/917\‘/7’3‘50
A N BRARTERESETV. JLE>FT—23>(CD
158 |#iE O S B,
1638
EF)LO7AVF 1S LADEERNS EREBE
5348 |58 yENS  |¥ansozas [mEL~L [1eE
SHmEIS
= = BEREE /_ﬁ_l\jﬁUj ANE.
FER & AEE EE (e=EH) Z oAb &5t
HWEFHMmEIS 0 40 0 0 60 0 100
EHIEeE 0 15 0 0 20 0 35
EF9MEE 0 15 0 0 20 0 35
D EFHERTAVEE 0 10 0 0 20 0 30




ARETESFFIIFK

| psEare [Sf0s5arE (20234E)

| menE [Enms

RIBERIEHR
NEES 0035 HEXSD BT / e
B =8 BIOER S B BB 10
BIERR MEARTEER MSEE 52
e BE BES R 10
BRIE/BM
]
HEEE
i“—@ﬁﬁffﬁiﬁ\ EROEIBE, K - REEN. AERENEEE TR, RREEAMDETRET B L, TRRSIE. $ARETET
PR A EE R, EREEEERL, ERTAERTY
BEHE  MIEREERXICELHD. REAESNEREMEZEEL. ABDETHERE TS 3NEBEET 3,
IL—T w2
BENREELANLOEE EENREELANLOEER HELANLOEE
Fo— y - SO EH%U_' 7€L&)5t&)®n E@ go—__ N - SO
WREE GhAEaD) R Zmsien ol |mbmm=nses saccs TRz, SEEDSEOORI

BZIICHIENTED,

([CHARSTEZII CDENTED

o

STEZII TR ENTER,

GBS

Kt

ERMNCHAEICRDEH. T—5
INES KOHHTS 5 ENTED

MRCHRDEY, F—oRESL
UBATS 5o T3,

T—AINES LU TS LN
TER,

RREMROTLELFT—23>
BES

HRE2DT LT FT— 38R
VERR (CrallF Te+ DT E RN TS,

HRAEFTlCTILEFT—23>

RRRFCT(CILEFT—23>

(,j:gt/j_ SIAVENEENT |OERZEFRL. BRTE3. DERUWER ERFRD TSR

FRIORZEEIRIER & DOBIR
BEREE

1 ERTFEEEATRS SMIRAIE TAIATROMRAMRE S TS, ARDZITHIE. XMFRIEE SIS OER
= HEITD. RRERXICEED. FRIRARRECILEFT—2 3> %175, T, BNL ESZ%?J‘H:‘K_%A(L(I

[CCRKRID. INSEBL T, WXIEREENETLET—2 3> 8eh. ERMERBENZBRL. I>Ea— ~F

A ER T B

(FS2E5T1iE)

BUROXS : [[ERIEF]

REDEDTT - 37K

- f@iE -

(A)jD‘EZI—?’j)L—j
- B EREDEHOEENE T O AN [Fi]
- REEERZRAVWCER DT ILORAR (A #HE)
- FR D FRDIFRCF O m CWERET (AT #BIRE]
(BYB#aRILFIIL—T
y'cﬂ'I\.:.ﬁ%ﬁﬂ%lﬁﬁ?(g&%ﬁ?ﬁAﬁiwﬁﬁﬂ (¥[H]
- BHERIEF B & UCHEEEMR. EXRROSHAT (8H]

(QBRUSRILEIIL—T i
CEBERACEEFIE LRSS Db ORI (Ha)
- BRACFMIE DT R DRE (1)

- BEMERUY—OBTYIHICET 25T [FHE]
(D)éE%I—?—O)L—j e
B BBIS10 E (LB B\ AT S S I RID
F;ﬁ%t%h%ﬂﬁﬁb?’ @D [=K]

- DFEEREAVWVCERDE BN OMBELIRCE T 2% (ET]
- AR NCE BB EBERDDBA N LDREE (FH]

#]

1T,

EER
Ba1FH .

