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The goals for the English conversation classes will be to encourage as much discussion and presentation in English as possible. We
will use the textbook to provide topics and useful expressions for discussion and presentation. Each student will have a 5-6 minutes
presentation in the end of the term.

=T v
HBHREELANLOER | EENRIELALOEE ?%mmﬂgV&w@gﬁ FEBELAILOEE
RERAMTa4T - RE—H |RBERAT1T - AE—H |HBRAFT«1T - AE—H
STHIEE 1 —DILEFT—asE |—DILE>FT—3a>E |- LT3k Pl e
i RETASEFHICIELSE [RT. ABZIEEULERT |RT. BERWOF—-DJ—R%Z i
ﬁ@b\ SREATE D, %Zac. EETES,
EILEL T3>0 |HEILEC T3>0 |REILET-—3>D
) R Shirmsame |k SIBCHELAEY [#E - RBCpELOEAEY |
SHMTIEE2 i, B=EE+TD(CBE Y, BEEZEBLTHD B DWTEBRLTHED |ER(THERL
THD. DENRRRED |, FIRCA>LREZDN |, TNSEANCRE D)
NTEd. _C‘%%o N TED,
em s gy | BB COERIOGES, B0 | ]
] RESRERDLE T nlovoenE, BEN |EECOEMMEgTE, |
SHMEIEE 3 0 {m%&%f@ﬁﬁ;&% SEZ5nnd@Etlciz> 2 Eﬂ%b‘%zBﬂﬂ(ii}'{f kol Pbc) AN
o s e EnTe, MECEARE [HECE5,
— ° RABCENTED,
FRIORZEEZRIEE EDEE&R
JABEEER#1 %7 - HFIEBRE (a) HIKNEBRSNSZHNCEEEZ X DN ETDRE
JABEEER%#1 2B - HFIEBIE (e) BLAORE, KifidlNER=EFIA b‘C?iAGDE‘R%ﬁ*/?&?ZDT HDTHA 8
JABEEE#1 27T .HEEER (f) mIENQRERS, OERKN, SEBEOIZ2 =5 —> 328D
FEEZE 1T ARBE
FEBEE T EHKME
FEBZE I EEME

2= B, it S EHERFE XUAXRZ(CHE T IEANIBEIRICDVWTHRATES.

£.u-‘. 3;;;.»-‘.

ARORIRIER A- 1 #HE

EE
_F

SRIORAEE E - i T, BBl BT o P A eg

BELLEE
This course provides students with skills and knowledge to give effective and Eowerful presentations in

e English. Students will learn the strategies to build speech about themselves, their friends, favorite places,
possessions, and memorable experiences. Students will also learn non-verbal communication skills as well as

speech skills.

I would like to encourage students to organize and express their ideas all in English, in order to prepare for
providing each presentation.

The classes will always begin with some warming-up English quizzes or small activities. Then we will learn
some useful expressions, rules, and tips of English presentation on each topic. Also, students will do some
short presentations in front of smaller groups for practice.

For self-study;

Students should get as much practice listening to English as possible. I recommend watching movies and TV,
and listening to music in English. Singing songs in English is a great way to improve speaking skills.

To prepare for classes;

REDEDTT - 37K

=S . .
AR Do the above, and be ready to try out new things. Always bring your textbook to class.
To review;
Look over the unit covered in the textbook or any extra worksheets given in class. Be sure you understand
any new vocabulary words. Practice the conversations and presentation by yourself or with a friend.
1REEE T
i ERE BT & DEIEEHE
- Introduction : : :
18 Unit 1, A good friend Students can introduce themselves in English.
] ; ; Students can brainstorm, organize their idea and
2B Unit 1, A good friend make "topic sentence."
E : : Students understand how "opener" and "closer"
38 Unit 1, A good friend parts effectively work in presentation.
438 Unit 1, A good friend Students can introduce their friends in English.
1stQ 58 Unit 2, A favorite place Isat#éjl,el:gtz can use effective gestures/ body
RIFA Students understand how "preview" "concluding
SEl Unit 2, A favorite place signal" and "review"parts effectively work in
presentation.
78 Unit 2, A favorite place EEL&(IjieSﬂts can introduce their favorite place in
o Students can use vocabulary words in the
8 B EEREERER textbook and explain the functions of each part of
presentation.
[ . . : Students can conduct a survey /interview in
2ndQ 98 Unit 3, A prized possession English about their possessions.




N ; ; ; Students can make effective "preview" and
10:8 Unit 3, A prized possession review "
1138 Unit 3, A prized possession Students can use "show-and-tell expressions."
p
128 Unit 4, A memorable experience fStul_dents can describe their experiences and
! eelings.
138 Unit 4, A memorable experience Stludents can make effective "opener" and
’ "closer."
E : N Students can use stress to emphasize intensifiers
14:8 Unit 4, A memorable experience in presentation.
N ! : Students can give effective, well-organized and
158 Students’ Presentation powerful presentation in English.
168
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1. Based on grammar understanding and interacting in simple conversations.
2. Being able to read and understand simple text and short stories.
3. Being able to write short statements and text listening to a dictation.
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IERRNRELELANLOEZR EENREELANLOEZR FELANILDER
SHEE 1 Understanding and using Understanding and using Understanding and using
" - grammar very properly. grammar properly. grammar not properly.
BilEIS Understanding simple Understanding very simple Not understanding very simple
i conversation and narration. conversation and narration. conversation and narration.
HIEE3 Understanding the contents of a [Understanding the contents of a |Not understanding the contents
i text very properly. text properly. of a text properly.
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BIESE

=g Aim to give an understanding of basic German by developing the ability to read, write, listen and speak.

Basic grammar will be taught and reviewed in class. Small assignments in form of homework and tests will be
given to check on understanding. Dictations will be done to improve reading, writing and listening.
Spoken German will be practiced using small conversations at the beginning of each lesson and in role plays.
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Students should participate observantly, take notes and ask questions. Reading aloud is an important part in
class and the aim is to give every student a chance to read. Listening will be practiced by using the textbook

AR included CD. Students will be advised to take advantage of the CD and material from the internet to listen to
German.
From time to time a small test and dictation will be done to check on understanding.
REESTE
i BN BT & DELESIE
- Introduction .
18 Alphabet, pronounciation Alphabet recognition
28 %;1He5”3f/_iﬁtrfoedthnc%ﬁm Being able to greet and address someone
1-2 Sie / du correctly
Personal pronouns, verbs, word order Asking and answering simple question.
38 2-1 Personal info, yes/no questions Wh - questions and recognizing sentence
2-2 Recognizing key sentences structure
3. Denial with " nicht’ Being able to create complex sentence structures.
438 3-1 Irregular verbs Express situations correctly using the word
3-2 Using nicht structure nicht’
3rdQ 4. Nouns and articles Understanding definite articles (der, die, das),
5E 4-1 Definite articles indefinite articles (ein, eine), negative articles
= 4-2 Indefinite articles (kein, keine) and nouns as well as articles and
4-3 Negative article plural nouns
5. Numbers, possessive articles Being able to use numbers in daily situations.
%R 6l 5-1 1-100 Auxiliary verbs koennen, wollen, werden
g = 5-2 Auxiliary verbs 1 combined with regular verbs. Usage of possessive
5-3 Possessives and nouns articles and nouns.
s .y Auxiliary verbs muessen, sollen, duerfen,
78 g:fuxui{%;gl\)’sefbnsdzprepOS|t|0ns moechten hcorll('lbined witfh regular verbs.
_ e Learning the keypoints for using preposotions in
6-2 Prepositions and noun cases sentences
8:E Midterm exam
7. Time, variation of verbs Reading and telling time in daily life.
9iE 7-1 24 hours telling time Recognizing regular, irregular, aixiliary and
7-2 Different verb groups separable verbs
8. Present perfect tense, indirect questions
4thQ 108 8-1 to be + ge-(verb) Talking about past events and asking indirect
8-2 Combine 2 senteces to and indirect question using wann, weil, dass
question
9. Adjective and superlative . . .
1138 9-1" Change of adjective depending on article gggggrg%vti?hdgfﬁg'rzettahlfgsbgﬂtdhﬁeome
9-2 Superlative to compare P 4




10.Passive expressions and way of talking Makin -
A i X g non-subjective statements.
1218 18_% ggelelftstatement Recognizing the way of talking in different areas
11.Imperative and past tense Using the imperative to be able to give advice or
138 11-1 Imperative as in ‘Be careful’ a wa_rnln%. '
_ i Talking about events that happened at a certain
11-2 Past events at a certain time time in the past.
1438 12.Review and connect Being able to put all pieces together and listen,
12-1 Use all components learned read and write German.
158 13.Review Being able to put all pieces together and listen,
= : read and write German.
1638 Endterm exam
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The goals for the English conversation classes will be to encourage as much discussion and presentation in English as possible. We
will use the textbook to provide topics and useful expressions for discussion and presentation. Each student will have a 5-6 minutes
presentation in the end of the term.
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This course provides students with skills and knowledge to give effective and powerful presentations in
e English. Students will learn the strategies to build speech about themselves, their friends, favorite places,
possessions, and memorable experiences. Students will also learn non-verbal communication skills as well as

speech skills.

I would like to encourage students to organize and express their ideas all in English, in order to prepare for
providing each presentation.

The classes will always begin with some warming-up English quizzes or small activities. Then we will learn
some useful expressions, rules, and tips of English presentation on each topic. Also, students will do some
short presentations in front of smaller groups for practice.

For self-study;

Students should get as much practice listening to English as possible. I recommend watching movies and TV,
and listening to music in English. Singing songs in English is a great way to improve speaking skills.

To prepare for classes;

EERDESDTT - 737E

ERUR Do the above, and be ready to try out new things. Always bring your textbook to class.
To review;
Look over the unit covered in the textbook or any extra worksheets given in class. Be sure you understand
any new vocabulary words. Practice the conversations and presentation by yourself or with a friend.
et
B BERNE BT EDEEER
e Introduction . . .
138 Unit 1, A good friend Students can introduce themselves in English.
. ; ; Students can brainstorm, organize their idea and
218 Unit 1, A good friend make "topic sentence.”
E ; ; Students understand how "opener" and "closer"
38 Unit 1, A good friend parts effectively work in presentation.
438 Unit 1, A good friend Students can introduce their friends in English.
] ; : Students can use effective gestures/ bod
7%HA 3rdQ 518 Unit 2, A favorite place language. 9 / body
Students understand how Preview" "concluding
61 Unit 2, A favorite place signal" and "review"parts effectively work in
presentation.
78 Unit 2, A favorite place Egécligﬂts can introduce their favorite place in
. Students can use vocabulary words in the
8& BEEERAER textbook and explain the functions of each part of
presentation.




[ . . : Students can conduct a survey /interview in
98 Unit 3, A prized possession English about their possessions.
10:E Unit 3, A prized possession Srté'\ﬂgcvts can make effective "preview" and
1138 Unit 3, A prized possession Students can use "show-and-tell expressions."
128 Unit 4, A memorable experience fsggl?ﬁgsts can describe their experiences and
4thQ ) H n 1n
138 Unit 4, A memorable experience §E|Lég2|:t"s can make effective "opener” and
1438 Unit 4, A memorable experience %t%drgggéat?ogse stress to emphasize intensifiers
E ! - Students can give effective, well-organized and
158 Students' Presentation powerful presentation in English.
1638
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1) Understand basic matters concerning society, history, culture, languages etc. of countries around the world through materials

and discussion,

2) Understand the culture and society of each region of the world, the nature and history which is the background of it.
3) Understand basic issues concerning matters such as cultures, languages, arts, sports, etc. of each country, viewed from an

international perspective, and various problems in contacting other countries and crossing borders.
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We will discuss the basic idea of international relations, using selected countries from different continents and
L= their society. We will talk about cultures, history, economy, languages, and so on. In the end we will discuss

the changes over the past generations.

We will discuss the basic idea of international relations, using selected countries from different continents and
their society. We will talk about cultures, history, economy, languages, and so on. In the end we will discuss
the changes over the past generations.
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Students are encouraged to compare their country, culture, customs and way of living, Hopefully they will be
curious about other countries and eager to know more about places they have never visited before. From day

SFEN A ) ! J . A
AR to day it is desirable to be interested in various events in the world, such as newspapers, news, books,
magazines.
T
B BEANT BZ EDELEBE
Understand how to proceed lessons and attention
138 1. introduction on course. Select countries everyone is interested
to know more about.
28 |2 Different views of the world How other natians see your country.
38 2. Different views of the world Hngv 3(t)fllje£er:aa(t)|tt:)hnesrS&%euxgrlféscountry
1stQ - . ' . How identity and ways of thinking is shaped by
438 3. Culture, identity and perception each countries culture.
i 538 3. Culture, identity and perception Qé)cvﬁ EgﬁL%él%%ﬁg of thinking is shaped by
61 4. Stereotypes What makes a person or a country typical?
78 4. Stereotypes What makes a person or a country typical?
8iE Midterm Test
- _— . . How differences in words, gestures and body
9E 5. Communication with and without words language can change communication.
e - . : How differences in words, gestures and body
2ndQ 108 5. Communication with and without words language can change communication.
e - - How does co-existence of various cultures in one
1138 6. Diversity place affect daily life?




E : : How does co-existence of various cultures in one
12;8 6. Diversity place affect daily life?
N 3 Spoken and unspoken values being taught by
138 7. Values defined by culture generations and their changes over the years.
' : Spoken and unspoken values being taught by
1438 7. Values defined by culture generations and their changes over the years.
E Understanding differences in daily life and
158 8. Culture shock accepting customs.
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1. Based on grammar understanding and interacting in simple conversations.
2. Being able to read and understand simple text and short stories.
3. Being able to write short statements and text listening to a dictation.

IW—Twvo

IERRNRELELANLOEZR EENREELANLOEZR FELANILDBEER
SHEE 1 Understanding and using Understanding and using Understanding and using
haie grammar very properly. grammar properly. grammar not properly.
BilEIS Understanding simple Understanding very simple Not understanding very simple
i conversation and narration. conversation and narration. conversation and narration.
HIEE3 Understanding the contents of a [Understanding the contents of a |Not understanding the contents
i text very properly. text properly. of a text properly.
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e Aim to give an understanding of basic German by developing the ability to read, write, listen and speak.

Basic grammar will be taught and reviewed in class. Small assignments in form of homework and tests will be
given to check on understanding. Dictations will be done to improve reading, writing and listening.
Spoken German will be practiced using small conversations at the beginning of each lesson and in role plays.

BEDEDT - L

Students should participate observantly, take notes and ask questions. Reading aloud is an important part in
class and the aim is to give every student a chance to read. Listening will be practiced by using the textbook

FER included CD. Students will be advised to take advantage of the CD and material from the internet to listen to
German.
From time to time a small test and dictation will be done to check on understanding.
1REEE T
i# BEANE B EDREER
- Introduction .
18 Alphabet, pronounciation Alphabet recognition
28 %llHeS”eolf/-iStrreOeJan%iSon Being able to greet and address someone
1-2 Sie / du correctly
Personal pronouns, verbs, word order Asking and answering simple question.
38 2-1 Personal info, yes/no questions Wh - questions and recognizing sentence
2-2 Recognizing key sentences structure
3. Denial with "nicht’ Being able to create complex sentence structures.
43E 3-1 Irregular verbs Express situations correctly using the word
3-2 Using nicht structure nicht’
3rdQ 4. Nouns and articles Understanding definite articles (der, die, das),
58 4-1 Definite articles indefinite articles (ein, eine), negative articles
4-2 Indefinite articles (kein, keine) and nouns as well as articles and
4-3 Negative article plural nouns
5. Numbers, possessive articles Being able to use numbers in daily situations.
1ER 68 5-1 1-100 Auxiliary verbs koennen, wollen, werden
g 5-2 Auxiliary verbs 1 combined with regular verbs. Usage of possessive
5-3 Possessives and houns articles and nouns.
- e Auxiliary verbs muessen, sollen, duerfen,
78 glfuxui{%gsreszgdzpreposmons moechten r<]:or|1(1bined witfh regular verbs.
_ . Learning the keypoints for using preposotions in
6-2 Prepositions and noun cases sentences
8iE Midterm exam
7. Time, variation of verbs Reading and telling time in daily life.
98 7-1 24 hours telling time Recognizing regular, irregular, aixiliary and
7-2 Different verb groups separable verbs
8. Present perfect tense, indirect questions
4thQ 108 8-1 to be + ge-(verb) Talking about past events and asking indirect
= 8-2 Combine 2 senteces to and indirect question using wann, weil, dass
question
9. Adjective and superlative : : :
118 9-1 Change of adjective depending on article gg'r';gaartgivti?hdgtsﬁg:,ts)ettgwgsbggtd“ﬁggple
9-2 Superlative to compare P ' :




10.Passive expressions and way of talking Makin -
A i X g non-subjective statements.
1218 18_% ggelelftstatement Recognizing the way of talking in different areas
11.Imperative and past tense Using the imperative to be able to give advice or
138 11-1 Imperative as in ‘Be careful’ a wa_rnln%. '
_ i Talking about events that happened at a certain
11-2 Past events at a certain time time in the past.
1438 12.Review and connect Being able to put all pieces together and listen,
12-1 Use all components learned read and write German.
158 13.Review Being able to put all pieces together and listen,
= : read and write German.
1638 Endterm exam
MR &
. = . s@EEg _ . R _
e 128 L 2R mEm e H—hTAUA |2t At
N =Yaui =) 80 20 0 0 0 0 100
= {ndiE 80 20 0 0 0 0 100
FFEYEE 0 0 0 0 0 0 0
D EFHERTEVEE 0 0 0 0 0 0 0




BT RSSEPER | B | menE [mEsams
RIEERIER
RBES S5-9130 RBX5 —A% / EIR
IRZERLRE FEES BT ODFERI & BEEATER FUEEEAT: 2
FERER} YIE T FH SIRFE 5
FAE%EA BiIEA JEBFRER AiIEfE:3
BRIE/ B4 Reading Radius BIZEMiOLEMEEEZ D (=184)
BUHE g BRE
EEE

1. B EIFHECHEELT, TORB(CDWCHAETHBAIZCENTES,

2. BmYERELT., MADEIHNRIZMICRE T 3FHREZEDEEEIC. TORNBICEAUTEDDEZZWEICRIET D ENTES,

3. BELAN)LDEBEDSCESIERES UL LT, SROSRERL RDEFORNIBHE(CEFEATED -

%%K%Fﬁ;“ggot TOEICR 17740055 E ORISR U (35542 2 fREVE(CIE U B F HEEMR L. BESHRREICL> TASDEN
=) & E C °

IW—TIwvo
ERNRELELNLOB®R EENRRELNILDOBER KEBELANLDOER

) BR 2 iR ARILODGESE -« ST - BR 2B ANIVDFER - 3TE - X TR 2R ~NILDEES - STE -

FHEIEE 1 BEZIBRLRNS, —iRR BSEIBE UGN S, BEANRR |BEEERUNS. BRI
YW %Eﬁ&(LE}T%H&“%O XW ’&Eﬁﬁ(w;u&’#ﬂﬂﬂéo YW ’&IETJE(A_(JM%*EXYLHL\