FEER ORI,
ERORRICHVWT(FREEN(CI>ED1—
BiE%EN I DIzsIC,
BDAFIVEZEL C &,

ERERTE

nﬂHE{TjL_t

AT TE. %%ﬁ%ﬁﬁ

S5SNI T THRENZERT DLODOMFETEEII CD. EPRSORELLEIEZREL. MRDMUEBES %
IR (CHNTIE, ﬁb%x"cﬂ'u SFUTA—ZHILDOBNT D, TN BEREK. &F

ZHAL. ToIiZEBE IS L
BXAERL. REREICESEC. XAMRR. BIWERS. METH50

ﬁﬂn?—?(c HhE L/Z BRSO IGAE ZEm (C1TD &

D ARETEICE DWW TEENN DIEEBN (CEHD EEBIC, BIOEBRRZEEHE(CHREL, T35

FIERMUDEIELDER

BT EDREBRCELU TEEREDERICEU THEDC &,

BREEDTHICEDE T, IHEHE DM TTNIRRE

RRCEUT. +H0MfEmr BRI fEn EBENMASND &

S, *H.:;UJ“‘C‘%‘CM%ZCQ

REORE - BIELDXD

0 POF4IS5—=27 O 1CcT FIFB B e |0 =BEBoszHaICL3EE
IREEtE
i NS BT EoFEEE
] TS ERAROREE o
18 S WaTAR I E ﬁﬂn@ﬁﬁﬁ,ﬁ
I—T—E RIAZTDRKRERE &8
BIHA 1stQ 218 e WaTAR I E WRDZITSE
kAR
THERATOMEE &
38 FAF st OIRE ARDEITSE
AT




BEHENSEARE, FRCOVTEEESF S,
(A)thXI—F/j)lx—j
- BRI b SE T O X DRIR
- REEEEIZRVEERD T ILORE
- BIERS T RO LT DI S BN
(BYRHSRALE DL — T
SR ETRRIEN 7IC L B3N TESHOM
Bl i s LR, EEROS
. — P v e e (C —\,ﬁC\ﬂfHIS—T—’J)l/ =
BT VEE, SIREBRC LRSS SR (G A U T B ORI
B L E AR DI SR Dsat
HEBMERU Y — DB YIRS S
(D)E%Iq—a}lx—j ‘
AR - S - BIERECHBI RN AT IR
WOOBITE & TV FIE U 1o S8
SO TEARER RN RRUNEZIRCY
ﬁ]>ﬁ1hci§ﬁiﬁﬁﬁﬁﬁ%xt:XA®%
538 F—TRE. SIEENECLBMEEE IBEREHSYERE. FRCOVTEEESIS.
68 F—TRE. SIEENECLBMEEE IBEREHSYERE. FRCOVTEEESIS.
738 F—TRE. SIEENECLBMEEE IBEREHSYERE. FRCOVTEEESIS.
8 F—TRE. SIEUNECLBMEEE IBEREHSYERE. FRCOVTEEESIS.
98 F—TRE. SIEUNECLBMEEE IBEREHSYERE. FRCOVTEEESIS.
10 |F—<iE. RiSERECs sk IBEREHSYERE. FRCOVTEEESIS.
108 |F—<iE. RiSERECs skl IBEREHSYERE. FRCOVTEEESIS.
ondq 2B |F-viEE &ESNECLSHTES IBEREHSYERE. FRCOVTEEEST S,
138 |F—<iE. RiSERECssHEEy IBEREHSYERE. FRCOVTEEESIS.
148 |F—<iE. RiSERECs skl IBEREHSYARE. FRCOVTEEESTS.
158 |F—<iE. RiSERECs sk IBEREHSYERE. FRCOVTEEESTS.
168
118 F—TRE. SIEENECLBMEEE IBEREHSYERE. FRCOVTEEESTS.
28 F—TRE. SIEENECLBMEEE IBEREHSYERE. FRCOVTEEESTS.
38 F—TRE. SIEENECLBMEEE IBEREHSYERE. FRCOVTEEESTS.
P T >—TRE. SIEENECLBMEEE IBEREHSYERE. FRCOVTEEESTS.
538 >—TRE. SIEENECLBMEEE IBEREHSTERE. FRCOVWTEEESTS
68 >—TRE. SIEENECLBMEEE IBEREHSYERE. FRCOVTEEESTS.
738 >—TRE. SIEENECLBMEEE IBEREHSYERE. FRCOVTEEESTS.
- 8 >—TRE. SIEENECLBMEEE IBEREHSYERE. FRCOVTEEESTS.
’ 98 >—TRE. SIEENECLBMEEE IBEREHSYERE. FRCOVTEEESTS.
10 |F—<iE. RiSERECL sk IBEREHSYERE. FRCOVTEEESTS.
158 |F—<iE. RiSERE Lok IBEREHSYERE. FRCOVTEEESTS.
PR I = HRREDSE
138 |SKAUETHRIDEED AN DRSS,
148 |SKRETHRIDEED AN DRSS,
158 |SKRUETHRIDEED AN DRSS,
168
EFI/ILIATFAUF 1S LADFEBRNS EREEE
5% |58 yans  |ranaonzes [mEL~L [1eE
BaliEl=
aER % AZeEtE - BeRE |AEEE K—RIAUA |0t ast
HaiHhElS 0 70 30 0 0 0 100
EHIEM6E 0 30 10 0 0 0 40
EP9REE 0 30 10 0 0 0 40
D EFHERTAVEE 0 10 10 0 0 0 20




ARETESFFIIFK

| psEare [Sf0s5arE (20234E)

\.L

e B9 —>y

R BB
NEES 0036 BEXS 59 /i8R
RERRE e BT ODIERI S BEIAIER  [MEEENL: 2
BEERFERL BRI T FHK SIRFE 52

BHEREA & JEBFRIER

BRIE/BM RU/ARTERU TS, ERZREDRESERNEE L10D.

[EEE ] WH ERE, A R

siEEE

- FiTE & U COMMBI P AN E U TRINNE
- O0—-)ULBRICEZTIHEANE LT, EXMLIERZEL TEEM.
- 20—/ ULiEDEANRRE S U TR ENEE RS &,

NEFRT L,

RIS RUEREDASZERT &,

Fr UTHRBREBD EEBIC,

ELIEEN ZERD D

JL—T w2

IBENELEL ARLOER EENRFELANILOBEE HELAILOER
SHHIEES 1 i & LTOUMEZIHRAE | BiliEE L TOUMBZDHAAL  |BiliEE L TOUBEZ PHAEAL
FMEELTOUBR AR |UCRRARENESRETES, LCTanrBBnz288LT\3, |LTRrRENEEEL T,
T = E(EEEEL CEEINE. Al |RXUEMEEL CEENE. Ak |RUUESEEL CEENE. Ak
v/ mins M. ZEUEOAYSERFACED %\iHHQﬁWé%E%bTM Fmiﬁﬁ®kw3&§%btm
= . . S0,
FRIOFEEZIER DR
BEHESE
- EINDEE - AFTOMDANMEZ (CHVTEERVUEHAZAERE T BT EICED, JO0—/ULHiEELTO

REDEDTT - 37K

B A — 2w TDFT—TERBICDVTEF. ARTO—/ULBBELE> Y — t%%’?ﬁ%ﬁab‘ﬁ%%bfm&)5o 1z
U, EBREEICBVTHEESNUOHARSNET —YAUNBSEERRRIDCEEHD

EER EERIE -

ETHIEEEB(CSMUL —FEED‘VEESZ@'Z)E’S’H A=y ITRE
DREXZEED "C)E{If;%ﬁ:t?%

EER(IRLICH

v‘-“-'J'J}E

BRI DELEBIC,

o
EEPORERE BEE(CELIR L. IREBERIFOERN L TD, EE

REELUT, JO0-/)ULREEEE(IC, FEEUTHBRREIS2 -/ —>3>

E (2N Z—Sb(de‘C%ﬁ‘tﬁ@'Z)U%%ﬁ%%
RIRADIAZEBT 3.