) PPHBFRENZIENDARE(C | —RINRRXZTENDAE(CH | —MRIVRRIZIERERD DAE(CH

FHEIEE2 FAT. TONSEARECTHA |AT. TORNESZHABTHAT |ATE, TORNSEHEARETHA
TE3. =3, TSN,

_ BXEMOZMBEBEL T, BIEH |[RBXEMOFMBEEL T, Rt |RXEMDOFGRZELTE, RE

FHEIEE3 DRI T DEMEERS | DRIFRM(CFHT SEMBOME | IhORIF iR 9 D5ERIEDEL
;D ENEED. ZHDZENHES. BB ENEERL,

FRIOFEEFIER & D%

JABEEE#1 FB- -HBIEBE (a é g MK RENSLHENCYEEE X DEEN ETDRE

JABEEE#1 %7 - HBIEEE (e) BLORF, i LIEREFIAL CHEOBERZFART DIeHDTH 1 >

JABEEE#1 %8 - -HFIEBRE (f) WBMN/QERA, DBEFEKXRD, SAFEOIZ1 -5 —> 328N

JABEER#1 ZFH - HEIEBRE (9) BEN, BEHCEE SN

FBREE 1 AR

FEEE I ERME

FBEE I BRI

FRER A (H5Em) MKRLSCEA - 15;%’&4:%7\_, EEL, Xk, %’iAfd\c‘:(;’DMTf"M?ﬁE?’&%(JDU%

ARORIRIEE A- i R 2 BB, EB¥, B, F b, EHERZESSUAXRIZ(CEITREANRBIACDVWTHATE S,

ARIDSRIEE C - iv BXZELU< 5L, CONSEHAE E TED
FREEE (‘ﬂi’buB’J““) ﬁm%&:bt@éﬁ,ﬁﬁﬁ EEEE’J ’Fli’f;uﬂ’](«:$%"céé BENZHICDITD

DAL £ i TS, BROEHERLT, MRS HS B g
ﬂﬁﬁ%%
= BEBORERMTIL CEBNY DRNAEE, EXOXEEICIEUANSERICHAINDLSICTS. FIC, R

FHl EHE DB D ORIIEOHELR E, RFEMOSHAMIEEEZ SE 2 MNFE UL,

B BIZw MIAX (B3 2R—2) SEBREEXercises (32 /R—>) h‘b#%ﬁkéﬂ?gh‘\ B8 [CARNX DAEHEED
DD - & é((%J ’&ﬁxuiﬁ%—?ﬁﬂiﬁgugb HENFEENAD) ZITRL . 0% CEBREDRERH (TR D, B 1w MET
BT S °

FEBUNELOTEYHERBOREREUACHD, TOR(CEFROFEEITLO
SEE 1) FUnitDFE (AXHE iﬂﬁ;c‘:Exermse) ’&M\@WTHD‘C&%(J DL, FERERR EPESHECINS.
e 2) EBEMARFNTA KD, BEE - SOl & OB O EERE & U C il D

3} BBl s ko, 158 OB DU o, & G ERCHS SO LTS,
1REEETE

B (‘_'_(DEU E*ﬁ

OXIBEZ BB LN SEXZIERICIEFTE S,
QB EDEmEITIETE D,

BT FX MEARDTENPAETZIBIETE 3,
@&UnitDExercisei¥(CEE T D ENTE D,
@KS‘(EF'CDBD; BIENE - B EE(CDIFEND

Unit1 TZELWL] EILEME

@B‘Zi%iﬁ"&:%@ URNSENZIEHE(CIBRTE 5.
QB EDERZEIEETED,

QFF A MEERDBNPHRBZIEET= 3,
@&UnitDExercisei¥f(CEE T D ENTE B,
@Kiq]@nn% nn/ﬁbY/ﬁ /Tﬁ}'l’&%(;')ﬁbﬂé

Unit1 TZELW] EILEHE

(DSZI%L’&?&IE URNDSENZIEHECIBETE D,
QEEC LDER IR TE D,

@FTF R CEHKRDTNPABRZIEETE D,
@FUnitDExerciseiSf(CRETDZENTED
@KYEPODDD% un/ﬁ‘\’bY/ﬁ *%YE%(LDLT‘Q“%

ATEA 1stQ Unit 2 TRSHIMBCHOBARNRARE

@B‘(*Eiﬁ’&”iiL;Mh‘b%;‘(’&IEﬁE(:iEﬁE‘C%ZaO
QEEC EDEmAEIEET

®@7FX @ﬁid)mﬂbWQ%‘:}E}E‘Cééo

@& UnitDExercisei¥B(CEE T D ENTE D,
@KS‘(EF'CDBD; SBIENE - B EBE(CDIFEND

Unit 2 TORSHMEACHOBARNRATRE

@SZ{%L’&%IE bT&DVB%SZ’&IEEE(CIEﬁ?C%%o
QR LDELRZIEETE

®7TFX I\@%@umn'\blﬂ@;&ﬂgﬂit =D,
@&UnitDExercisei&f(CEE T D ENTE B,
@Kiq]@nn% nn/ﬁbY/ﬁ /Tﬁ}'l’&%(;')ﬁbﬂé

o

Unit 3 tBMBTACTEIOS Y b




Unit 3 tBMBTACTEIOS Y b

OXIBE= B URNSE X ZIEEICIBFTE S,
QB EDERZEIEETED,

QFF A MEERDBNPHRBZIBIET= 3,
@&UnitDExercisei&R(CEE T D ENTE B,
@ZKYEI:‘@BE% nn/ﬁbY/ﬁ /Tﬁ}'l’&%(;')ﬁbﬂé

Unit 4
<

HEMECR>TEZRO—-2DFAIC DL

@SZI%L’&?&IE URNDSENZIEHECIBETE D,
QEEC LDER IR TE D,

@FTF R CEHKRDTNPABRZIEETE D,
@FUnitDExercisefSf (CRETDZENTED
@KYEPODDD% un/ﬁ‘\’bY/ﬁ *%Y’J:%(;DU"D“%

L e it

2ndQ

Unit 5 REDLSTILRULZNERES

OXIBE= BB LN SEXZIERICIEFTE S,
QB EDEmEITIETE D,

BFFRX FEHRDFENPABTEICETE 3,
@&UnitDExercisesBlCEE T D ENTED
@KYEPCDHD; SEEAOCE - BYEB(CDIFENS

Unit 5

RED SIILELZEREPESF

(DB'Z{%L%E%IE URNSENZIEHECIBRTE B,
QR EDELRZIEIETE D,

BT F X MEARDTEN PR ZIBIETE Do

@& UnitExercisei&B(CRET D ENTED
@KYEPG);EE nn/ﬁbY/ﬁ /Tﬁ}'l’&%(;')ﬁbﬂé

Unit 6

ATI08E

hNGRE THE] 2

OXBS=EIEB LGN béS'U&IEEE(CiEﬁ@_C%Zae
Q& LDEAZIEET

OFF A FEHRDFNPRE ’&%E}E‘C%Zaa
@FUnitdDExercisei%f (CRE T D ENTED,
@KYEPODDD% un/ﬁ‘\’bY/ﬁ *%Y’J:%(;DU"D“%

Unit 6

ATIHI8E

NiRE T#$E] ?

@Y{Eﬁﬁ’&%‘@ URNSENZITHE(CIBRTE 3,
QEEC EDEmEITIETE D,

BT FX MERDTENPAETZIBIETE 3,
@&UnitDExercisei¥(CEE T D ENTE D,
@KS‘(EF'CDBD; BIENE - B EE(CDIFEND

Unit 7

S EHOEEZ T v b MR]

@Y%ﬁﬁ"&%@ U S & & EHE(CIBfETE 3,
QB EDERZEIEETED,

QFF A MEERDBNPHRBZIBIET= 3,
@&UnitDExercisei&Rl(CEE T D ENTE B,
@ZKYEI:‘@BE% nn/ﬁbY/ﬁ /Tﬁ}'l’&%(;')ﬁbﬂé

Unit 7

S EHOEES T Y b MR]

@SZI%L’&?&IE URNDSENZIEHECIBETE D,
QEEC LDER IR TE D,

@FTF R CEHRDTNPABZIEETE D,
@FUnitDExerciseiSf (CRE T D ENTED
@KYEPODDD% un/ﬁ‘\’bY/ﬁ *%Y’J:%(;DU"D“%

Unit 8 BARDAKEBECEMUIZAS S ALK

ERIC DT

@B‘(*Eiﬁ’&”iiL;Mh‘b%;‘(’&IEﬁE(:iEﬁE‘C%ZaO
QEEC EDEmAEIEET

®@7FX @%ODMLH\'DW§’&}E}E‘C%5°
@&UnitDExercisei¥B(CEE T D ENTE D,
OARNHDIEE - BEYSCE - X EE(CDITBNS

o

HIEAEHATAR

SRS

—~-F3
RE

INFR b - LR
IR

HHE

5
ol

IR—BRTAUA | ZDAh &ast

HEHmEIS

PAN

60

40

100

EREREE

60

40

100

HFIEYEE

0

SYEFHEIRTATRE

0

o |O (o |o

o |0 (O |o

o |O (o |o
o |0 (O |o




MR TRESSEPER | B | menE |BAEI1=2—5—>3>
RIEERIER
RBES S5-9140 RBX5 —A% / EIR
IRZERLRE FEES BT ODFERI & BEEATER FUEEEAT: 2
FERER} YIE T FH SIRFE 5
FAE%EA BiIEA JEBFRER AiIEfE:3
BRIE/ B B(ICHEREEBAWY, BETUS MNEHEFERT B,
BUHE AN
EaE

1. ZE—FPTLUSF—S3>%BL, BOMEIENTER LMD SABFICIEX BT ENTES,
2. EUEECEMC OV COMEICHE S CHREEEL. BR. FRACEMET C (RRI D ENTES,

3. BAPMADRERES CREARER DT,

4. HEERICOWLT, TOEARK/L

ROERICENT CENTEDS,
MRS SR EIBR L. HBE (G ULEVWANTE S,

5. EABRE 2 BREDER (BRI - Rasrad) HIERL. BRI EC N TS5,
JL—T w2
IR EEL NLDER EENREREL NLOBE FEELNLOEER

. e o |MEFCIEL. BUAEREE [ERULNBCONT, BEET |BRCENBESRLD. FHMEC
AE—FEBL, BANMEALY) |\ MaFCmkcoit. B |[REE00. BANEIRNCE | ZBHSD., THEDRNC &%
CEEBFIMEADIENTED aur% A2 515, ERTCNTE B, Z0RD U TBha SN,
BRI CHAVEEEL, BE |ERRERSBEDOT T, T ; \ o -

E> CHfE BRREDEHLMEOTT, X | METRTHEFERLFESN

 EERCAET CCRIRTS | ERELBAL —FAMHTC N
:&b\—cg§ bﬂ§° }’&%ﬁbitbﬂéa 73\(/\0
BRI APRLEL CRENE PAPRAGRSLLL S D | EsvmAoREeral, KE [ENLRAOREERAL, K
B0 RORRCENTEN | SN, REDFRICENTE | Do enT cEncas, |DRECENTCEM IR,
FRIOFEBEZIER t@l@?ﬂgﬁ
JABEEE®1 %3 % HEEE?QEQ@ﬂ%,ﬁmaivhmﬁﬂﬁbt&A@EY%mﬂi5r®@Tﬁ4>ﬁ
JABEERE] 23 . HEFIEEE () HENRn, [JRRES, NEED =170k
JABEEE®] %8 . NEHIEEIE (g) HEM, MEKCEE CE36H
S L BN
SEEE T TRk
SEEE T ek
FIREE A (GUE) MWIRBATER - BEEER, B, X, HERECDVTEVATES OIS

$ﬂ®§@HEA—|$n,%ﬁ,£%,=% BES, X, SE0CHANESLOARNEICETZEANLBERIC DOV THATE S,
SREEC (1=S1-4—>3>) AASCoR, Fk, Hhd8ILEYT—S RN cEBNAE C 1S1 -~ —S 3 % & B/ hDE
%b@%ﬁaﬂ%%ujwé

ABIDSRIER C - i DEZ=FEHTILEF—2 3>
%MEFE(%&W““)ﬁmﬁtbtoéﬁ%ﬁé EES] %ﬁmc?gtéﬁbb%ﬁmjw5
FRIDOARIEE E — i TFAS, Rh0ESEELT, MENICFETZcLh T2

%ﬁﬁﬁ/ﬁ~

BAZBETEINOMRNICEKIRT DENZEUL. EAEGINZEEHDILLEIC. BRENEMELEEBEZES,

iz ATEBT 5 b c ko CHA R A R U BB E B C D,

BRIAECY & U C(d, 4RSS E3REIE. TLET—3 3> NEEDHDODREEITDS, BANCET—<ITAD
ERAE=FVOI LT3 >RRICDOVNT, [EE E%ﬁﬁﬁu -S> OFKR ORAE] tb\DjD‘EZ%—:’fm
OL?L_C(L.J:?T [REH] ZH(CDITD, F. 1H%FEﬁ(;"35(u a_DcJ:U B (CEATIBMCDONT., BAREBIRTEDR
BREZEE(CHEERTD.

REDEDTT - 37K

b=

RAE=FICDVWTIE, HIBRICTRDDEREBATERDS E, Fo, BEOSEEHCHVTE, BRABAENS

AR BT BELES LS T BT ENEE L, EEREEDERIC DN D, BEIERT 5.
IREESTH
B8 BN BT CoBEEE
18 1. HAYZRRAE—FDES BREOEDS. BIELOIBREEERT S,
- 2. AE—FAZ2=5—-23>1 (1) 7—IAE— |[LVAE—FLCAARBER =BZFORSTDNT
“ FiHlR BRI ZENTES,
35@ (2) 7___715_9:55;§ Xéé?%?%g%ggf rI;&J @Eglli%IEﬁgL/
. _ , N ' ;
ERR R
1stQ 5
6iE (2) BEEDEANRIEE SHhs BT, BRI LB AN TS,
78 4. BRTLE>FT—23> (1) 7—~NILEFT— |TLE2F7—23>PRE—FZEBLT. BOMEX
25> %R FOCE®. ULohDEBFICEX B ENTES,
BIEA e — NN TLELF—2 3> PRE—FEELT. BONMER
88 (2) T-NXILEZT -3 >R EWCEE. LoD EFECIER DT EN TED,
o — o~ s F—?jbﬁ>F—95>EDMTWﬁE¥Mb\m
9 3) T-XILEZFT—>3>RA DRELFOREETSCENTES
10@ 5 EE% ( 1 ) (rﬁﬁﬁ’j IE%; E E @) gzkng l//\) LZ%&%EF@'EE%IEE(Jﬁ%@'%;tb‘_C
2 1138 5. E& (2) (BA4G - NEEEESh) ?E:I;Ku ELANL2ARIZEDBEZIERICERTDIENT
n
R _ |EsoEECOVT. B RBOIISEBSHICL
128 i 2 ST ¥IY L (D) T oXAR S 1SS TRIERRS 0D [HREAE—F | 5T
i BSDERICDWVT, B/ RMDIFZHSHICL
138 (2) F—RAE—FERK S CRIERRZENS [ERMAE—F| N T




F—YRAE—FICDW\WTHEICEHEL. RODRE—F

148 |(3) T-YRE-FRHE DREETS ZENCTE D,
1 5@ 7 . éé% ( 3 ) (||gﬁﬁfuj . E??ﬂgg%%ﬁ@) g%%& I//\‘) bz%&%%gmggijéﬂzﬁ&(:{iﬁﬁ 3-5 : th“f
168
T
R =i IR TR LRk a3
WEIHMmEIS 40 30 20 10 100
EHIEMEED 40 30 20 10 100
EP9REE 0 0 0 0 0
S BHEMTHIRE 0 0 0 0 0




MR TRESSEPER | B

BIEEREHR

HE&ES 55-9220 BERS —# / R

BRI % BUIOOMRI BT | FAEt: 2

B WHETFH MR 5

PR 8 AR #88:3

/it EHETU> b

TR IR 4045

BEEE

BFBCONTHBEINSZ ENTES.