BEiliE, BEHE, /\T 1 F4 L ORI
hzEESCE,

FEEADEE LDER

REDRE - BIELDXSD

b POT4I5—=—24

|z 1cT MIE

B e

|0 =BEBoszHaICL3EE

RS TIE

]

RENT

BZ EDFHEBR

1stQ

AR

1. SEHEHAR
10E|F'EﬁJ—/U:(J’J7' SR
FHED
2&&73\: RSOTBIMEEEDAFERATT
ﬁﬁi}ﬂ’]?ﬁl’zﬂéﬁa
ATZa1-)b
( 1) E%/(/@ 2w AT

- =
,ﬁggxﬁﬁ&ﬁ@%@ﬂt;é BRSO
CHET - DIV F T
(2) EaitHE
ggﬂi‘/@—)*}‘y TDIMER EESHCIBAR(CEAY
HIJ 33
ERZRIBRERADHE
3) =3
%5’6? DAYI>F—23>
(b33
55

DERK
'ET}%’(/@ //‘de)ic‘:&)
Z0ERR. RERSETOILEFT—2 3>

%
c_ﬂi‘CODEE %5’6
I (2> HR—

F>2> - RY
IVE (&48) . ._Libﬁﬁﬂﬁ‘iﬁ% (&

RS PSS
HFIERVARZEZD

—)) =B
/E'.:) =

- Biifi& & U TOOBRHEA L U TRRM R EDNZ
7—/5\ (i

- HO—JULBHRICES BHEA E LT, BX(IBR
’iﬁ LTBFY. AEMRUETEORY S ZFE R

7 O—/ ULEAMiEOEARNRRE & U TN REN
TERNCE

2ndQ




3rdQ

%A

4thQ

108

118

1238

138

1438

1558

168

EFI)INLATZAHVFISLADOFBERNE LEEEER

[z~ [mem

48 By yuErns  |ransonzss
SF{fiE)E
REE EBR a3
BATHEZIS 80 20 100
A 80 20 100




SETESESPSR | BEEE [SH0SEE (20236E) | #8288 |[(>v9—>3vT

BIEEREHR

NEES 0037 BEXS 59 /i8R
RERRE e BT ODIERI S BEIAIER  [MEEENL: 2
BEERFERL BRI T FHK SIRFE 52

BHEREA & JEBFRIER

BRIE/ B

[EEE ] KH RF

siEEE

iR L CODBR PR AL b‘C{Th‘M\gh\’&$/3\Z & ESICESHHBERHE DR D (CROIENZEHIATED L. HRAELTD
BE. AiEHS KUERRIEOA) 25D
=5(C. FEE b‘C?%éﬂ?L—?—éEH—*fﬁLfd@“/\%;t’&ﬁ%?%ﬁ%At?ﬁ;t

JIL—T w2
IBRNRIELALOBE ERNLRIELAILOER FELAILDOER
ARICINZR, FROECENEEDT | NIRRT S & U TOMBZ MR AE
- : B E U TOUEIOHAAE 3 i -
SHEIEE 1 Sa=H—a RRBUERR < 5 U TR EN B CE LR
ﬁﬁ{lfu?iﬁﬁ%L_ﬁﬁ_Cﬁﬁ L/t{ﬂb M\gb\j(_fiiﬁ'* L/_CL/ \5 . L.
4>9—>9w7§mmﬁoaa I —— Y —
SHEEE2 ARENTRDSE - c2E | BN BERBZ COLSCHD |BSDMESHE L DL >R
?’\g%*ﬁ’&mﬁﬁ&(:;&%f%% ED"&%EE_CuEHH_Cgé KD"&%EE_CuEEH_C%&L\
FRIOEEBZIEE DR
BEHEE