W=DV o
BENREIEL ALOBE BENRELEL OB EEL NLOEE

L. feromsonsrsmcs |FIR BIEOREL BUE | seommnmncss, {E3 DS DBBEN G TS

. (LWCHtTES. -

3 IEFORLOBENFIT AR o Lot e oBEN AT, MERFORLDBEN R T3
cstACE . :

SRIOHEEEER & ORIE

£1 3 ﬂ%ﬂé@ﬁé§MWWE§ﬁB%EWE%$E%Z5 BENEZDHRE
1 #’é” - BETEBR (b) BMHHESPERCKEIHZEPYR, BILURMENLSCHUTED TVWSEECKHTY SHEMF
1 $8 . HAEHEEE (o) BLDRE, RilibiVEREHAL CHEOBRZRART BHDFTFA ~EEN

53
SEE A ( %) 1@12#3@51@% 1215’&%‘7\_, B, b, #HeRECOWTHEVERZS(CDFS

ARIDERIEE A— | D, &BF, =2, TP, B, Xit, =B HANESLOARFE CHT 2EANREECOVTHBTE S,
FREE B (ﬁficﬁm éfzm%c R s (T e

z&ﬂ@amﬁa B — il RIMNEAPHAICSZ ZHERRHEL, REDHENEIERBTES

SIEE E (RENTE) s s U COEERES, BTN, MiElcFE 38N EEICOI3

FRIDOARIEE E — i TFAS, RhoESEELT, MENICFEITZcLh T2

Cl{sey
ﬁ

BELHEE
Iz REEBC OV THIEERANB Z N TEB.
L%, IR - Bl & U SIBENFORENFRCONT, BELCAEL TERERDHS. STICILERLN
B D - ok IH@2%2%@#&;3(;%70%%&?5 FHIC LD CHEDIET - 118 - MFDIEH (O TEEROBER 1T
HMCOVWTEBEYEREEIOCE. BETE, BEXOTUS NEBRERGAULHROER CTL), TORS
k%ﬁbté?ﬂblﬁlx’&ﬁ&)?a
o {2 VIR AF AL EREOINER > TOBT EAFHRE TS, BB, aRFEUS vHSERETOEESL - 5
g FHEOHEEFATNDCENEEULN.
REEETE
B e B EDREEE
LB HAEP>R
28 TS MTERDOBE OIS C DOV TR USRBA TS 3.
38 Tty EOREBIC DOV TERBUSATES.
48 BT RIL RS OEFHRICOVWTIEBRURETES.
3rdQ 58 EEiES A>T L—TIDERICDVWTHIATES.
618 EFOMEE SHI A — ROEEBROEE(CDWTIER U TES
738 ERICHITBIRE - TR (1) Té%t?%%’%‘é%#—oi%%@}ﬁ%@é:(JDL\‘C
1858 88 PRIER
SiE] FEADEEE EREUS v OERMEESN I BEXRHT 3.
10:8 B UL 1 UL & BERYIE R DERS N ZOERORILBIEEFIETE3.
118 7 INNRODIEEN DI N ZOERORILBIEEFIETE3.
128 S1-NOEE) ST PINAOEE) Newton 2 (L3 I BHEFIEHNS.
4thQ 1358 18t FE IR S F NEOREICDVNTHS.
1458 %81%?&373\5 1OMHEFRDYIEF IR 1SHHRDIBRN | g riimimza nE B AT T3,
158 P, HEhE, BHSIEH EFRBIONBEEERITBZENTES.
16:8 EHRER
SHmEIS
HER Rk HEE S e R—hIAUA |ZofE ai
HaHhzES |60 0 0 0 0 40 100
EREEED 60 0 0 0 0 40 100
BHPIMIAE 0 0 0 0 0 0 0
SEHEWINEESD |0 0 0 0 0 0 0




| mene [mEpes

MR TRESSEPER | B

RIS R
NEES 55-9230 BEXS —#% / ER

RERRE B BT ODIERI S BEIAIER  [MEEENL: 2

BEERFERL MEBTFHR SIRFE 5

BHEREA HiIEA JEBFRIER BIHE:2

BRIE/BM EiRfiRME (5 BXRRT | KBARKE., SRfikiE [F ICARE | XAARE. BESU>
[EEE ] =8 PR EE £

siEEE

1. FER - J—UTHEA - AR - BREH - XU NLUERCEIT BICAMREZR N TED,
2. H% - BH% - BHKFCHTIICHBEZHR LN TES.

IW=TUvo

HBNRERELANLDOBR BENZEELANILDOBER REELANLDER

BEE - J—UTHRI - BOTE | . 5 g - wioysiest | PR J—UTHHR - BOSAIER |HeE - o — UIAEIN - o o1est
%E?:l%;& ~J F)l/ﬁf*ﬁ'(uﬁa . %Eigagi R /\; I\)bgg*ﬁ(«:éé ° ?E?%F*ﬁ;% * %0 t)bﬁiﬁﬁ'(:\ﬁgg— * %E;EE@%SE * %0 t)bﬁf*ﬁ'(%ﬁgg—
DICHAEEZREL CENTEDS BISHEERL ZERTES, gogﬁﬁﬁqrdFﬂﬂLEﬁ¢< CENTE gﬁfmﬂqrzﬂfﬂﬂb%ﬁ*< CENTE

° \4%"‘

D B BHSPCNT |n% - M0%  BHETCHTS D T BT | R ST LMD

QNN

BloRZEBREZIEE DRk

i

EEE®1 FB - HBIEERE (o) BERVBEANZ(CRIDMHETNSZOHATE S8

EERE%E]1 28 .HE |J¥§¢T (g) BXH, M (CFBTEDEEN

?ﬂ@’““"-%lﬁ HERE 1 59*3F4—7— Iﬁ§ET§Z1TIZSJ:U47ﬂ§I—T—EﬁfE EEEF D - I, BEFI - DHLFET - T, ¥
, EEZET - 1, ﬁ?ﬂf%—?—, WCFRNY, EEY, HRME, METYRRLEZELUT, I—?—G)Eﬁ‘miﬂnﬁk&mﬁﬁb%ELDH

284 T =i

% DRIREE D — | Y07 1CRIY SEBEMIIR BEMRLIENTEDS

ARIOSRIEE D — i BARIF(CRAT IEMNAMBEERS CENTEDS

FREZ E MENZEE) RiEsL CORREZES, XN, ‘FI&’MEI’J(C$E‘C%5 BENEB(CDITS
ARID ﬁEE E— i T, RiinEBEBLT, MENCEEIZCENTES

PHNETF o
PN > >
Hme

Bh5E
I (SEFHRLEEZRRELTLD, BIRBAFREROAF R AFHERD LN LDIREE(CHEFIN DB (CEDED
e ISABFEEORYDFEC(E. 4 FROBNE [# ERFKET] (KEBANSB) 220 s. BRCEUTER
% 1fihEY, BRI EZHET D,

[TSREE ] FmﬁH%iEJ (CEELT. X(CEBZEBELU (BEREZFEDD, BEFELMRR SEZOR TEDHD.
REDEDS - ik ICFREERRE | MR, J— TN, MoAER. EFREN. XU NLUER
JCFRYDIERSE | HF EU‘J—T— BHRT

R RETHREINDIESFELFEEZ(COVTE. BFEE(CKDEDEDC &,

PR EEE T
B BERNE B EDEEBEE
1E 1 HER(CRI I SEMNQMEZHIIENTES,
28 R 2 MR (CBI DABBEERSIENTED,
38 T TR —UTIHTCETIERNRMEZR LN TE

g | |moe BARERICET S ERNIHEER < ZENTED

518 wWoHEER 2 WHHER(CHATINHAMEZRI LN TED,
618 ERER %E?EB@;&&B@@'%% E’JHF‘? E’&ﬁ¥< Zé:b“‘C‘%§o
88 ERREER FCFHySZ—?—ﬁE?(LES?ZDLESZE’&ﬁEEE?5Q
A B, CIROBBERDS T LN TS

1A ——
1138 mu%@jﬂ? %%"%:EC%(\% I\g:‘l'%_cg IEIE:LE}JLF;@?ZDFEJ A%
1238 M i@g?@/ﬁﬂﬂ%@ﬁ# L. BRI 2MEERZENT

2ndQ — TS hOE— (B MEEmE CENTED.
138 |[BREZ HOADER, 7RI OEAEE> CHRE. i
il ZRHBCENTES.

R P 289 SBUS BT AN BRI M
P - SETEATAEDLS CIEHENZONEBRT B
1618 TEHAEHER

S E &

ERREER TEHREER R - EE ai
HwEFHEEIS 30 30 40 100
EiEavae 15 15 20 50




HFIEYEE

15

15

20

50

S EFHERTETRES




ST E£EZEPIER | B | meniE [tsasms
RIS R
NEES S55-9240 BEXS —#% / ER
RERRE B BT ODIERI S BEIAIER  [MEEENL: 2
BEERFERL MEBTFHR SIRFE 5
BHEREA % JEBFRIER %HA:3
BRIE/BM [T —XF— (i) H¥ERR] | REEE MIRRFMGARETV >
[EEE ] FHA X5
siEEE

1 7’([‘53&(5}‘ HIRSAIDIFIEE IR, IR ORI (CRI T SRBEEBE LN TED.

- EFDEE CEROFITEIEARL. ﬁ/z
3 ﬂﬁﬂ"@iﬁl 5 7 MOBRARAR DG S & BiEAH 1T

H?Za;th‘_céfao

4. =PI SOCHIERRIZ (CRE 9 DRI = A7 < ZENTES.

[ERBNDOHE(CDVWTCHAT DI LN TED,

IL—T w2

RN REEL NLOEE

BRENZEELNILDER

FELANLDOER

1. KBRHRGT, MG DYF it Z I8
fEL, HBBK FORMYZICREY B
BEMENTED,

{l%%ﬂ:@?&llii [CRE9 DRIEN R

1@32;0)??&1&&(:55?5%2&9’\]7@
RIENERIT D,

HEk _EDFUNT (CRH I DEARIR
StEATERL,

2. K& - BEDIE S ERORBE
EERL, 2 BERRRADE
ECOWTHBT BN TES

AR - BEDOHE S EROSER
BEL. BARRRERADZE
cjmtﬁmié_tntéé

AS - BEOUE SEEOEITE
BEL, (V< ODDRERFAD
FECONTHRAT S ENTE

o

AZ - BFEOEE S EEOFEE
L. SEARADZEICON
THPAT D ENTERN,

3. B A ERAIR DES) &
BIEM T THRATDENTED

HORZASHIES 7 HIEKARAR DI Eh & [
EfITRATDIENTED,

HOFACHES (R L T
EIBCEN TS,

[BEEAE

HZ I (CR L T,
ENTERU,

SEATD

4, WSO CHIERRIZCRE TS

#2272 S U CHERRN 2 (CRE 9 B/

MRS OCHIERRZ (CRI T D8

7R ST CHIERRYE (CRI T R

HEz#ELNTES, BEFEZENTES, ANREEZERECENTED,  |BEHEIZENTER,
FROFEEFIER & D%
JABEEE#®1 ¥83 - -HBEIEBRE () BFERUBARZE(CHAT IM#MEENSEICHTED8EH o
JABEEE#1 ?E - HEEEBE (e) ifi/z ORIZE, 12l KEHRZFIA LU CTHEDOBERZBRT DIHDTH A~ EEH
JABEER#1 ZFH - HEINEBR (g) BEN, MEMICFBETE=DHN
FEEE 1 AR
FBER I EiiE
ZEBE MERE
FRERZR D (TFEE) BRARE, [BiREiid KO TFOERA#MEICHNZE(CDITD
ARIDFARIEE D — i E%ﬂ%(gﬁﬁiégﬁmﬂﬁmﬁw_%ﬁ*< ZENTEDS
e g e ey
%jj_/f =
e HZFREY) - IRRICOVWTERNRFEEZFEL Eé’k(;ﬂ?a%éfu’pﬁimu%m&) HFH(CEF I DREN LREE

EBECDELEEIC, BEARNBEIZRIE - /fﬁﬂ’&fiﬁqtb BENLRBEREZEMYT

BEDEDT - L

BiE (FTERAEERZE60%.

BEEHBB(CLDEETY > hafEo it SEB TER T D,
FROFERR GRE -

TR BE) #40%DEIESTEHET B

SEES RRA(C(IERICER DG, BIREST > TIRET R,
RS
B BENE B EoEEE
- NN HERDORZ, AZS, ABROREE L TOMEK(C DL
158 HERD T D= THBTER.
o N RS ML, B MEREAR E K TEDNERE
28 HEERODIRE THBC L ERACES, '
38 TL— NER A JL— NBREAMEICOVTHBTES.
o o — z HATES,
3rdQq |4 TL—hoBEETL— I PZOR gb—t?%fkgﬁﬁgﬁ%gﬁfgao
68 HHEE - Ali(1) HEE NLDEREMEEHRBTES.
78 HEE - Ali(2) WEROHEN TES,
2 8 SRS ERRER - SIOBRREHETES.
ol AR RO AT DIER S EREEHRATE S,
1008 [HERoBuNE HER DN (C DV TEHBEN TE S,
158 | XEoAESR K EDMERICDVNTRETES,
128 - %ﬁﬁL@%m@ﬁﬁﬁb%mlbmwT\wiwm
W om amene ) M C DOV TR TR B,
148 |tERomE: %W@rE%LEtﬁﬁo
E s @i g ,E;,E:/\ N < T N RIS oL
1638
SPAfEIE
Heg B - TR as
WAIHMMEIS 60 40 0 0 0 0 100
EIREED 40 30 0 0 0 0 70
BHPIRIARE 20 10 0 0 0 0 30




[emgimeen [o

0

0

0

0

0

0




BT EESEPIFR | B | R W
BIEEREHR
BBEES S5-5005 BEXD 5P/ g
RERE BE BUOIERI S BN | FEEA: 1
B, WETFEH WRFF 5
Fz%EA AR TERFREIER 1
BRIE/ B AAKE wE (W ITFHER] 054
HUKE AH E®
HEEE
(1) Fxl%ma) tﬁl%mg%@% RZIBAEL,. RIATED,
(2) ¥ (M?H TEHFE. RAENTE) OEANRASTDOVWCHHZRT > TS, (BNFICDVWTIHMIORIBETER T D)
(3) BET{F %Emuxu’ratd)ﬁdb’)< D%Z1TS L THRERAFICOVWTHIEZIER I D,
=Ty
IHENREELANLOER EENRELELANILOEZR FELANILDEZ
HERZR1 'H%md) tﬁ%ﬂzg I%EWODE%&%&%WE?’@%ELA HARDTER EHNEROBRREIR |HIMOTER CHINERZIERTE
s N | =Ft T 5 ZIBREL . FRBATEDH RO,
/\
2hedi e bm‘t?ﬁuﬁkﬁgou%h\d Eheds AL
BIEEIES : M TE. MRS : Y i
SRS BT aR NS B eaNL, Rnaous (MR OICRABLERE | e O C Rk RE
nNcE3. RCE3. TSR0,

FRIOREHZRIER & DBR

EEE#1
EEE1 ¥BT

) DI EBESD
E-% B

éEﬂ:—T—I

Do

TEEE T R
FR
ARIDSMRIER D —

oy

I

iv #F

Vi IBH E - ii T,

BE D (THERE) #HF, BRNY,
—?Fﬁhé (HrE9FE) &m%t LCOEREZRS,

= 1 8F, 5BRNFE

s zE L/_C %L%}bﬁ’] ([CEBIDEN

2 - HBIEBRE (o) BERUVBERARMZE(CRY DA ETNSZNATE DHN
- BEIERR (d)(1) BMIF (IF @EES - ) CHITDBMIZE0REGH

HEEEER (o) BY GDH—?—é gt LBk FIA b‘C?iAGDE‘R%ﬁM&?%T &JCDT'U"(\ 2]
7, [BIINS SOVE TFEEE, s :
ﬁ?ﬂf%—?—, WCFBANY, TORSE, SR, %él—?—;@%ﬁmt’&_b‘c I?—G)Eﬁ’*iﬂuﬁktmﬁﬁb’&%k?b‘f

FEEEHERENRETDE

I, B ﬁ’f)ﬂ EFI - i

(BRI MD LU T FOERIM SICHNZFICDITD
BRARIZE, '|ﬁ§ﬁ?§1ha'3&UI?@EE@%D.&’&EF?%E?@I—FE’]Fﬂ Eﬁ#;}%(gﬁj\ﬁﬁf‘%%
%Ii’f;uﬂ’](u“‘“"céé_;bﬁ%%k’)

>
HREIEF (BPIOEBRIN) 60O DICEKT 2 IENBDSS5, SRE I IEFIREERS, TORMEER CEB3ENESCDOITS

ARIDSRIEE F - | 60D<DOBECEEI 2 IEIBHDSS5, BFET2HBOMRERS, BEANDREEER N TEd

%ﬁﬁﬁ/ﬁ~

mE

B LIFZHDTERCLEZERL, WIRTFORREMRTFOELRDHF MRHDFE, TEHF,
DLWTEIRTEDRNE LT D, Fio, MR, WMTIEE, HMERETDECDOVWCEHEZDMECDONTERT .

TRAESZFE) (1

BEDEDT - L
40%, E

HImRDES, WIMTFHEE, h¥E (MRNE. TEHF.
ZRNTURH ORI D, Ffe, BEAZEMIBZLET, K DIREFEDBDLSCTS.

EHRERER40%, L/R—h20%&ET 3.

TR %)

HNER CRETREICDVWT, BEASIEZSES)
u:Hﬂﬁi'JA(Et EPFEﬁuit%ﬁ

EER

1 SH%F‘i(DE?—E“H—*fFﬁ’iE?Zo EEUHDOEBZERLLEUCEFHE
. BERCIHBESZHES I L.

EBRREEHEY B,

2(CKD [REBZ] (CDWVWTOEFRFEDD

Lin—bELTRET DS L.

RSt

&

RERNE

BZ EDFHEBR

[y

FUSIC : T FDOEAIZ(COVTEEER T D.

Wt T FOEAIR(CDOVWTIEET D,

N

MRDFEL  HE, 55, OFTHICDOWTERHRTS.

EXFHEZERL, BDHHEENTEILSCTD.

w
]

*71#473—?—2 BSH, B, _Cb, EhER, &S
U j(gjb‘tﬁ*n%?%

BEARFRZEBREL, ISHABENTEDLS(CTS.

o
&

*;;E’%kﬁﬂ 1 BT DRESE & T DRFIEIC DUV TRERR

*é!%ﬁiﬂ*ﬂ@%ZK’ﬁEﬁﬁ L, MBEHRATEDLDCT

1stQ

g
6]

H%MUFZ 12 ¢ BRI S IEBRAARI DRI (CDUVTAEER

%ﬁgﬁz*ﬂ EIEBMBIDFFIC DV TERATE D K S(C

R
[

I%jj“* ADDODEL,

RODES), MADEE, Ik
BREC O\ TR T 3.

BEARFRZERL, SHEENTEDLDCTS.

>
(&

*éEmIVF%  TREDBRERTIRRICDWTHERY

I{’Fxf@ﬁ MEIBRL, ETEECDVWTHATED
£I5ICTD

o
&

AR

RN EHEEDEER

N
&

‘%@%bi 1 1 BKNZE EBKDFOERIC DV TER

K NZ EBKNFDERCDVTHATES.

,_.
<
&

MANF 2 TAAOEFOERICDOVNTHEHRYT D.

TEARDIEIDERICDOWVWTEHATERLS(CTS.

._.
E.
]

%mﬁﬁmﬁl:%m@§§&XD:Xchmt%

#&ngi EADNZXLOBBICDVWTHBATED L
SIc

,_.
N
(&

2ndQ

*;;E’%zg%x?r 2 :RUESY T FDERICDVLTHRER

RUESVY T MOEKRICDVWTHATE, ITHETET

EBLS(CTB.

H
«
&)

PAMERRERET 3 | IR EEEDEKRICDVWTHENRT D

R CEREDEKRICDOVWTHATE, BHETETES

£IICTB.

._.
D
&

%muﬂu-l- &Eﬂj‘bﬁﬁ% 1: 1&*&21:?1:1’@7‘55%, j(tl]rd: <
[COWTEERT D

H%MZE&“ETO)E‘E, AR ECDWTEBRUSRIATE

BLSICTB.

,_.
oy
]

HEAkERET tﬁﬂnﬁﬁ?ﬁ—‘ 2 EfiE L LfC(Df“@E']HEEﬁ
b\b*%*’_\‘kuﬂu-l- Eﬂj‘bﬁ"ﬁ%%ﬁ*u%?

"HELET, Eﬂnﬁﬁ%(LBLVCEHTI%@@D‘EE‘CZ&S%
CEEMATEDLDCIS




l16

Sl E &

chfstER TEHAHER LR—b RRE IR=bTAUA | Zofh =
wafHiizla |40 40 20 0 0 0 100
EREES 35 35 15 0 0 0 85
HPIHEE 0 0 0 0 0 0 0
SEENIIEES |5 5 5 0 0 0 15




| menE lBaTemm

MR TRESSEPER | B

BBEERIEER
REES S5-5015 BEXS 5P / Mg
BERRE e BEATOORERI S B [PEEAL 1
RS WMETFR MRFE 5
RAE%EA % IEERFRIER 1
BHERE [CEIRER TFER] LB /SEE HHEXE [853E:m] FItHR, BBEAE [R>E<KITIES
BRIE/ B¢ %C'%?Jlgﬁéﬁéﬁ?i, REEESE [tRE12h E|RMEIH | BR%tt, Nau Robert H, "Basic Electrical Engineering”, Krieger Pub
HLUKE = &8l
"'JEE’(%’%

. A= ACD/EEUA FILERY JDFERIEZNZAVWCERERS EEZIEREL, EANQERLOEETEN TS ~ .
2 TRET - BREERNERIDEOFEAZIBFRL, TNERAVE _I—.Egﬁlﬁxuu,@ﬁgn‘l'ﬁlf%f}iﬁ# U, gzﬁﬂ’]mﬁbﬁ@ﬁ%ﬁf%b\fgﬁo
3. KM, BEE, THEIEOBIERE - FHEER 3,

IW=TUvo

HBNRERELANLDOBR BENZEELANILDOBER REELANLDER

1. A—=LDFEEl, F)LeRy D | A—LDER, FILeRY IJDE | A—LDER, FILeRy JDiE | A—LDEE, FILERY JDiE
fBUt%n%‘:HﬂL\T B EEET EU&%“’&}%MT BRI EE EUt%n%ﬁﬁb\T EAMRERD EIJC%TL%FHL\T [EN RN
%%’&@M U, EXNRERERE |ZIEHFL, EANRERDESTE |(BIEEZERL, EANRER |ZERL, EANQERDKTE

HEn T3, HeEd. EEstEN TED. neEi.
2. XREBE %/}lb’&?giyﬂﬁﬂ'? RREX BERZERVERRIDIC |RABE BREERBFRIDC |RNEE - ERZERMEKRI D
BDLDMREIBRRL, TNZE EOMRZIBRL, TNEMWE | LOFREERL, TNZMAVE | COMRZEREL, TNZRVE

(A7 Egilﬁxmu@ﬂ n+§-/£7&IEﬁ¢ IE%ZEZ /}Ib@ﬂnu‘fﬁ/f’iiiﬁ*b Elﬁ’]ﬁﬁ&&xum@ﬂmfﬁi’& IE%Z/EZXUILEEDB'I’E/%’&}E@FL/
LU, EXANRREETENTE |, BEANRIREEREN TED (BFEL, BEANLRRERRETEN AR EESTEN TSR

Do 5 _CEFZDO l/\
== == == TR a == == IR a FF‘F’% H;E)J% rr%ﬁ@%xﬂ’]
Wi, B, TERO R, BN, TESOHER (RN B ZERORRN
AR e LS e Iy REAFE - e R Cx s, |DOIFRE: HREER CEL)

FRIORZEERIER & DBR

JABEEE#®1 %7 HEIEEE éc; BERUBARZ(CREY DM E TN SELATE DEN

%éggfiﬁ%tig HEEEE (d)(1) BPITE (1% (MAES - FEE) (LT 3HM L XONS SRS SHEMENEET 36
JABEEE®1 28 . HEIsE EE () L ONY, HSSUIBRENAL THEOBRERRT BIHOT I >H
METFHOFE ﬂé@%—l&%,@ﬁﬂflhﬁﬁm%&omél%gﬁ LS - 1, BEMEE T - 1, DL I, g
%$ VAT - I, DFEME, (CERNY, SRR, LAY, B TYERLETELT, I%@E&ﬂ&&mmb%gkbw
LHEE 1 RN

FRER D (I—?—Eﬁm) BF, Eﬁ’*ﬂ?—, [BERIN S KU T F ORI EICHANZE(C DT D

ARIDFRIER D - iv 8%, BANZE, BRSSO TFEOERAH#ZFPIDEF O T FHfERE ﬁ#&%(JE}ﬂ‘C%%

FIRERE E_(MiMFA) s & U COEERES, B, MENCEa T 3mAEE(ICO

7-&?40)5@15@ E —ii 518, BahoiEszalT, ‘fL‘mE’]L”‘“?%;CD‘T%%

FRERF (%Fﬂ@iﬁ%ﬁ’im) DO DICBHET BIFNBNSS, BRET DEPHAEEIS, TORIMERE TE3ENEZCDTS
ARDRIRIER F - | BEODLDOWEBICEARI DS TEDHDNS S, %Fﬂt@'%ﬁﬁ@%ﬂﬁk’&ﬁ’i ERNREZRCENTES

%ﬁﬁﬁ/ﬁ
i BRI, xlﬁlﬂﬁg%y&%ﬂﬁkéﬁiﬁ‘cé BR-BF - 1>E-4F>R - BANHETED., F/o, KEH - EBHOD
ENWEIRIE - SEIEREL, AT

BAIZOMH uomr,mL¢5 @ﬁ%ﬁhﬁ%%ﬂ&mﬁ%wg REIRRT BT & T ABDHBADEf
s - b |FHERNSE0OTHS, CORDHDE iﬁmwghﬂﬁﬁwgiﬁgt€ﬁﬁt?éoL&EH&%?%W SO

A | RBRUSARCRANCERE NG 5 (PRRI0%, THRRI0%, MBRUMELR— ~20%) . 60mLLE
TEHEET B, MEEHIN60RKBDBAREHRE T BN B,

BECIBSEETD. TUVRERLDII7 NI ERARIDC L. Tﬁ%lﬁE@Eﬁ’&LE&Z?%Kﬁ)(diﬂ-ﬁHﬁ—?—E

AR 3 (303—??30)%—7—@““H%FEJEM\EE:?ZD) BHICIEBNNETHD, HRECIDEFZEZDHMETDIOTHIIRE
REEETE
pIc BERNE B EDEEBE
A—=L0DERI, F)LeRy JOERIEZENZRAVZE
138 BEREEE (1) : A—LDZEE| FERES EE 2R, EANLERLEE JED“C%
28 BEREE (2) : EHDES [
38 BREEE (3) FeTAaw IDER [
48 BEREE (4)  BER [
3rdQ 538 BRI (5) : #R AL
o RMEBE -EREZERNETRI D EOFSZIBREL
638 EROREIRE (1) : IR EERFR TNZAVWZIESOER ROt BEAZIEREL, X
E’J RRZRESETEN TED,
1%H] 3 . SRR —
= 78 %%&@%(m | BRSO SRR, EERTO|
8:E IES%EERE (3) : BEREFOUE, 1> E—4F>X |EL
938 IESXEERE (4) A E—4F>X F.E
108 IESCEEIRE (5) : TREOIEOERIBCKDEIEE [
118 IESCEEIRE (6) : TREOFEOERIBCKDEIEE [
4thQ 12@ %b@%ﬂft%b%%& (1) : %%ﬁ% ggjﬁﬁ%, %;}]%, /Z{}:_tggo)iﬂ'ﬂzﬁii * ﬁﬁﬂl’&fﬁﬁgfg
13:8 BHOFEE LB HHEEE (2) : EEmE L
14:8 BHOFEE LB B (3) : EEmE [t




158 BHOFELBOMUE (4)  BESR [t
5

163
SRS
rhRERER ERRER FREE =t
HwEFHEEI& 40 40 20 100
EERHEED 30 30 10 70
EP989EE 10 10 10 30
T EFHERTRVEE 0 0 0 0




| mznE [e2r2n

MR TRESSEPER | B

BEERIER

BESES S5-5110 BEXD 5P / Mg

RERRE BE BEATODFERI SIS | SHEEML: 2

BEER MEBTER MRFFE 5

BHESHA % IBRFEIEL %HR:3

IR/ éth%‘—];?%%ﬂ% ZHER [MLFTY CGEIE3MR) — MR oEE - | SiaEEWarren McCabe,“Unit Operations of
emical Engineering (Mcgraw-Hill Chemical Engineering Series)”,Mcgraw-Hill,2004

HEHE sk 7%

HEBE

713‘%9;%” BEDISY 21 RBOEERS IUBEREMZRDDZENTSE, EHBBEOMBEINZIERL, FRIICKDIERERZRODZ L
2 DNzd— —DFENZAVTRAOBREERDD ZENE D, IRINEONBEIT ZIEHRL, SBEORASSN TS
BREMIRE S S S aER S, MR SR ROERERDD CENCE D, BIRS R H:'u@%ﬁllyﬁ’&iiﬂ:t LU, FhERSzgErTE

Za

4 BENREZAVTEDZSOREEROD LN TS, ABEREFERL, REFIREHMATED,
5 HCIRIEE R IRAR L, EZI&:‘% R Z ER O F, 8RS L OHEIREE 7 1268 b%ﬁzb&}“ﬁ%ﬂ%ﬁ’&nfﬁ(_d: DkdBDZENTES.
6 WRRDTIERE ttEE%a, WMFEEER TS, RBESLOHESTHEEROBCEN CES

7 hIEE, 3 BEOERDBEBEONEINL EIEETED,

IL—T w2
HBANLIELANLOER EENREELANILOEE FELAILOEE
e
- 2 SSh |RECONERSEER,, EE |RETONENSEERL, KE
FEBRERL R RRIE DY) BN =18 5 =
* EEFL/ }Ei(u_ct N IRAER# % SR &b SHETOBEARNRETENTE D, uquGDEZKEI’J?auTED\_C% E AN
CENTES,
/\/'J DEAZ AW TRHARDS
3 2 | HRIRUN T OB ZIBEE U I RRIR TP BN ZIBHE L
S B %@gﬁggﬁggégégg; _ EERHORANGHEN CE |, REAGTORANGHEN CE
2 3. 7R,
SRETHh TEB,
emrﬂﬁ&9474/%Wlt o
. IR & ITRR DR = kb Ly }Ela_.'jj‘COD% 5INT 7w IBAE L RHE TOMBEINZ ZIBFEL
FEBE3 Zm_c‘: NG I"Jumyﬁﬂﬁatljdg , HENEGTOEANRETENTE |, RENGTOEANRRESTENTSE

’1’% ll%{iﬁiiﬁ*b FhERH=EE |d. TR,

,Flﬁaﬁmr,ol DI o e b N
EUEEETE“' %L—R&) LC‘:_D\_C%LL n”i?&lﬁ’& /L%gﬂ@#%l&%ﬁﬂjj%;&b\ %%Iﬁ@#ﬁli%ﬁﬂj?%;tb‘

BRRL, BEFIERSRETES, ° 3

BZIGHERIBMR L, BZIENTIERRER
Az EES ZVENTE, ERPLOFHRZIE |8 %ﬁ%&liﬁzrb Bz PR bR Ezis&ﬁl%’f%%@%b Bz PR bR
FHEEE RERIBR RIS BN AT |ElBCES ZHETE,

BCLDRDHBENTES.

BRADLIERE, RN, K ‘ )
== EEs FEREEZEHTSE, RBXD IO |[MAMAOIFHEZEH T EN  |[IDRMEOREEZER T EN
FHEEE Fﬁﬁﬂﬁ%ﬁm§_tvt%5 TZ3, TER
REEE7 576[5% B, SBEOERDBRED |ERDBOFHEZEHN I L |BRDBOFIHEEEHT L&
* = MEBINZHIER TS, HTE3, PRTER,

FROREBFIER O %

g)é%{if%fﬂ%kti% - BHEIERE (d)(1) BEIIE (I (MSES - #tEE) (CHIIB3BEMIXFORNBERESSHEEENEETSDE
JABEEE#®1 ZT - BEIEBE (e) BLORZY, lidLUNERZFIFA b‘C?‘iAODE__‘k%ﬁ*J&?ZJ SHOTYA
MELFROLE - FERNEEE 2 EOD D CA/RISTINTOSES LABKIEY SO 7Y, REEE ((FTFI - 1, RIGTF
WA, WINLY, BRMFTICMR, MEMEFI— 2T (RS, BRUES, RTS8, £9ME¥ - X THERTE - 5>
L\Gé%[—?i[, ﬂEﬁ#ﬁ%qu—i%ﬁfd&ELb‘C BRETIEMEEZEES, EORIMEERE TE BN ES DT,
33 i) % 1|
FREZ D (I—?—EE:E) 8, BRARZE, [BREMS KU TZOERIFEICBELZS(CDITD
ARIDERIEE D - iv 2%, EANY, BRI KO L2 OS2 SrID 50 TFNEERRCISATE3
FREZE (‘Fli’mﬂ’]”““) s s U COBEERES, BEM, ‘ﬂi’f;uEI’JL—T— ‘Cé%ﬁbb’i%(c)c T3
ARIDSRIER E — i THAN, FESEBL T, MElcya 39D EN NTES
SREEF (%Fﬂ@iﬂ%a“i’im) EDDDICEERT BLFNBDSS5, B8 t?%@:lﬂ%ﬁﬂi%ﬁg TORMZEEREK TEDHNDZHICDITD
FRDSRER F - | 503 DOBECHRT 3 LEDTDSS, & T 30BOMRERES, EANGRELER Cin T

%ﬁ B H/f
(EFTH(E, EZEETETPELSEBENTITOEIEOHOERT, E(CESETRRICISHETIN TSI
= EBORME, %5, BERUEEGNBEECHS. LHL L= CNSOEZRETINET 3 (C (JA < TEOEANRZRN
BETHDN, CCTIHEETF DB ThIFE L FRHRD LCBAIEEC DOV TSNS ERET 3, ¥ T
¥ 1 OERA#EFIIRE T D,

R (CIIBEESE, E*ﬁﬁ@jjﬁﬁ’fﬁ’&ﬂﬂﬁg'%;& .

. . BEEAS(CAifenNd BSRACETEECLDRDBD T E. BEMAERYE, BRMERENTNBT
FEDEDT - 5L oL, BT D, E#ED‘LESZ?S*L"CL\HL\%AL(J Bt ZRODZ ENHD
:“E%IEE(Ji?%JL_ESZEiTLB@J@“%W@@.ﬁ\ﬁﬁa‘s&?)/ﬁ B CHRAN (CEREETN T 5. BISEEMRIRI0%,
SBR40%, JHEB20%EL, S18RIF60RTHD.

BFBERH (60NHOEFEENUE) LT, E.%g_)%ﬁﬁd)f&)@%?%@%ﬂ—*ﬁaﬂ e RDDTCHDEBRE

SR BLURRBROERBDHOI SR RS L EDE

e ﬁgmﬁg?({fﬂ%ﬁ@%@kﬂ bfﬁuﬁ%ﬁ’&?&ﬁﬁ?% ZENHDN, REIREPEEREENE U ARRISEEZOR
il EN

R 5EE T

i limgns Bz comzaE




‘ 58 (1) 2 RENOHE ARy R (ER 3
- z?;.g (2) _ HEBE TS v S 1 REBOELES KB
BEBETISYSI1ER KHBC ENTEB,
%88 (3) . ‘
- 2..3). - SEBEREOMEINS ZIBRL, VERIC L DIBHEE
38 ERAREONENS S SR s il S e
. HRIBR (1) AU — DRI AN C S BREE R R D = SN
3rdQ B A D —sERl, RIRESOMEIRE =3.
- PR (2) IRIRES DI = B, BOEARIN TE3
8 BEERE, RRNES .
68 B (1) SERREHIRE 51 S S EERTE B,
8 TR (2) LT85T B IR & RO E Reb B = EH
L <=3,
e o TR (3) RS B OMEINE #1388, FERSEETNT
B 7 % B =5,
%8 EETPRERER
of  |BE (1) BEFEZAL CRDERDREE RSB ENTE
B St o RERE 3.
158 |2 (2) WREELIERL, RETIREHPTE S,
128 |EE L GIRHAS AR, SRR R TE B,
Qe Ry B SRS TR SRR
ExwREE, REenE BlCEDRDSCENTE
I P ] WHADIERE, n:a%ma, HTEREENTE, B
KIIE, BRI, WEAEERSUICHR BB LSS D IR KD D = EH T B
om | EESHE S, 3BEOERS BB O EIN S = B T
= /H/ﬂ, /EB:F/}E%'E BL 5«:
1618
izl
e ai
BaTmEs 80 100
R 0 0
BHPFIRIEE 80 100
S EHEITIAE 0 0




BT EESEPIFR | B | e Mo
BEERIER
BEES S5-5140 BEXS BP9 /
AR =E BIOOTERI S BEMIE | BB 2
FsRFRl METFR MRFE 5
BHESHA AiEA IBRFEIEL BiHA:3

BRIE  NIREEE [ERNSOHDEEIN] KRILEIR / 2EF  REBMEE $E20R [HEEIROF5IE] 4

BRIZ/BM (%1?8&)’ Donald T. Sawer et al., “Chemistry Experiments for Instrumental Methods”, John Wiley & Sons
BUHE XS &
FEBZ

1. /BRI EDIELE - IE - FIRCDWTIBRUHATESD
2. B E,£(L$D1abﬂ7f_/ﬁﬂ;£%*¥h§’3§ ENTNICDOWTEN. - EEDZITDOCENTES
3. EDTEICLDBSNEART NPT —EJSLAREIRL, RAOBECYIECET 3BT —9%B83EnTeE3

W=D

RN RENEL L OBE BN RENEL N LOBE RELEL OB
T IR DT TORBANTAOES - (18 - | TRREHNTAOS - 1S -
TOWBHMEAOWA - 18 - | TORBONEEOES - f1E - 2 : IER o . ;4
ARV CERURITE 5. |ARlcoL CBRLsETE s | WE PEANRSCONTHRRT (A0S AIRSCONTHIAT

BDWA &LJ: NIESNTZAITERS
R(CED %n%nhomtm
E EiﬁﬁEﬁD;&ﬁtgé

BAMBAECKDESNITRIERS
R(CEDE, %ﬂ%ﬂ(;')b\fﬂi
- EERDETSCENTES

%ﬁﬂﬁﬁfkéz DIESNTITRIERS
BICED TNENUCDVWTE
ARHYIRTE] Ii EEOMZETDOZE
b\t%%

%ﬁﬁﬁ&h&@ﬁbﬂﬁﬂm#
R(CED TNENICDVWTE
NP EE EEDMETDIE
ﬁt%mm

~L :E’jjAf&ﬁHffTb, uit N :'E/jjA’EﬁMﬁL/, uit LA *j' :EQDA‘&ﬁMﬁb, nit I~) ’pb‘ :E0 ﬁ”*ﬁ 't

*40)%)_\’9% M (CRET DERT *4@1%)_‘\"3% M (CRET DT *4031%_\)9% [4(CB9 9 SEARRR *40)*§L’f947ﬂ |$(LE§§'§§$E']7&
—IEEBBDENTED —IEREBDIENTED —IREBDIENTED —HEEBDENTERW

FROEEBRER £ OB

OJ)é%'g)E%fﬁ%Et_}g - HEIEBR (d)(1) BMIZE (IF (MEEE - il CHIT3EMTZOASIRESSHERENMRET D6

il A

JABEEEH#1 “?—EE BEEBZE (d g (2) W DHO\DITFOEBER RN - FeilizBE L TEBRZSTE - FITL, T—FZIEECERTL
TEHICEREL, HhD REH SIS 9 DAe

JABEEE#1 27T . ¥Ei=AeE (e) A DRZ, Riid LUER=EFIFA L/_C?iA@g'k%_:@rﬁég'ér SHOTHA 8

MEBTERIOFE - HEEHEERZ 2 BDDL DLF*WF'-@LZDI—?—%Q?ODDB IBRBHAEE, S9T BEE EFITFI - RISIT#
WEROT, BRIRLY, ZEFFCMR, MEMEFT— 2T IS B, H»HI—}%%% EYMEE T — Z‘C(;hgjx? =D

L\%é%—?, ﬂf;@ﬁ:?—%%ﬁ@»&%f)_b_c BELTIEFMEEERS, TORITEER CE3NES(CDTS.