e == K?%@{@@’AEW&FQ%(ZBL \C, RBHRREIDCEICAD, RENEMBREZHRGIDLEEIC. FBER
DELESSUEREUE TROER(CH T SMESHOINEEEN LT D,

. & |PARBOT_IBLUMBLONTE, ARCRERENERL TEDS. L. RELODRE TSNS
BEOEDT - 5 | S e s 2B 5 e 555, P

; %T%ﬁéﬂ%%&ﬂ%ﬁ% E%;t% ?Eﬁ#@?%%&ﬂ%ﬂ% BHLUERRIPH BRI
%5$mu@kmﬁv§_co% BE(HRRICIMAT 3= 2 BEDT3.

== E STz
AR BieA 28 U200 —VEEAF, SRERBEESRE L TH oo, T SRNERTREEEEEAD
g%é;ﬁéﬁﬁlﬁt&<%ﬁﬁtgé$j(u ROAXE & OEEE =R (L(‘:_D_C—Eﬂ—’&L&)%L_to
{ 323
SRR OO EE o TR T RT3 .

FIERMUDEELDER

EBHRFZTHRSEESR T, EEDHHETCHNDPTVREERSVICRESADAS 1 RZEFHK. BRHETDZ L.

REDEM - BIELDXSD

0 795475—=74 |0 1T #UmE B |0 EnEBRosz8a L3P
REEETE
A BERNE B EoBEEE
138 HALZR A2y T OBEEFHSRIPMTED
28 FBERE EEIRSRAEETEL, SEAERECES
38 FBERE EEIRSRAETEL, SEAERECE3.
- |4® —_ EﬁA-ﬁ@ SCHEL, HAEAERD & FRICHE
58 i HEANERNESHBENTES
68 i HEANERNESHBENTES
78 i HEANERNESHBENTES
i 8iE i HEAERNESHBENTES.
9B i HEANERNESHBENTES
108 |#6E HEANERNESHBENTES
158 %6 HEANERNESHBENTES
ongq 2B |6 HEANERNESHBENTES
138 |#6@E HEANERNESHBENTES
148 |#@ HEANERNESHBENTES
158 |#6@E HEANERNESHBENTES
168 |%@E HEANERNESHBENTES
8 - BEAEIRIN CHL TRAK TREN DERICHHE
CEED SN TES
28 =3 SRR CHEVTRAKR TREN DER(CHHE
CHEDCENTES
38 - B REIIT CHV TRAK TREN DERITHHE
- 3140 CBBOC A CEDS. _ _
48 - BEAEIRIN CHL TRAK TREN DERICHHE
CEED SN TES
58 =3 SRR CHEVTRAKR TREN DER(CHHE
CHEDCENTES
6 - EEAEITICHL TRAKX TEEN DHBICHHE
CHEDENTES




. - ISR LB TEAK TR DERICHIE
= = [CEMAD C &N TES.
z i BERERRNICHL\ CRAL CERN OEE(CTHE
8 =& CHEDCENTED.
, . B RERNICH\ CRAKL CEEN OER(CTHE
i =& CHEDC N TED.
ol |=m B REPRENCHL\ TEAK CREN DERICHIE
= [CEMRD C &N TES.
1B |BREER HIR TR A £ CIREREER TS5,
4hQ (128 |mEEER HIR TR RE £ CIREREER TS5,
138 |BREER HIR TR RE £ CIREREER TS5,
148 |BREEFR HIR TR RE £ CIREREER TS5,
158 |®mEs AR ASE T LS T3,
168 |Elo EEHERIEL, BEERC O\ CHEAR TS5,