FREED (ITFER) #HF, BARNZE, BRSNS LU TZ0ERMNM SICEHZEEICDITD

FAIDEARIEE D - i AR (T SRR REAR e D CE S

FREZ E MENZEE) RiEsL CORREZES, XN, ’fli’bM(:?E‘Cé% EHEZICDITS

ARIDSRIER E — i THA, RiESEELT, ‘fl.’mEﬁ(J‘“?%;tb“c%%

FRER F (BFIOREFII) HDDL D(Jxﬁﬁ‘@hél%ﬁﬁd)jg BREIDIEIBEGZEES, TORMIEER TS I8ENER(CDITS

ARIDFARIEE F — | BOIDLKDORIBICAZRIDIIFDTFDDSS, %Fﬁt@'%ﬁﬁ@%ﬂﬁk’&ﬁ’i EANREREEREICENTED

%ﬁﬁﬁ/ﬁ

%Eﬁfﬁfﬁ(i ENDERE TRE LI DT —INESNDIENS, RFRMEEE ERIDIEFEEFERB CHBLTES
BRIZDHTER Fh‘%)\éﬂa HHICHASN TS, AESE CRRTENRNMEESAEZERD LF, ZDEREDH]
)]—:¥I£ T —IFRNBEDERICDVNTESRN,

mE

FCPPEEMAT D, TFALDEN, BF - TR - IS TEMEARI D &, AIETHEIE T THEEISCRED (EH
iER50%  HPREIEEHTAR30% NTFRB10% EEFRELI0%) . FHMARN60RICHEHIIIBVSEDOBMERE. ¥

BEOEDT - E |5 | ‘ :
B S LU RRIN BRI 5 U TR 5 s 5.

SRS BETHEEES - ) FANERIOTEYEBICLORDED TS (60BN EENIZETS) .
IBEEE
8 BENS BT EDRERE
. R THREHITT AW - B - FRCOLTHAT
AR NS DEIEIC D\ TR USRI TE 3
28 SEONETHES YA e — ISR AR AT S E AN TR
SE [EOSNIRVIE = Et?trglfmﬁii(;jb\_ciiﬂftb SEATES, AIE
3B e — IS BRI E RN EITD = EN T B
= N B ATEDRIZC DV TR R TE S5,
48 RFBIDHTE T SRR BN EITD = N CE S
1stQ - oS ICPRNINTEDERICDOWTIERUSATES, X
58 ICPRAMTE N D R R SR D AR E
A DSCOMIES LBIEFRIB(CDVWTEBRTES, U—
638 BASATE(L) DSC gggg&mmu I C DOV CHIR B3 = &
TG-DTADEIES LB C DO\ CIBE TS 3,
758 BAHTE(2) TG-DTA ﬂ&gggA%MMb R CON\ B ZES
. S (52 1) 783 CONBEIRL TS, T2 TR
e . . TR Z AL NI LEDEIR(C DN\ THIATE 3,
ondq m RRRRT MU IRZNT BVD'S, BREVIBERN TS 2.
'z NV S AHEDER(CONTHATES, RN -
108 | SN NS, BRNREERITN T2 5.




BESMEBOME, I35 X MEEBRRICDNT

18 |EEAA(L) BEEEETSIX> R
120 [BESMHER) IAART ML RAZND N SEANB FRERIN TE 3
38 | o5 or (1) oC GCOMBERRL, SO N5 LN SERHBAT
4l | oOe IS T—(2) HPLC HPLCOBBEIER L. DO N5 L0 SEREEN
158  |[/OXYRIST1—(3) SEC SECQUB TR, TON NI SLDSATEER
1618

SHIEE

i FRb (FEEEH) [IFRE mEa a3

HATHTEE 50 30 10 10 100

EHhE 25 15 5 5 50

BP0 25 15 5 5 50




/T B EEPIER | B | mERE |EEy

BEERIER

BESES S5-5155 BEXD 5P / Mg

RERRE B BEATOORERI S B [PEEAL 1

BEER MEBTER MRFFE 5

BHESHA % JEBFRIER %HER:2
RU/RR, NEHE [HMIKORIE S (EF S BADLE itELiﬁB‘fﬁ [EZ ‘C—?—mfﬁziﬂj )iwE, JtE

24&H, )I|BEE REEES] |, B, ﬁE,iE% TAEREE] DLE ,\ AARAE, "IFEA —E

BRIE/BM EXER [—RERMEY | SREE =, =|=§ INERE TKEREE] %35‘ fﬁlJ\4&I¥ﬁ%§F‘i—7—7fx%§I?—$4
DZEDTzHDEELF ] , Stanley E. Manaham “Environmental Chemlstry Lewis Publishers,
1990, Lawrence H. Kelth, “Environmental Sampling and Analysis”, Lewis Publishers, 1991,

EHHE BEH R4

FEBR

- RIBOZEL EMBORE (C(IERLQEFEN S S LR TED,

-¥nE

- HEREVAE T DIREMBDBIRIC DLV TN TE D,

- AbF A m@%ﬁfeﬂ’]&%ﬂuﬁk’&*ﬁt(do%c VS.
- BHEDTEITOBEOERANLEESE

E’&Jﬂ%@“%g&b‘f%%o

SO Z L FFEGRICE D PRI DS EZIREL, SHHECEDENZE(CDITD,

eRPMERN TS, RIPDRBERMHT COMEDTFEREZHET DI ENTES,

JL—T w2

IHENREELANLOER

RENRIELANILDBER

FELANLDOER

1. REBOZLEABEORE IS
BIAEMN D EERATED

RIBDOZE(L LYEDEEC(FEE
1REMRN D Z & FMICHRAT

o

RISOZR(L EMBOBEE (CIIEE
12BEMFEN DD L ZFHATED.

BRISOZAL CMBEORE) (C (355
RBMEN S D C EZFRBATE/AN

2. YEBEOMEG a5 (C
%ggiﬂﬂ?%ﬁiﬁ’ﬁiﬁ@b, BE]

WBEBE DML ZE TR C K
gzlﬁﬂﬂ'éﬁlf%iiﬁtr l_/, u-I-E—_C

YIBRBEDIEE LT EER(C K
DT B EDEREIEME L
, iTBTES.

WBREOMEOZ b FFEER(C K
DTRT BITEDERZIREL
, STETER,

3. HBERAYARAE T DRBAEDIER(C
DUT%%#T%5Q

BRI RS T DR BIEDTER(C D
Htﬁ%@ﬁ%ﬁféﬁo

HUEREO RIS C DIRBAIEDIEIRIC D
WTHREAN T3,

HIEKERRAE T DREIEDMEER(CD
L\_CEFEHHD\_C%5Q

(L PRI DA S
&(Llo C vs.peRBMERRCTE
R BBIEAF T@%é@ﬁfﬁ
BEHTES BN TES.

{EF T EEROERNIAHZ S &

[ClogC vs. BEIh‘IEﬁE(J’FEE‘C =
. BERDBBZM T CONBEDE

EREBZHEIT D ENTES,

(LR TR OB RS E S &
(ClogC vs.peRMERR TS, £
BB T COMBDEFIEIREE
EHETBCENTE D,

(AR T E’JB%D.:E’V&BC
[Clo C _vs. Elb‘{’FESZ_CE‘F
BBt T@%é@ﬁfﬁ%
EHETBEN TR,

5. BHMENTEIT SRDEKRN
ERBRZHPIDCENTED

BMEINET S BOREANLE
BERFHICRRT S on'C

BHENEIT DBROERNINE

BERZHATDICENTES.

BHMEDTZ1T DRDOEARNILE
@%Iﬁ%uﬁﬂﬂﬁ“% ZEMTER

FRIOREHZRIER & DBR

JABEEE#1
DETD) OFIEERED
JABEEE®#1 3.
MEBITEROFES - %ﬂ’%‘%‘]é@h 2

HEgoiT, BIE(E,
/\OﬁI?—, EMTFERLEEB
FEEE 1 =R

BIERRR (e (:2
BEDILD (BRI DTHZDHDSE,
ML O — 2T (LR

%ﬁﬂn(;bﬂz,
T BEPRBEERES, TR

LT, BRE

ALY, MR TSER,

FRERZE D (TFERE) HF, 55’*$4—7—, [BIREA S KU T F ORI SISANZE(CDIFD
Iﬁﬁ&‘ﬁmébJ:UI%@EE‘*%EI&’&@F?%%@I—T—B’]F? Eﬁ*ﬁ&kﬂ?ﬁﬁt‘é%

ARIOLRIER D - iv #F, BA
—T—MEM E (‘ﬂi’buE’J“‘“) ﬁm%t
ARID IR

L/‘CGDEE?&} F5,

%&%}LE’J(Lij_Cgaﬁbjjj&E’(Lj
IBE E — i T¥0:5, }iﬂ']@ﬂ/1€=;{£)_b_c fﬂ_ff}uﬂ’](u'm‘_ng_5 ENT

23 - FEIEER (d)(1) BRIE (IF (MEES - HEE) (CHIT3BMIZONTIHFSSHERRNIRET S

BeORZ, KB LUEREFIBL CHEROBREFHRTDIHDTHA
IRARE, BTy, mEasl (EFTFI -

~ ot

8
E RISITF
EYPMEEI— ZT(JJE{E? g

e Eik CcE38NESC D3,

HIEE F (BFIDREEF) EDDO DICEHRT BLENTHNS 5, 1=f$C§'Z>§FEJ TEISERTS, TOKIMZRIR CEDENZH(CDITD

ARORIRIER F — i

DI DOBBICERIZIEIBNS5, BFIET 3P BOMEERS, EANLMEEERE LN TS

%-( B jj_/f =
e %%ﬂ?ﬂ’ﬂmf;%iﬁFn‘iEE%}E?E?%EE,ﬁG)U&Dt U THBBEZMD EFD. FEEIKBICDWTERDIEEEZFH
REIHE(CL DA LES, %E%W SOEREEERTD/NTA S (BHE) THERT D, BEZEDIZHICTS

REDEDTT - 37K

J{Emb LURRERB 21T
BEERRPAY > R—

NFZ |~ (40%) HIUEE

(20%) TFHEY D,

b@&j&@ﬂﬁmmﬁﬁwm (LT ECES <REE (8) (LYBOBECET 258
BWDOE%mnkﬁﬁétbtwméﬁxhjmt,ﬁxwhﬁtném)BODE%NNDDﬁwmgﬁﬁmﬁ?
it BRENAS DU CERLER LR i B AIHORANAE - SHEENT 5.

REREEEEIC AT SERTER (40%) 65546 :
PRI 608 (OB N BDIC DN T IBIRE(TS Z o' D BMBRDSER )\ 2 N5 SOHRGER I & BT

AI8RIF60R TH D,

WA DE UBA DS,
—_ SOBML L OEFEBIUE TS, HEE], 1 TBELLABIERERIOTHIICEBLTH L, FL
AR HEEBOT Y —xy MR L CREICRDESC L.
1XEE5TE|
i BN BT EDEERE
BEMELIEET 2EELHE0—_DEL T NEE
g |EEzes D55 CZIBE CE S, LEMEICIRIL T
= NWEDOBE - ELVRER/DEVSTE BIeH(C(F, ELWVEBRNBE THD ENMBR TS
O ABOEEEBICE &S < LFNEDERRNDIE
am  |OREECEEME DR RORBREE 5| SC U BB T
1258 3rdQ =3
\ ABOEEEBICE D < ALFNEDERRN DI
3 |AVSAL RO RARE S| S U hii2s ©
“ ABDEEED (6 &3 < LFNEDERRADIE
BB |(BEREAFIY N I RO RS SR U hleizs




B - VLD UEDEERZRPTEDS.

B - 7LDV EDNERERATE S, BRAKD
68 ATk, S BE - TILHUEERR S 5 LB BRI &
 REEORELCEICENCE S,
78 SRR K DB DR Z IR TE B
I Uil v KEDCO2 HEMSTIRDPH HEHETES,
%8 KRBT SO RO 2T Eﬁfﬁﬁ%i%%ﬁﬁqggﬁg KBS OOH SR
108 REIEEY & KDIER BB L T BKOpH ZEt B T3,
e | o N WIRIE COARSE BT 5= EN TE D, AR
tERODKE - T REBI DK, FBEROTL SRR E Cx 5.
g |REERTEE KBTI RENSUERRDIAS T LN TE S,
DO, COD, BOD BOD t°COD DiEHWSHERAERESHITECED,
ahQ [ [ EeREORLA BLIREZ pe CEDL, pel BILBATE DBIFERS
peDELE, pe & EAREALIE DEF CENTES,
148 |logC VS.peBDIER: & FIFE l0ge vo,peRITHE, ORI SERADZEEHE
I N BERA D IBORBREE T OBDTEEREAA
18 R IR Bamati s aom | SRl O R, EHERA S SBEDSA
168
FMmES
Ak TR 2 as
WEITHMmEIS 40 40 20 100
R 0 0 0 0
BEPIRJEE 40 40 20 100
ST 0 0 0 0




MR TS5 EPIER | B | menE B8R TRLE-—T2
RIS ERER
RBES S5-5160 RBX5 BP9 /&R
IRZERLRE FEES B DFERI & BEIER FIEEAT: 1
FERER} YIE T FH XTRFE 5
FAE%EA 1&HA JERS R AR 1&HR:2
HRIE U, EEERM. SZNE NIIKAM FE [BREJEHSEER - TRILF—] IRILF—TA—S5/ 5H
HRIE/ ik ’fﬁ [TOUILF—T% HReRE] HrBirkRad BH 5 106 F’E’f%%I%ﬂ:—H {EZRIA 885K B— ﬁﬂ%‘ I
= BHERET )| SRR AT L 5— @ | 1)L+ —BRhAEER] 217+ —t>5— IEA "World
Energy Outlook"
BUHE 1825 RE
BEEE

gﬁiiﬂ

EELEED I CIRILE— %HS{O§<F‘3 AaRATED.

BROEACTORR(C DLW CHIATSE

3)IU'E)LA=F @E?x&$¥bj&nﬁﬁatg§o
NDfELZDIRREDT O F—%tETE

5)Iot)LF+— %ﬁamt,«}ﬁﬂ’mlﬁ’)b:\: FREZHRATED,
6) LrILF—ERDEELICET DERONETZHA CTE D,
NIFIIF—EBLCRITIBEEFATED.

IW=TVUwvo
BENRIEL NLOER EENREEL NLOEE BELNLOEE
BN TS, BiE - BFCH Eﬂnﬁn@ RIS EECEE (RE - BFCEEDHTIRLF
BEEE 1 EOFTIFRLF—ZROEE [DPTIRLF—2BMOE<HE |—2BR05MBEESHA TSR
BEHATES. EHPTES. .
BEEED BN TE, BREOEBENT (BRSNS, SBEOBECTO |BROBEPTORRCDVTH
=R DAERICOVTHIFTE D, FIRCDOVWCHATES. BATERLN
FEEES BN LD, TOLF—0 Eﬂbﬁn@,lbtw$ DE |ENPBOTE, TTLFE—D
== EELEBENATES. BLEEERPTED ERLBEERBTEAL.,
FEEES BN LS, BADREDOT |BRNBNIE, Eam%ﬁmla BRDREOTOCILF—%HE
HEE DN -—EHETED, TlF—%stlcs TER,
Igt)l/:‘: ’&Fﬁb\_Cx}JTE']EI > Ahtz N > Hhsz N
)z IELF-EAVTHERNLRT | ITILF—ER THERNRT
HEBRS FLE_MBEERIACS, B |\ X Rmiani cE5, | FIA—FREERE CEa0),
BN ED, IRIVE—@A |[ERNBNE, IRLE—EAD |ENB>TE, ITRILF—ER
FEE1E6 DEEEICET 2ERONSZS | SELICHT 2ARONSZHE |OSE(LICET SERONEER
BACTE 3. T&3. BTS00,
BEEET BN LD, TRVE—EE | ERNSNE, ITRLF-8BE | IRLF—ERT(CHT3BEE
ek TICHI3BEESBTES, [CBIS 3FEEHATE D, BEITER,
FRIOFERRIER & DR
JABEEE#1 %8 ﬂ%ﬂ%@hé3@%%ﬁ5ﬁbyﬁﬂh%$ﬁ%z5 HEHEZDRE _ .
%éggf%ﬁ%ti%-ﬂﬁﬂéa&- (D) BT (I¥ (maEs - Fil) COUFMIFONSERASSHEREIRET 36
H B
JABEER#ET 8- HE HEEE (o) M DHF, BIEDIUIBRELBL THEOBRERRT BLO0TH 1 )
DETFROFE - HEVEEE 3 FHERR, EENERLT, &R - TRF—17, REMARLBEEZBLT, HTRLBRIERY 1l
ELA MR ST AT s, FHAREN, BEhEiko ERiE3IcDT 3,

FRERE E (MRNFE) SiiEEUTOBREZERS, B, MElCFBTEIRNEEICDITD
ARIDSRIER E — i TYAlH, BmOESEELT, ‘fL’mE’JL“““?%;CD‘T%%
—T—TEF*; é@Fﬂ@i&B‘im) DO DICBHGET BIFNBNSS, BRET DEPHAEES, TORIMERE CE3ENEZCDTS

K B F-i 603<0PBECERIDLENHDSS, §METIPTOMHERS, EANDHEAE CENTED
?—%E?T_Siw(?ib‘&H—*fﬁb\'}?&)%ﬁﬂﬂ HESOBRAERS 2RIMTETIR, BF, SATMETESELEN, THA N, RanNE-> el
fifr C
AROSRIEE H- | FMEIDIDNHICOVNT, HEHERT DRIiEREE R C D
BEREE

IRLF—RRER, BHRRE - RERESEVEDDONSGD., COFETE, TRILF-—EZNZRMDES<HE, &8
e BRORE, BRI DN THIRT B, DENRIRILF—FAEEEN(CIHIEYT BFEE LT IITILT— D=

, BERRTCOIITIF-DEESEZERT D, IRILF—EBTEFREBROZOD [T F—ERAOEEIE(C
B9 DER] ZMHRYT D

BEDHDS - HE  |IBESLCENZERML, ThICEDSE, TJLE 723> VI ZERAVWTHRAT 3.

FECLDRERGITDONESD, EBILEFT—23>Y I RANT, E#—#%{’FESZ?%;& IOt)L#—LB@]@“%IEE
_C(afﬁjj%’&ﬂﬁi?%t_&) BNFREBT B EIEER RSN EEREL AV TRFZEBICLDBDED

FES
;@ﬂﬁ@%ﬁLETO 1ISEROBEYEEEREEYT 3.
RS
pIE] ;ﬁﬁmg B EDEEBRZE
HAH> mpe | g s . 5
18 117»$ RRSE L (3 2 %ﬁfggt%@jwrlzw¢ EED %< 9%
- 3E+S B o
28 - BHOEES B . ﬁﬁt%ijt17w¢ BELD % < RI%E
= - HROIRILE—HES SETED
) ‘ 2EBREIRILE— S B o R ORE BT
@h(dQ  |3E | LA 2 PR U
4\]3 ' E/Hﬂ . Eiﬂi*ﬁ@BJ:UE/HL@E':L’DLVCEW)TC%%.,
= - KRHR FAHADHRSEERETE B,
. _ BFAFRBCOVTIHATES,
58 FBFATRILF HTRLF—DEERHAAL, COBERFET N
FIRILF e




- c INAARZAIRILE— INAARRADEE EFIRBIEHETES,

= - KBTI RILE— ABIRILFT—DFAIERBTE B,

g |PEoER SEDHH IR, BBICONTHATE S,

= 3E§%ﬁ 'f’tiﬂ’]rdg';ﬁﬁf'@*ﬁﬁ FARICDVLWTCERBETE S,
SiE FfEEtER

98 4. TRILF— cIGtJIA:— IOULF-DEZEBERFHBTE 3.

= - TOEILE—DE RIRILE—DI VI FE—FHETE B,

,_.
<
&

c IRF-FmIOEX

BaOYIERAEIC LB TOE)LE— ’Tﬂf.’iqu%"CéZoo
BRARYBEOTI I F—ZdETED

»—~
E.
]

- BBEC LD I OILF—BK

TIRIVFE—B|MIAT IS LS, I"*)ﬁ(;d:%l’]t
)I./:‘F ;E%%n?‘znﬁﬂ_cg§o

(&

- E— MR T EKERNE

E— MR T EKBRRREDOIRILF—TIS (75

4thQ S LE(ERTE D,
138 |- mesit BB F—ERI A VIS LR TE S,
aE |5 TRLE—EEEE TRILF— RO CRIT SRR (BT RLF—
TATRILE OB B %) DB, HRICBSIRIF —ZHBCE S,
5w |- DB BN NSRS CENHE ATRILF—ETHRERS 4 DB OEEETFILE
TRNF BB —BREOBEBEHNA CS 5.
16 | et
SRS
RIS FERELER RE as
Y= M (=) 40 40 20 100
EHE9EES 0 0 0 0
HPIRIEE 40 40 20 100




ST RSSEMER | B | m2RE [(¥narey
BEERIER
BESES S5-5195 BEXD 5P / Mg
RERRE B BEATOORERI S B [PEEAL 1
BEER MEBTER MRFFE 5
BHESHA % IBRFEIEL %HER:2
HRE/ B ;@ﬂéﬁi’%g _Hl:?%%ﬁiﬂ"@ﬁ/( Rl BEREFREAN / BANMEZERE [EFEERoTeiEdt] HE\E. S
ekker “Patient Safety” CRC Press (2011)
HEHE A5 i
BhERE

1. AEEMEBMDRNCHITD TURIIRTAS N OEZHZEBHEL, CNZERETED

2. {EFWE

3. (LEMEERBIOEANIBIEIC DLV TIEREL,

ZOEE L

IR IMEIRIEEIZARL . BMREHL(CHUMISCLNTES
SEATED

4. BISGHR(CEI Y SERNQAHZIEFEL . MEHRFIBDRACDOVWTHRIATED

IW=TUvo

HBNRERELANLDOBR

BENZEELANILDOBER

REELANLDER

{EFMEEDIFNCHIFD [UX
DRIRDAY N DER 5 ZIRHE
L. SNEXRKTED

{EFWEEIDIFNCHIFD TUX
DRIRDAY N DER IR
L. CNZERKETED

(EEMERDIRNCHIFS [UR
IFRSAS ] PEANRER
FEBRL. cNESBT=3

(EEMERDRNCSFS [UX
ORESATN] ODEANRER
F SR TER0

{CEMEDIRA IS fERIEZ IR L
h\%g%i%m(dnvﬁb‘% &

{CEME DR L BRI ZIREL
b\?g%%ﬂ)ﬁﬂ:(dnvﬁb‘% s

{EEMBEOEERLBIREZIEEL
%%&%gﬁﬁiuﬂim&zijé

{ECFMEDOEEERITZ IR L
TLVEWN

{EFMBERE OEANIEIE(CD
Lg\gfﬂﬁ@b\ ZTOERMZHAT

{EFMEERBIOERS EEICD
WCHEEL, ZONREEREZ
HPATED

{EFMEER T OEAIEEI(CD
%\_CIE%L/\ ZTOMEERATE

(Y EERFOERNEIE (CD
UWTEBREL TULVRRL

IRETHR (CBE 3 2 ERER A=
E%?%m%ﬁﬂﬁQEQCDM

IZIRETHR (CBY S SEMERY AT
HEEL, MEHRFIRDERICDN
TEATED

IZIRETHR (C B S DRI AHE
L, MEHRFIROERIC DL
THIRERIATES

RIS RS B B A
L, MESAADERCDU
THEA T2

FRIOREHZRIER & DBR

JABEERE1 Y8  HANEEE (b) FINHETERCRETHECNR, SLUBGENHAICH L TES TV SETCHY SIER

%éggf%ﬁ%tig-ﬂ%ﬂ&@%&mu)gﬁl%(I%(MAED CgraAE) 1o HEPI L DS LRSS R AN B S 55
H FJt.

JABEEE®1 %3 . HEMZEE (d)@) (IF) BiE NIRRT 3258 L ORES S BEERRL, @mkﬂmvag AR TRRE

JABEEE®1 3. ﬂ“ﬂé@%&l%Q@ﬂ%éﬁmﬁivhmﬁﬂﬁbt&A@EYE%%¢5T®@Tﬁ4

NATFROFE - YAFLEEE 3 FHRE, LZNAREYF, SR - TRLF-—TF, SERRDEZBLT, ﬁAbﬁﬁbgﬁ?éﬁm

Tk, B%R, SASAMETE=28EH, TUAEED, Bah%iE-o> ERiES(CDI5.,

FEEET AME

STEE 1 S

SEEE T ERE

FRERZE B (RIEEEMF) BB LU COBEBRPEEDRZS(CDID

ARDOIRIER B - | #HR(CHITDMIELOMEICHI SERNIEIFCDOVWCHRIATED

ARIDLIRIEE B — i KA BRI E(L%Z5§’L¢&1¥ﬁ¢b KA DHSNSEZDMH CED

FREZEE GG FE) RiiEsE L COBRREZRS, BN, MENICFE TS DRAZEICDID

ARIDSRIER E - i TY¥AlH, RMOEREZELT, MERICEBIB LN TED

SREEH R EBRIROBEGN) HROBRNERT BRfE X, W%, SATAMLTE3REN, THA D, RANER Sl

MEEICDIFD

ARIOSBRIEE H- | BFIEII3DTFICDONT, HENERI DIIMIEEERM CED

BEHEE

e {EEMBELZEERICHITD DRITRIAT N DR, BEMEENE - TS O < 1 ERME & 7 sl

ECDWVWTEIET D,

BEEIECTOSTOYEERL CTEDD. MISHSEBEEND Ff, JIL-TTLE>F—3>%]Y, K&
(FFRsHMERE(CRD (ERAERER40% FRIFEEHTAR0% SLE>F—23>210% /N 0% LR—

. . N ~
BEROEDTS - T BERLIRN BFRSE I U T ABRRET5 - chss

10%) . FHMANEORICEIIRAVMEE. FROFERE.,
- %%m;;r%ﬁ5mﬁ\E?@%E&OWD@@Z&(m%ﬁuiﬁgﬁtia)o\;%¥¢hm R OLAK
1551
i NS B L DEIERE
T PO PR ORI CHITEURITFZ A hOHE
28 |[ermeoEas IENES) KB TRER] OEZRROV
3 | EERBCSIIRDER LT SRR L ORBRRERATES.
J P SR - 79 XD IR DIRI DU THAA T
e RIS CONTIERL, FRCEDRR
I P g@gﬁg%w%gﬁ%ﬁ%comt\%@ﬁm%@
g8 |zes (320 %%%%égggggg%;m5oi&@@t@@?z
ahQ (9B |HpsEER() PIERIBEIE L FRIC LT, EROBREENE




N N SHI ARSI~ 6EC D\ C. READISEE ZME
10 |HbEERYI(2) DR CIBREL TS - -
1B [ mEorkil) BEECHI B - ANOEREHATES
12 [{rmEorskiQ) AL ERE i BN TS
. R HEmESERNE] (P nEktRenme
138 [P (1) #) DA OV CHEERATES
- . [Reach] [PopsiifE] [GHSJ %2 (L@ DIk
148 (EFNEARE (2) W3 B EEERE DN CIERL TS
S fevy K % il7] C ﬁm g‘ i 7 N Nk I~
1618
A
FERBELIR F2h (Few) [IYEFTTEE sz L=k ast
BEHMmES 40 30 10 10 100
EHiEeRe 20 15 0 0 40
BEFYEE 20 15 10 10 60




BT RSSEPER | B | menE B
RIEERIER
RBES S5-5210 RBX5 5P/ wME
IRZERLRE FEES BT ODFERI & BEEATER FIEEAT: 1
FERER} YIE T FH SIRFE 5
FAE%EA 1&HA JEBFRER 1%HR:2
BRIE/ B THRE & [EFE¥ BERKOEZXH16E]| FF{EFRIA
BUHE BREY 182
Bz EE

HFOMERE L TDMEE

SEIEREL. M8

SR EERROBENSS 1L T4 > A—AEREE{ZENTES

1)
2) KERFRICHAIBS 1T+ P —hRRERS, TOR ChoRBENEZBTROBHREER L. EL<HRTBIENTES,
3) EREFORESELDTFIEFZIERL. BEFRENSHOFIEZEHIT DI LN TES.

4) DFPEENSKEDFORFREZIELSHPATDCENTED.

IL—T w2

RN REEL NLOEE

BRENZEELNILDER

FELANLDOER

’&%ﬁﬂ’&’%b‘Tuﬁﬂﬂﬁ'ﬁgéb\T
3, R-JODOMERETE
EDEZNS, L7122
Hﬁ_ﬁ@%[ﬁi’&@ﬁ’i UsRBATE 5

AR ENFOUBERFOCESE
BhlEZEFCHRBPIDCENTE
3, K- 7D4UD%E/BZ&E%/EZ
DEZNS, ZalsT+4>H—5H
BROEKREIERE USRI TE S,

ufﬁ%@'%c_tb‘f?_f%o - 7
S 1L P pieRnRRE
SEATES,

R ERMFORBEERF DO &%=
%fﬁu%%tffnﬁﬁﬂiégtb‘fé
B2, R JOSDOMEREES
BOEZNS., 2a1lLF+a>H—
HIEXOEKREHRBETEA,

2E) KRRERTFOMEZES. 3DD
EFHIREMICHRATS L
TEB. NOUOHHRIEE T
> hORAICKD, ZEFIRFD
BERRECHIDBFEREZHHA

KEETOMEEES, 3 D08
FHEMENTCHRAT D EN
TEB. NOUDHHERE T2
ROBAICED, ZBFRFOR
ERRECHT BETABERRAT

KERFOWEEES, 3 D08
FHEEEHT B ENTES,
JUS D DYHREIE & T~ RaiRA
[CED, 2BFETORERAEC
B EBTRBEACE S,

KERFOREEES, 3 D08
FEEBEN T CRAT D EN
TERV, DU DHHEEE D
> ROBAICED, ZBFETD
BERECH) 2B FREE

TBCENTED, BCENTED, FTBCENTERL,

3) DFUEECLBKEDFEN [DFIEECIBAEDTEAY |DFRBECLBKEDITEAY | DFRBECLBZKEAFEAY

U A FONFIEE AT D UAﬁ%@ﬁ%mﬁ%mmvaz DL FONFRBEIERCES |ILDFONFOELER TS

CENTEDS, ENNTED, 5 (A

FRIoF:EBEIER & DOBMER

%QQEF%ﬁéa%% HEIEEIE (d)(1) BFITE (T%¥ (MAES - FHE) (BT3B TE0ONS I RASSRERENIRET 26
nl E

JABEEEEL S8 .15 ULEF«ﬂEQ®ﬂ¥£ﬁmbiUhﬁ%ﬂﬁbtﬁ @gﬁ%maﬁarm@7ﬂ4>%

%%I%ﬂ@%J BE ﬂé@%—l%%,@ﬁ%% RIS SOMBETERRE, MEF] - 1, AT 1 - T ey e

%$1 CEEET - I, DFEWE, (CFRNY, DERE, DAYE, NETYERLETELT, T e AU R T

ﬁ%aﬁlu;ﬁﬁ

SIREE D (TR 5%, BARNS, BRSSO TEORBAS S SHANES(CDTS

$ﬂ®£@ﬁ§[%ﬂ|E%ﬂ%kﬁiéghmmﬁé%m<_tﬂt%

SIEE E (BRENTE) s s LTOBREERES, BN, MENCEBETE3NESCDI3

ARIDOARIEE E — i THAE, ROESEEL T, MENICFEIScEN TS
;*EﬁF(@H@%&ﬁm)B@o<ouﬁﬁvéz;ﬁﬁoos BB T 3EPRAEEES, TORMEER CE3ENESICDIS

ARIDSRIEE F - | 5D I< DOBECEGRI 2 LESBNS5, BPET 2HBOMHESS, BEANLEEER Nt
%Z%jj_/f‘

8l 2 DIRFON FORESZIEMFE T D IC(FIREETEB ULEBRNFETEHAN DONRWN., EFHZESEFREZIBRT
v BDERNTFOEE(CEAITDEMTHD. ABETEHIODEFHZECHSITIERN R EEFESIUD FIBRESZIERETD

L CORRNHEFET D,

EREZE, MIBFE, EERHFTEEUAEZARE U CGEEZ Y 5. nﬁﬁxnﬁﬁufgﬁﬁg{t%(LBL\Tij

B DEDT - 5L LIZZ=—JLX - 7R— 7‘\’°§|—J:|27(EB®E?:ET)lz(gj(/\_C'f'ﬁ“(gIEﬁ# LTHLZ L, iﬁ%%ﬂﬂ?ﬁéh%ﬁ%ﬁ
B BAWTEFERICRDEDC L (REBEDRMES(C(F30MEU FOBF¥EBEXNALT D) . BRMBEE. ,J“au
DHEAT 5. FERECIIETE CORVBA(C FFIRYE KD D
SEE e BiasHlN 6 0mARBDED(Cx UBERFFEMEFE LRV, BURERE, BREANOEMEAZEERL CRET D556
e 3. ERRTREDNRE60RET D, F/o. BEAIBHDTE FBRRERRY 5 ENTERLN,
R 5EE T
B BEAT BZ EDREBE
- = 1 s L= N — g FDRENE ERIF . TRILF—RZRT MLICDNT
18 BFCFORRE (1) HMEHMTFOEHE HeedE
25@ %¥1b$®gﬁ’%2) %?I*)bq:_@%?'fb %?I*)L#‘_b\§¥'fténtb\§ZC%EEEH_C%5
38 SFEFOERE (3) R-.-JTOASDOREERER B IO DONEREESRDER S ZHRPTED.
438 EFEFOERE (4) ZalLTo>H—0OKREBHRE (B - JO/OYEREEERDEINSSALT 1>
3rdQ = = H—HIERZEBHTES,
. e — g s # ZERTZ LT A S H-—FEREHEIRL. 3DDEFH
1A 618 FEFOEE (1) IKRIRFA(CH VT DIRBNRTLR &Eﬁﬁﬁt‘]‘f%ﬁﬂﬂb\fﬁéoil ==
718 EFROEE (2) B|BFRE> BT RAESEFHOMSEHBPTES.
S8 |RTIEOWE (3) AUDLRTRORDMESM |ipCEFBCSOTERSNSBINHEL COPRE
o8 BIROBE (4) ZBFRFORBAEREETF [4DDBFHICLO TERINZBFNEL TOMIRE
bE] i RBTED,
40 108 gﬁ?&@%ﬁ:‘j (5) JNOUDHMERIBE D> MR | gmzmroEFREESBTES,
118 [RF&OEE (6) EABUEDRZRK SERRENE DRI C DLW TR TE D,
128 |RFEOWE (7) CERRMESTRLE-IRG | EPEMEOERETOTRLEIRIICONTHAT




138 |DFHEE (1) KEHFAA> A =0T A AN—TRREUT. &
aE | |ATWEE (2) KEBFEAUDL KEATBLONILAFIEONTSALF 1 27
57 CHBREVC. D FREERACE D,
158 |HFEE (3)  oHFss STFNERD SHEEAERBTES,
1638
FMmES
CRIERER THIRER #E as
Bommas 40 40 20 100
EHiEeRe 28 28 14 70
BEPIRJEE 12 12 6 30




| menE e mRa—2)

MR TRESSEPER | B

B BEELE G

NESES $5-5330 HEXS HFY / e
RS e BTODTERY S EATER | PAEEAT: 2
BARRERY WE TR HREE 5

BAZEH B SEBS RA BIA: 3

Tk 2, MBOAMT, AMRE £E, [BHARICEAP - ERZBR0 CERICHEZ 3] EKRSH /K. P. C.
Volihardt i, SEFMER [RILJULK - S5 7— ﬁﬁﬁ%ﬁ%(iﬁF)J(%3m)Jm%ﬂk =R B
Ry % TEECERE] SR, ABRE [RIbHC &3 HEET ] %%&Hjmit%‘taﬂi 3. McMar FEMER [~

= TU—BtF (E-oh-F) (B3kR) | =aftZEA, R. T. Morrison, R. N. Boyd &, MR e ey
I\ﬁif%ﬂz% (F-5-F) (EBGH&) ] i}?ﬂﬁ%ﬂ)& BACEE, fpEsX - ﬂm— PO ASR, MEEAFIO—
25 BlERtE] SREE, ottt rEEosEE

BUEE BA A%

HEER

CEBEDF, Bl

BRAKREV DR THEKRES, NOEBRMEEMCDOVWTHIRTED, RISDOG AT EREHEIBICE > TILEY S EREE
SBEENEF(CDOITB.