EFI)ILATZAHVFI2SLADOFBERNE LEEER

%8 |58 ¥ENE  |[rEnsonzesE [z~ [Eem
SHEEIS
HeEE Bk wES &
BEITERS 50 25 25 100
EHiEese 50 25 25 100
BPIHIEE 0 0 0 0
HEFHEURHIAE 0 0 0 0




SETESESSPSR | MEEE [SH0SEE (20236E) | B8 [1miEsiEss

RIEERER

NEES 0039 BEXS 59/ ER

IRERRE BE BT ODIERI S BEIAIER  [MEEENL: 2

BEERFERL BRI T FHK SIRFE 52

BHEREA #®HA JEBFRIER 2

BRI/ ?ﬁﬁg% b/ﬁf%ﬂl%%‘g(:iﬁgﬁﬁ% BERCTUD MNEZRNT D. SEXE . [BHKFI] \—H— - ALY E,
EHHE fiEEH BA

HEEE

SN ADBEASTNMER TEDCENHEBRTH D, TD5. BMEEROER S, FHREMIEERORE(CESEO—-L > YEROE
i, O— L 2 WEROMIER L BIRDIEAE (;;?I*"C’&EJIJ# {éHEqJFaﬁnit%ﬁ_&?Za)_\ S (CHETRBX ROVHES (CHITDNFRIEFEIT D&
NEELRD. KX - FHICHT BB MFABTIHERDOE RS (CHT 3EERGITODT,. TOREICH I ZEANIIERZSSZLEEER
£9D (CCFETERY - PHERMBRETD)

W=D
IENELEL OB BENRELEL NLOEE HREBELNLOEE
1% EBHISFOEANTFENE
R S, | EBUSEORANSENME | % WAL ORANSENE
EEE1 s VEROSH g wmditinosss (BcST. BAEETROES
lane Tl S BN S REOENe |SEDVWEO-L I YEROSH | SRSV L2 YRRog
%wiﬁﬁﬂﬁ%ﬁﬂ%iﬁﬁ . %RHH@'% 3) IgﬁﬁF_C:c‘Fﬁo Ed*ﬁ@ﬁatf%&b\o
CéncEs,
RN
4 (& N /E I o — Y — o
: &l AN | BHEMEERCEDVENYE | RIEHIEERCEDV TR
SRS B Bt IER D gmvé_tgtg TOMEL |ERISC N T, MELH
DEREIE(ICDOW\WCHIBRTES HBREN T D, BEETHE I ENTERL,

FRIOREEZRIER & DBR

BELES

SFNFORETHF EMATIHEHAPEZOEEL—BZEHD [7A>2 191 > OEMEER] (CDVWTFEY, ¥R
FICHTDRORVHIEBRZEDC 2N ETD. T, AR EZNCHI D‘CEECH%?‘J?—’@%M—L
i —T—ODEE’ELBEM’L S5 (C (IR IR (CB T &EE SRSREICH DD C E T A (BBVNFZNCIBHT DFF

) TEICBFRA#MHENELDBEADEDE LIz 18T, BEHEROERAD1I D TH DR FEF R CHE
ITDEEEITV. TO"ELS"CEMNSCLEBNET S,

MBS MR | EOSYIBRZDOREHEEAT BICHIE > TIHICEE LD _1— M NFEBEKFOERN SRS
meosss - 5 |k EAME IR R DERTT. BIUERBRIAER (CBITDNFCOVTHERZEITD. =5(C. —AREN

- ‘L%%Ej_ﬁg)\%ﬁ%(:jb\fﬁﬁﬁ%ﬁb\\ — BN IR SR D BB R BARIIIS AT & 2 RINFERD b Ew I (CDWTERA
AN2/={AN

BSERIE .