BT 7 DEN (IR CEIB L, BERMEEIC OV TRIMRIBDI CRat 2 FT L, TORiiZEE C

IL—T w2

RN REELANILDER BRENZEELNILDER EELNLDOER
BHEAHREVWDRATHEIRRS ﬁ%!zf:\ﬁizt WS THEIBRR < BHESHK E VDN THEIBRZE

HEERL . NOEEIMEEMCOVWTHIR |, IDEE/MEEMCTOVWTER |, INOEEMEEMICTDOVTHLR
TED. BlRTED. TSN,

RIEDYA T ERIGEBICES T [RIEDT1T ERIGHBICES T RGOS AT ERISHIBICES T
SEEE LEMEERELZMEST, 5 |LanieRELsMEsT, 5 [(LANieRELZEEST, &
HhEEs WERALF = DR (CIBR U T %AWM%%@%WL@mbTm HWERIEF % IR B U T
T3, ZiEcas, ETER0,

IEMEEMIC DLV TRIGIRIRD Fﬁ%EmA%(LDb\T}iﬁG‘FE%OD FEEEMEEYDIC DUV TRISHRIRD

HEEE3 SRR, ORI CRIERTL, TORiE |DhERaRFl, TORitiE
FET BREirTE5. FHRTER,

FRIOFEERIER & DER

JABEEE®E] 3. ¥E ugagé;A;&oé%ﬂ;uﬁvaﬂ&t%nb&mmtga%t N ]

JABEEHEL 28 AEHESE (A1) SILF (IF @as - Fis) HTs8M TFORSETHaSHENRINET 55
il B

JABEEREL 25 - ﬂ%ﬂLEFé (4) (T%) BliEn Ry 3R OMES SREERAL, BYICHIET SEmNEE

JABEESEL 28l MEHEEE (o) MeONy, RBLUEREABL Ciig @%ﬁ%%&?%f@®7ﬂ4/m

NETFROZE - HBHERE 2 5O DICEFRTZIZAHDSS, At REEE FTE] - 1, RISTS

RN, BB, RERRCNZ, MAUEE D CEEMHRILS ﬁﬁl%ﬁ#—”lﬂ—?—, MﬂI%%%ﬁ AP - X TLBET - 5>
AO%%?—%@%?%@HC%LbT BECTBEMEREES, TORIMERE CSSENES DB,

¥44 G:o

SIREE E (ENER) miiEs U TOBEEES, BN, BENICEETS3ENESICDIS

ARIDSARIEE E — i TS, Rii0EEHELT, BEHICFEIZCEN TS

SIEIE F (FPORERN) 60O D ICERT 3 TEOBDSS, BEET DEIHEEEES, TORMEER TERHENESICDTS
ARDERIEE F- | 50D DOBIBCERT 3 [EHBDS5, BF1E T 30BOMNEERSL, BEANRMBEER CENT=5

BEE
e L-O)u%#}a_c(j: BREFOBREEELCOX T, EEROBRRNSKBNOZEMREMEL, =5CRIDEESNT
WS EHEEEE \’DﬁJ\_E’](LLIEU*,;RL\ﬁ%ﬁL\%O)mESZLDL\_C%Hﬁ@L%JO

/Aliluﬁad)iﬁﬁlﬁﬁf&‘/f/\x_cﬁﬁu RHEEZBNETTEIDC L. T, FXERBCREREZL IO
ZNzEECAFRE(C J:DHRD‘FH@L_CO EERAERR, BRAY D, BEERERCLIR- bDERZERDD
° I/I—R '\(Etlj\\ﬁu T*'ij&(&_Lﬁﬂa-
B s - ok | EMEIRTIE, SERER(C AR A BARBOVTNST L%, HENCERENBKE (EIROTACE) ML
- OREDEBEOLIEC+53 CRE LT, R CERETHBETT D, “E#“(gﬁé‘g*éméd)mﬁﬂuﬂﬁ FRREAR, LR
— KDL ATHET D (EHAHER 60%, EF‘F'ﬂuit%ﬁ 30%, L7R—b 10%) . &t&m(E 60 5 B CdD. FEHIN 60
SURBOBE (AR (SRR Z LRSS D) EET B ENGDD. 7;7;b BRRDEMR(E s DERR
B TPRSEERDEH D EIS (90%) FCEL, Mambia I oEORMMHIE 60 AZBIRNEDET B,

. FWCHIEoTIF/— b, EiLHE, BF - EREEFEIDC L
EER BYEEBME LT, BEOEEDEODTRREIE, BREEDHDIHOEDRE, BLUBRBOERDEZHD
WEBEERE LEEDET D, AFEBEEE L C60RENE THD.

155 TE|
i BN B L OEERE
T P ﬁ?é&gﬂmﬁgﬁ?%ﬁmﬁﬁ%%ﬁﬂ%%ﬁb
20 |ERMEANORE (THLEESTONFME) PEBRILT, BlcuALFiconTRIRn R
sm  |Bem N BRERORICOEREAREE, TNSEECLL
I (i) DB, AREE (#E) OB EBAF— LN CRACE 5,
A |emxt—som BUARORLOES EAHEE, TNSEECLR
150 o BHATF— LORE(G BT — Al DN CHACE S,
N sm | Bmak BIEAYIOR - RS A DR AICERBRITENE
AR = 7)UR—)Lif& & Claisen &M/ (59— P CHATES.
68 |Michael RIt&Grignard R0/ (5 —> BRLEUORE MRESORRICRRRIGEAT
g |RERECEES, BERREMOYTUSD | BRMANORE-RREAOIRICERRRICENE
= i FICHATES.
gm | BEOEIEE < BRE-RIEATMRIS, TR |ERMEENORE RRGAORCERRRLZE
It 2 CHPCES.
e - TR BIYCAMOEOBREEER 3 ol DB
2ndq  |om  |EEEES- P DL EERRIG, (NG, BLERTI-HEBU C
e B CE3, TEREREOENEZIIETES,




BERIS LR TTRIE

FHLEMDE DOERBRZEX DIHICBIFDER
DZ i BIRIG, (IRIG, BLEBTICHBALT
B CE3, TERERBDEAFEIECE S,

RE-RRZEF/ESOEMR

FE’J1EA%0§B’DE’EEE% EX DIz (CBIFDOER
ZE BRI, ARG, BEERTCHEUT
iﬂﬂc{C £3. TERBEEDBAERIETES,

TR
TE>ROXRFO>

EFRmORE EFENEOWKAMOSH, REdSZ
XA SEIEENBERBEDSHREMEL, CDERS
EOBEHIEEWMNCHTES.

(-)-7oVv=E>, 03V >P1, EHZ2BI2

EEROEE EBEFENRVWRKAMDOERK, BEHESZ
%= DO EEEDAREMEL, CDEXS
D EHEEMNCHTED.

Al E ‘ ]
BHNLAERILAY, AUTFATIY, RILT¢
>, J250O27=>

BHEBEREME (CDWTZORIEZES, Yt & DRE(C
DWCERATE 3.

FERE WS OERLEY ]
>oO7J7>, I5—L > (C60) HELIK

ﬁ?EE’JTMtL\%(JDL\‘C BREEDIEATE - BT
EHRCED, CNEARL SRR TFOS

Eat:) Ekﬁmﬂéﬁ?uxufb\_C%%o
SEEE
hfEEt R TEHREER B - LR— b =H
=i = 30 60 10 100
EREHIEED 0 0 0 0
EP989EE 30 60 10 100




VT PR | B | BENE [HRTY GHUEEDI—X)

BEERIER

BESES S5-5340 BEXD 5P / Mg

RERRE B BEATODFERI SIS | SHEEML: 2

BEER MEBTER MRFFE 5

BHESHA AiEA IBRFEIEL BiHA:3
BRE . Bists - %EEEF‘ EARHE F%ﬁﬁﬁ%ﬁ*—lﬂ%J EZERAN/SEXNE : IRETE YRS SR, 7fDﬂEE
Bl [ TSIV ORDEFE] AE, A A Iy IT AN AR, BREEHER [HNOEE ] ,iE_LtI:'.H&, b

BRIE/ B0 My - STEES - SFEIFF - *’A?&?Eﬁ Py A?E% Fﬁﬁ!sza‘ﬂ{t—ﬂ —?Etljg}i W.D.Kingery, H.K.Bowen,
D.R.Uhimann, “Introduction to Ceramics” 2nd Edition, Wiley Intersaence 1967., A.R.West, “Basic Solid State
Chemistry”, Wiley Interscience, 1984.

EHHE g

FEBR

1. Bk, REHEkDE %mgﬁ P-NEERUV NS> SRYDEIR NS, BCBGEEARDISE EEBREEMEERA T3,
2. A A EBERAOEERRA TS
3. POROEE, b72%ﬁ5k8w541/®$EE£MTé§
4. SUNFILORERYE - LEEH T HOEBEES, BRRENOSHORERKEHRBETES.,
5. BRI DR T L T N R T SIEA I T 5.
6. HABRUL—H—ORNEIBEE BEAXD7 1) OlEs L 3USEEHIPTSS,
7. BERCRRRIBRL, Edeap - SMER OB EMEBEROBENOETNIEEHE TS S,
8. \AACS SV IRDBEEERUE L CTZRRERERA CE S,
JL—T w2
IBENELEL ARLOER EENRFELANILOBEE RIELANILOBE
1. Bk, Tﬁ%#%WQm,EE¢%W THMLGHOBER, | EILES%, THMIBROBS | HIEEE, Tﬁ%#%%@
SoE, p-nEARUNS DS |GEE, p-niE &Uh5>>XQ‘MEE MESRU RS> xglmgw D-NiES 5>>x@
SORIBE RS BB E @@@tﬁﬁ FAEEEAD | DRI, BACIEESHD |DRIB e, @m%tmgww

D C BRI EEEE SR TS

o

fﬁf i CEBREE T A TES

BFEE éé’fﬁn%%l%%@%KE’\] TRER
L TED

it e BRCEEABDEARN 5
ANTEL.

2. AADEEFOFIESHRATE

o

47!‘/@ BRI EGRATED

’( 7f /ﬁ %@4-*:&0)%7&8’]2“%

- A 2 BEAROFFEDEANIRER
BAATERRLY.

3. HSRDFE 7S RERFERAIC
5cé4j/@é@%ﬁmtgé

HSADE HSAEBRICH
u54ﬁ/@§@%ﬁmréao

ij@E&,hjZ%ﬁﬁp&
13D A A > OFEBOEARRERA
nNcEs,

HSADEE, 1S EBECH
339 A> DREBOEANRA
NTERON,

4, S UNTILORERE - A&
HAE U OEERIESE, EARK
gﬁm’fnﬁd)ﬂ&%iﬁ%’&ﬁﬁﬂﬂﬁ =

S URTILORESE - #8647
AL DOEERIEE, BHAKRE
ANDTHDRERREZHATED

o

S URTILORERE - 843
AL DOESRIESE, BHAKE
ANDRAORERROERN R
BN TES.

S UBTILORERFE - 8K
AL DOEFRIES, BUAKE
NDTADRERROEARNLH
ANTEL.

5. WRIFOROIFMEEZNHARIR

BRI FOR O ETNARIRY

WAL F ORIt E ENAFRIRY

BT OB DI & TN RIS
BIBEHDEARI BTN CEAA0

I BEEEHIT TS, 3EEEHI 3. BEEORANLHIN =5, |°
G RS oREeE | RERRD DRt . E&@gé%gﬁﬁﬁﬁtff R LS
BB EHETE S BRE LA TE S, = BRIANTED | SREEOBANRIAN T

o

(A

7. AR ERVRIRAEL, HRAMERRY
- BEEEROE BB NUEERD
FHNEZHATES,

ERR) S UV R IRAR L, SRAMERAY -
=l #&ﬁﬂ@%@#&%&vﬁﬂ@%
IR ZERATED.

ERR) SR R IHAR L, SRAMERRY -
HHEERIDE BB R OEER D=
HUEDEARNHRAN TEDS,

BRA S 1R | CERAEEARY -
BHRENOSEHER UK
LR OEARRIRERAN TSR0

8. \AALSZ Y ORDIFH=IE
ﬁgﬂ’é%ﬁ:i’@I?H’\J@ﬁﬁi@’ﬁ%ﬂﬂf

NAALS Sy O ROz IR
UTe L TIZENRRARZSHATE

o

NAACS Sy I RO H IR
U ETITZHRAROEARN
SN TESD.

BRA & 1R | CERAEEARY -
BHENOSEHER UK
LR OEARRIRERAN TSR0

o

FROREBFIER O %

AL 55

JABEEE#1 e

DETD) OFIHMERE

JABEEE#1
TITERICERL

J ABE Eg—gl

MBIFRDOFE -

- BB
- BB

A-u\-r]

FE

HZEBEE
D"Duﬂﬂﬂ BCER

HEBRE (d)(1) BMIZ (I¥ (MEES - FHifE) CBIT3BMIF0oRE
g:%(Z) WL DD DOTF ORI - Bz B E L CRRZETE
#B - %ﬂ’%‘?‘]é@h (e) BrOWF RS SUBERENAL CHEDBREMR T SIHDTY A > HED

FEREBR 2 TOODICHFHISIIFNHFDSE,
Weaa DA, RIB(LE, ZREMFTICINZ, MEMEFIO— AT (AT

IRBRAE, BOTY, =8
BHEMEY, MRTEER,

IWOBTE, TMIFERLEFBLT, BRETIEMEEERS, TORIEEE CSB8NESC DT

FBEE I Xkt

X;ﬁEHE (R FB) Falise L CORRZES, BEN, il

C?E‘C%% ENEH(CDITD

BE E— i TP, RESERL T, MeEcya 59BN
FREZEF (%Fﬂ@iﬁ%a“i‘im) EDD DICEERT B LFNHFDSS,

ARIDOFIRIER F - | BOD DWERRCHAGIZTEFNHFDSS, %Fﬂt@'%ﬁﬁ@%ﬂﬁk’&ﬁ’i EZKE’JEF'EJELE’&ﬁ#<c_CD“C‘é

S IERERSEHEHENEET D6
CEITL, T—YIEIEREICERL
BEE, (LFEITFI - RISTF

%Wﬂ:q—] Z"C(JJEL:? 5>

D
i C?Za%ﬁrf'%ﬁtﬁ’&ﬁg ZORMIERETE DN EHICDITD

&)

%ﬁﬁﬁ/ﬁ

e

EIDHEEYE, 5= v IRDMEOWE

ﬁ’fﬂ%ﬁ*ﬁ@%&’f\,ﬂ’\]'I‘E"E“&U%—?E’\]‘TEE%éb [CELHITITDELELICTOTFNTACDODVNTEIRT D, Fie, BiRE
, SRR Ii"‘" [COVWTERET .

TEE, BEICIDRAICLDEDD, }ﬁ%‘C
EREETD) .

RSNDRE

BzEF¥E3

BCKDEmDBL
HERNUEREE TS, ?E%IEE(dﬁ'%LE&ZEH’iLﬁE‘C‘é‘CL\ZﬂJ‘t Shve Ml D& R (CE DU VZR
?ﬁ%@)&&)ﬁ . ﬁf Lbu%ﬁ_%tﬂ%b_c, uit%ﬁ&Uuﬁ'Ew_LJ:D‘F"“A’ZF4ﬂii?5 (q:‘FEﬁH%HE@@JL_rEEn{J4OO/o

- ) o IRHHAROENZIRE (TSR T D. AIBRIF60R THD. il
’&iﬁ%ﬂtbtﬁjztb\zﬁo

& (Q0EFnBEFEA

EHRERERA5%, RE15%DEIS

(&, FEMKED: Sl 40 E 60K BDFE
HERSY (85%53) DB Z T DEDE T B FEE ST 2 EDRAENL60 2

ZRVEDET B,
ERCRNDRE  RECEFEB S DMOELCL USBHOSLRBELEL D) . RUSHIAR - RE

ERS BRI, EENERCN TS CERRRT 5, BENENSN CLRWBS(CIBREZERDS, BRI,
—b, A, BRERSISCLE,

IRERETE

b=}

limgns

B comzaE




| B R G ANCES.
g |EAFTOBIOAASOBE (2) : D—RvoH |pnEARU NS> TR DRIEEREOEANRRS
= £, K—JUSR, p-niEs, K5>SR AN TES,
30 |CBRORE, (AR ERLSE S e (BRSO RSO 5
| B-TPIV=F) DEtE neEs.
st |4B PR CORTOAALOBE (4) - AAVEEE | (o mBUOBIEOBEANLHBN T 3.
s |DAEDVT (1) : HSAOWE, HSREBD |HSAOEHE, HS5REBRICHIZ(A>0EHOD
B |anSnEm ERMRHBH TES,
68 g@fﬂé(:’)b\f (2) : ASROBELCHITDAA> BLE
g |EEEREOWE (1) : SUNSILORERE, Bk | UhZLORERTE, BRREAOSAORERS
B | zmos, WEsnk i DERN BN C =5
415 op  |EOEEOWE (2) RERCMEORIE, FEE |[EEENITSUORDRES, MITOR RS
= BREAOIEBNIRIE, fbiFOFFIE TNNRIRT DIEADEANBHIN TS,
om  |ERHAL2LT (1) tEABRORARE, DI~ | wymormesosknnian cEs.
108 [KREHEOVT (2)  TRVEBE, LY |y ossmiesosknnsen cE s,
1B [RBHBCONT (3) %I omsemiss [T 7 1/ (ORE R SREEORAN IR
12 |PRIOUT (1) BRCRN, BROBGIE | BRCANEEEL EREHOE SRR RN
2ndQ , BERIDREE EEMEQEANLHIN CE2
il ARSIV ORCONT (1) ERORAR (/A5 Sy I XOBEEERLE T TR
= ELTOMH, ERMRICROSN DS BOBANRHPN TE D,
5 |JAATSZYORCONT (2) : AATERTS |
198 MR eER RO AL
1648
ST
PRRMOERERER | EBRR e a3
HWEHEEI& 40 45 15 100
EiErEe 15 20 5 40
HPI8EE 25 25 10 60
SEHRITHIEED 0 0 0 0




VT ESEFIFER | Bl | RERIE |ﬁ¥§§{ tF (&EMEZE—X)
BBEERIEER
REES S5-5400 BEXS 5P / Mg
BERRE xh - 23 BEATODFERI SIS | SHEEML: 2
RS WMETFR MRFE 5
RAERER BiIEA IEERFRIER HIHA:3
HRIZE . RH. Hortonﬂﬁ% [7R— > &4b% $E5hR] BRIEERA, BIESUS N/ SERE : GRAZM 3k X
ﬁéEﬁ—?—J ?L%, . G. ScheveZ B iR |51 JHA T2 BERELZE] {EFREA, ATLEE [BEEONT )
BRE /B =R BAES rgf_%@ﬁiﬁu EXEE, BAK=EE [BRRISOU &) B0 I yR), EE—
= { ﬂﬁ% [ %7 - )\F“iﬁ??eﬁ%(ﬂiJ%Zh‘&; BTE, J.E.BAILEY & [Biochemical Engineering Fundamentals |
D/IchRAW HILL International, KHEAZE 85 U0OHRDER] FREFRAN, BFAIEHE [BRIF] FobRtE>
FEE e K HE—
FEEE

1. BESROMIEVER, EEOBRIECDOVTRATED

2 BT SRIGI R CE DS BREDACS, BRI -

. HERFOBREEHEERATED,

4.
CENTES,

U'l

6.
7.
8.
9.
10.