ij;?_‘fr%ﬁ”m% BHREDE TOERYIEF DRI

FEiE

-$@$¥:5555?4@035’54%(:%%‘635%7‘3?C%ﬁz‘i’i?(:?“‘di SEt3EIRE. TOEBNLBASCDVTDE
&*&?TD;C’&%AEL}?U%D‘ HO5MNUDIBETETTCVNDECS, BFFCSR\WECAZEIESMNCLTHLZE
EES CERRESE g (BE) CHVTRERRTOC. RETNCHMOMBA CRDBER CHRREZTEE (&
7&5u¥iﬁf(ifd\< [LR—bB] EUTOREERDDBEEHD) . £lo. F10BH DV F14BICEATIATELR—
REUCEED, BHTBCE. = ) ‘

- REBQFEEE LD [FEim] ZTVRNSEDDCEZFIRE UV, BERICCESHSERZRITMNTD
ZERHBD, FBETOBRBENLTS (2L, EECHKEOND B EDEERICHIET DI EEHD) .

- ABEIECBRESIEDT . BBIUSUTRERICTUS MNEERFEMIDFE Ch Do

FEEMDEE LODER

UTOREZHREN(CFHMAL. HRAED30%(CHAFAND } ) .
@}%ﬁgégggk%gtﬁéﬂéﬁthﬂﬁD‘fﬁ:?f RO (CHDEHRRORREZ BT & (MRBBETEBL [LAKR—K &0T
%10ﬂ(g%fﬁé’ﬂfb\§f’“u¥ HDVEEIGEOABICHE I BEERZLIR— FFELEFFRELLTEHED, BESNZARET(CRETS

REDEM - BIELDXSD

0 7054795—=4 O 1cT FIE |0 EmEEs |0 =BEBoszHEICL3EE
RS
B BENE B EoEEEE
8 " BESMICOEZBAETS. IBEOEN, BED
T, FHADER EICDN BT 3.
- - EIDED (C1— ROHEORAER) ZEBRTS
38 —1— R Ao HULAZH - BEHCOVTIERT 3.
o s EBHSOENOBERIERL. IR TSN
MBS ORE SEHE RS RN B CE 5 EFERT 5,
%58 3IdQ [ R g%?ﬁﬁt%MﬁngﬁﬁmﬁC55%Eﬁﬁﬁ
. P gﬁggg@ﬁ@mﬁcmau—p>wgmmgm&
- N B RIDIENS KU ZOEERIRIE. O—L > VINE.
78 kst BIEDER(C OV CTERT 5. ~
8E 1§§H¢Fﬂﬁ§ﬁ5ﬁ gfﬁﬁﬁtgﬁﬁf?i’b\ U#@W@(LDQ\T%/\AE’J(:?E




F o
08 |mm WIREIEER P T S AN ERMBEICIRDMED
1138 — AR RS DR YFRART IR R T — ML T BB ICDWLWTIBET B
. BUAIRCFDERE (EBR(CITTHONTLDIEVRIDER
4thQ 12:@ FRIRSCFEOEREL FOLBRREDOBSEICETRCERE) (CDWLWTIERT
E N s BRI OER CRKFETOIEBIOAIE. [BE20DiE
138 | BRARF ORI 1t BIPRINGEL) D\ CIERY B,
- N % SHOFHER (EHL O XERORNBEZFEERE
1B | FHEmORE ) (e CIBAET B, e
158 FEFRAER HAFEEEEITL. REREREREN(CIEB T B,
168
EFIILOAFZHUF2SLDFEBRS L FEEE
% |98 ¥ans  [zansonzaE [zEL~L [Iem
SHEEES
S =T HERE R—KIAU BRECHTD | o=
R R EEAME (R d: Zofts FROITR et
HasHize |70 0 0 0 0 0 30 100
ERMEEHD (30 0 0 0 0 0 10 40
BPINIAE 20 0 0 0 0 0 10 30
%Eﬁﬂmﬁg 20 0 0 0 0 0 10 30