RBZEHRPTED,
ZHITIR, X)?‘/(MM)DWT)?L%%&%JE%U MMXDFEHNTES, LBTOY hMEFHALTIATYIERKM, RRXREVERDHD

BEEREDIA TZHEL, TNENDHEEOMMI, KmBIVVOERLZEHATED,
ERD SEERE DT 55 EQRIES LUEARNSHEHE CE B,

DEtUICBREER I D75 EDRES SOBEEIRMEORINZHRATES.
BEEOERN\ORSHES SUEEOERN SOIEREBIC DWW THIATES.
E{EI@*E(LE’J%E%E(Q/}\O NESHREND AN —_XLEHRATES.
BEROEGHDAMN (IS LNLDAE) ([CDOWTERHIE LT CHRATES

11, £RNTOBREEDHESECONC, ThENDEKIESGS, TOANTZL, BHERATES.
12. BREESLURZECHIZRRFACOVNT, RIS THIFTES,

JL—T w2

BN RERELNLOBR

EENRIEL NLOER

FELANLDOER

SR ODAME/ER 5 ,ﬁ DFFR(C
DWLWTEREATE

BEERODAMEVER, SEMEDIFEMIC
DULWTHMRERA CE 5.

SR ODEMEVER, SRR MEIC
DWLWTERBATERL,

HEBIR2

ﬁﬁﬁi?éﬁmﬂziﬁkgj‘%ﬁﬁﬁ%
ﬁci?%ﬁgéc, BR% - XRgzHNA

R I RIS (CEDSHRE
DTS, BR% - g atin
SATED.

ST 3RS ICE D SBRE
NETER, B - KA
BEHTERU.

FEBIR3

%E?@Eiﬁ&ﬁ%ﬁ% SEATE

,itﬁ ?@E%ﬁt%ﬁ%%‘:ﬂ%nﬁﬂﬂ

HERF OB S HEEE
2NN

SEATE

HEBF4

ZHTYR, AZF(MM)HT7o
FeRBREHRAL, MMT (Dnr,%b‘_C
=3, LBJOY NEFIAL TS
TUREHKm, E—jiJEF_VE'R&)
BT ENTES,

‘bIUX A>SF(MMBTD
JERBRZEMARHAL, MMINDHEE
ncad, LBJOY MEFIALT
SHITYUIEHKM, RRAREVE
RDBZENTEB.

ZHTYURX, AF(MMBTD
EEBRZSBATEY, MMADFE
o=, LBSOY NEFIAL
TZHTYUREHKM, mKERE
VERDS = ENTELRN,

FEBRS

PRERIEDY 1 TZHEL, TN
TNDHEDMMR, Kma LT
VOZALZEHA TE B,

FERIGDY A TZINEL, TN
ZTNDHEDMMR, Kma LT
VOZALZ RS TE 3.,

BERIEDS A TEFIETEY
. MMit, KmBLOVDOZEL=S
BRI,

FEBIR6

D SBREDHT BITEDR
135 KO BRI EERATES

SN SEREDH T DT EDR
iga‘gcklﬁﬁﬁﬂ’\]ﬁ EZEMAERAT

SN SERE DT DIEDR
i%ﬁ&UE%E@HEﬁ’&EEHH_C i

HERR7

DEEUICERZBRT DTEDR
%B&U*E;%}%{’Fwiﬁﬂ%éﬁﬂﬂ‘c

o

pax: bt@?%%*ﬁ@@*%ﬁiﬁ@}_ﬁ
f@z% gg‘* ARURF DRI

NEEUICEERZRE T D HEDIR
IE?_’D &U*Hi}%{’ﬁo)mbn%nﬁﬁﬂt
d~

FERRS

BOBRNDOESHESIUE
R@@??’éb‘b@fﬁﬁﬂ%ﬁhjmf

BOBRNDESTESIUE
%@@%%73\50){?}%1%%(:3(,\?
BIRERATED,

BOERNDESHES LUE
%‘@E??%b‘%d){’l?ﬁﬁ%%(:’)mt
B TERRN,

FEBR9

BELERICEDEBR(H> /08
2?;!5;53231’15%73 XA

BLERICEDEER(S>/\08
WEARKREND AN X L=
SEATED.

BILIERICEDEBR(Y2 /U8
)b%%i}iﬁéﬂ%%t o i
&

FEBFL0

BEDE OIS L0
) (oUW R TR
C °

E%%ODEAESZGDDHEﬁﬁEEEJ LAILD
J%ED%LDL\‘CE%W ZHITHIR

E%i@iéﬁ&i@%ﬁﬁﬁiﬁi—? LAJLD
SRER) (CDWTEARGZH S T
TER,

HEERLL

SRR TORESREEDRE /75 (C
DWC, ZNENDERKSIZESHS
gﬂ)%b_ZL\ FE ST

SRR TOREREEDRET /75 (C
DWC, ZNENDEMBIZSDS
TORNZZ L, B
Bc=3.

RN TORREEDHREETTEC
DW\WT, ENETNDEMKEIZHT
BTENTERL,

HERFRL2

B S SUEECHI DHR
FIRCDWC, TREEEZDS
THEACE S,

B S SUBEECHI DBR
FIACONT, TREAIZSS
TR TE 3,

E%EE&&OF%&BH%@%
FIRICDWT, ERE&RfIZHIT
2 ENTERN,

FRIOEEEFIEH L DOBER

JABEEE®1 B BEHELE (o AFRULANTEICHI SMBETNSELH TS Bh _ )

JABEEREL 2@ HEHMESE (d)() BNLF (1% (wews - i A (Cd51F BB LY ONE IR AR SHENEIRET 35
i B

AR 3. m BB (o) MOl BISSUBREANRL CHEOBRERRT BLOOT T i

METFHOLR  AEEEE | 47, HANT WSS LOME TR bS] -1, BRI T R 1 e

657 1, e - s (A RbY, TR, RS, B TR B U, TR A L R B o

FBEE T R

SIEHE D (TXREM) %%, BANY, BRENSSVTEORRIMSANES DS

ARDORIER D - iv 8%

FRIDERIBE E — i T2ME, RiEaEEL T, BENCTEs 8o chcEs
%hEFF(%H@%&ﬁm)B@D<DL%W?51¥%§®DB BE T 2EPIEERRS, TORMERR TE3HENEECDIS

AR DRIRIE

EARRE, BRSSO T EOERARAE BN TFO T NMEERRCSHETES

F-i 50O DPBECEGIBIFIHDSS5, BF1EY2HFOMEERS, BANDREEER CEn T

%Z%jj_/f‘




e

EANAMEE U TORRDOISRNE, TDDHE %, RIDEEHR, AERE, (EREES XUBERICOREHIE
CBERCFORANIERC DOV TSI 2, @Dﬂf BESRAMA Cdp 35 =) IBDERN B DI BFEE S #8 £ 5l
h?k%ﬁ(@%(@/ﬂa 5) DECHAEZRSY S,

BERDESDTT - 737E

4£E0)$ﬂ:—7—1 IBLAEDDFENMETEBIBI T/, 9> /\0F, 188, DNABLUEE - FIRICAIT
FANEERIRCE S LT/ — m4/h%@ﬁbfz%ﬁﬁtﬁjoT$ZF®MhH¥®Em%%U5%%7U
/F%ME?§DW¥EHk%?§W§®ﬂ@ LR— INFZ NDFHINSHER M T D, ElE(ETERER
40%, RIER30%, EEFEHLAR— 1\10%, /J\TZF\ZO%CL, BI8EIZ60R U ETHD. 128, 1ERl2IEH
INFR NERBROBES, TDNTARNDEMT0EETD, LR— FOREENLHS, ReHE0S8ET 5, K
EEHENS0ELL F60RmDIS A [FHmER (;8R70%5)) %i;émﬁa“é_tbiaz%fg;{ BEEESNEL AR, &Y -
%\ 0%72%’7% FRHELR— MBI HEEERRESR O\, 12D, BRREZ I Sa0HZ60REBI 20

BSOS P OBESFFHEZUCHRCHICHITITELLSE, TUD REBRUBI I 7 ZnITHRI D L.

RS ﬁﬁ@%ﬂ&@@“,ﬁ%€wm5rmmﬂ%@ﬂmmmmhﬁvﬁﬂﬁmﬁrgugoa;aﬂkmomazc
(OBRDEFEBENUETT) .
b SaL]
iE BENS B EDFERE
‘@ BE3R & (FMah-1- S i (— 5 =
18 BEZODMEN & TSI EEROBE/ER, EEOFEMEIC DV THATE S,
i BEZR & (HfEID-2- g RS CEDSBRENE TS, BAL -
BRODBEDEE RHEREFBTES.
- B3R & (HAH-3- _ N
3)@ @%?—:t%lﬁl? ;EH?@%E*E&% ’&uﬁﬂﬂtggo
e SHTUR, AT (MMINYT ILSBRERAL
- BRERIGORER 2
438 = BRI N MM DFENTES, LBIOY REFIELT=H
1stQ SAHTUR-AZF>HELBIOY b T K, SRRREVERDDC N T B,
- BEROEE BERISDY A TEFZEL, TNTNDBAEDMME
BERNIRE, JERENAE, RESNEE . KmBLOVOZEEERETES.
6 BERODB AR 1- RN SERED BT 3 5EOBIRS LUBHNSE
K 5D B OBRD B EHPTES.
- B DB &~ FER-2- S U IEEER A R T D5 EDRIES LURSEIRIED
i BROARE, SERR FNERETES,
B 8 hRAEHER
9 BRIV EFHAE HBEDBEADRES 5f5;0§’§@@%§73\5@4¢m
= SEERLEES BERESH HAEICDWTEHBATED
1018 BROEARETOMAM-1- Eh:'lﬁi&h%og@%%(@//w S)NEBREND X
= BIEFEII\OE(ES, BER) H-XLERBTES.
1138 BRDEARK & TDHE-2- AESZGD.:HEU(E:E}I//\)WJuHEIJ)(JDL,\"CEWWU%EH
= BEOFEEIEHE ESLALEDFE) TaRCE
1238 BRSO -1- Mmmﬁﬁ,ﬁ|&t®.ﬂﬁnﬁ,f(out ZNEND
2nd J ToY 2R A o
Q FORTYw IR BffiEDT, TDAH=X]L, BHESRATES
- B RRISOFE-2- _
138 ietRisic & 2598 FL
- BRI DE-3- _
LHB TN 71 SO GIMA I & BB A, RL
- 5 B ZFHICDLY AN
168 EHEER
FHEEES
SR INFR b LR— bk a3
HETHEZIS 70 20 10 100
EREED 0 0 0 0
BHPIMEE 70 20 10 100
SYTHBRRIOEE 0 0 0 0




ST £ESEPIER | B | BEnE ([BRiy

BBEERIEER

NEES S5-5510 BEXS 59 /i8R

IRERRE B B ODIER SBEIAIER | FEEAL 1

BEERFERL MEBTFHR SIRFE 5

BHEREA HiIEA JEBFRIER Bifp:2
EREK - SRR = FI\Jt‘/‘/\Qb%mﬂ:—T—J BRIEFBRAN/ 7 hFR &, [PhFAEEE - Tl &R

ORI/ FIEZEEA, Tk E (Bt (E2R) J HRULFEAA, SR - BDEE R (Sab¥ -1 -0-1V] &

= AR, Peter Atkins, Julio de Paula, “Atkins’Physical Chemistry”, Oxford University Press ,2004,].Koryta,

J.Dvorak, J.Kavan, ”Prmaples of Electrochemlstry 2ed”, John Wiley and Sons,1993

[EEE ] BELFR B4

HEEE

BARZFOERNNHD 1 DU T, BRILFILOBAEIE#FIT DL,
hb & EERICED <HIRN TS EANRREEN BB t’&ﬁh

{R(C DV TC I

BE tﬁ(dx‘é%ﬂﬁ%ﬁﬁt‘}t%n(&kj TIH5N3ERT

FILF—DE

IW—TIwvo

BRNREELANILOBEE BENRIEL NLOER FEBELANILDBER
1. BEDOEERZRATED BROEEZFMICHATESD., |BEOEERERPFTED. BROEEZHRPF TSR,
2BHIRILF-2ERDOTE |BRIRLF-ELEROTEM (BEIRILF-ZERDTE BHEIRLF-ZERDOTER
SULERICOETARZHET D | BROBSICERICDETHME 45%&”5@L1Tﬁﬁ%}ﬁﬂi§_5 Z (EERCOETHEZEHRET D
cENTED HEITDENTES, entTED, ERTEIRN,
BBREFRT S vILEHAL [BRIEFERT 2w L2 5EICEH Ea.ﬂfb-?ﬂ‘\j://‘v) LEFHIALR |BRULFERT S vILEHALR
REtENTES LRSS LN TED, BtacinTtEs BE3ZENTERL,
4. BMOERBEHZHRAL, F5t Ea.xiﬂ@i%ﬁ*&#ﬁ"ﬂi([ﬁﬁﬂb ES Ea./ﬁ},@tsejj%uﬁﬂﬂb FEE |BHOREHERAL, FHE
HIBdCENTES EEHEI BN TES. FBRZENTES, FTBRZEN TSR,

5. AL > 2 bORIC S DRIEEL
EHETES

LR DR L DIEHIRO
TalzstEca

F)L> R FORIC & D BEBTE
HRTES.

R ORI KD ERESIZ
STETERR0,

67N EafEE, FME | TN e TREE, B T N—REfE, BHMBE | T—IN—REl=, HHRBT
;&HT% BB N TES. ENTEB. ERTER,
BRLERGORECONTS |BEIREORECOVNTEN |BRLERGORECOVNTHE | BRLERIGORE (D THA
v e (CoBE LB T 2, L BN T=3. UatBA TR0,

8. BARKMEH LB RN TOE
FEHEARICDWTCERBATED

EARRE P K UERAIED T OER
EERICDVWCEHRICERBA TE D,

BERES & AR OB
BERICOVWTERATES.

MR M S L UERAIED TDOETR
BRICDVVTEHRIA TSR,

FRIOREHZRIER & DBR

JABEERE1 ¥B - BENEESE (o) MERUEKNFEICHI SMBETNSEHATEDh - ]

JABEEREL 2@l HEHESE (d)() BINIS (1% (Mows - IR (LB B E LR ONS SRS EREREIRET 3
il B

P ABEERE T SR . s BEEEE (o) Mool SlHSUBREINRL CHAGERERAY BEODT (> 1))

METFHOLR AEERE | 4F, HANT WSS LOME TR bS] - 1 BRI T R - 1

6571, e - T T o ek e e T e I o S G T

?%@%H%%ﬂ

SREE D (TR 5%, AARY, BRSSO TEORBAHN S SANESCDTS

ARORIRIER D — i @%ﬂ;(ﬁwagwm?k%ﬁm ZENTED

—T—TEME (EMFE) sihEEUCOBREZRS, BN, MENCFETESDRNZEICDID

ARIDSIRIBE E — i LA, RloEEEELT, ‘fl_‘bbE’J(Lq—Eﬁ'éc_é:b“C‘éZa

—T—hEF‘ F (BPIDEERIM) 60O D(CEFT 3 LENHDSS5, BRI IEPREENS, TORMEER TCEBENESICOTS
ARIDSRIEE F - | 60I< DOBECEEFEI 2 IEIBHDSS5, BFET2NBOMRERS, BANDREEEZR N CTEd

%ﬁﬁﬁ/ﬁ~

BRALFDIERBE(CHIBIULT (S, Galvani ([CLDEMBRDFRUR200FDELZF OFH THD. ANFP
)iﬁﬁl_xm’&gﬁfetb DD FORAMCHEZRO AN TREEL TSz, EENH COBHGELEALTVS,
L__C(Q:EE}TEII_C‘(LF*ﬁg_%:F1§] waeHib(c, BROCBEEVCEBRIGERECDVTEN,

i

BEEIHBE(C L DHPCEE, RENSOEREZMHZE I D/\TR ~_(1550E) _C%ESZ?5°
PMIBLZDEBE L TH< C&, Bs, U5 JAlERNSCEBHdN CABL TH C
BEIFELEERICR Y DHRER (45%) , I\ X |~ (40%) HIURE (15%) T ?4@?50 SI8RIF60m TH D,

RS - F5E (2 =
BN 60m B I BN BO(C DU\ CIRBIREATS = e NS, MRBRDREIZNT R N & UBIHRIEA (& T

g DE LB X DHICALD.
R 30K REIA FOBEZFEBNINE TH D, BETRMSINDEZREPFEICIDBDED &,
REEETE
B BERNE B EDEEBEE
B8 |PU—K- DY ROEE. T7S5F—OEE %’%ﬁ?gg%’g%ﬁﬁf@g%@:m‘t TOER
3 (RIS rLEBRMEFARTI S L ?ggggT//V”@%Kﬁ%Ebeﬁﬁﬁ5:
1stQ 48 ThORES %;11%03%_32?*4?&7?73\73%73\0 BL2DFR(CDL
BIHA -
53 TR S & EAFE LT ;IIQEEA_L@%ZH%IE@F UTCEELDRICDWTETET
61 RIL>X bR (1) FIL A DR ZEEHTEDS,
75@ ;?\)I/\/Z |\G):—Et (2) %)gl/\goz F@iﬁ’&ﬁﬁb\_ﬁ_fiﬁz @%f%*@%ﬂﬁ@%*%b‘
8:E T=IR—K (1) B2 DRTEME p HOBEGRRNHEITD.
anQ 95@ j_)l//\_ (2) g;th)al;aa;l‘?\Bﬁm%m%{q:tﬁir@{t?*i@%i@




BRLZERICDRE

BRALZRICDRE CDOVWTDEZ HNBRETED,

INhS— DR

BEFRGOREICDNT, FEDSIRERE
Lrstln &3,

BEE. Y- T)LOR (1)

BEEDEZAHNEHEUELDRICDVWTCETETES

BBEE. 9-TJTILOR (2)

g—jl)lﬂ)iﬁb"ﬁb") , FA—JIT)LTOv hOE

o

BR_EE

BEREOEFEODREDER S MEFETED.

ERESUOBSEEN

BRAIEF T OEETSE) C DV T URATE D,

SEEE
SER INFR B R =H
=i = 45 40 15 100
EREHEED 0 0 0 0
EP989EE 45 40 15 100
SIEFHERTATRE 0 0 0 0




BRI ESEEPER | B8 | menE ey
BBEERIEER
BESES S5-5520 BEXD 59 /i8R
RERRE B BEATOORERI S B [PEEAL 1
BEER MEBTER MRFFE 5
BHESHA AiEA IBRFEIEL 1
%lﬂi 12U/ BERE . BRE)||ES, FRERE [BKMMETE BENSIHAET] # A?j: SAIRR, #EFE, 7\7{1
EZ, IINEEE AT | Batt, SRS I FRARE [FeEaby Bt - RIORER] dSart, 0
BRIE /B MR, BIREK, H%EHH *Q-FBEZ/\% [E84K - BHEROILF ] NE, RERE, RNILUARHE [ %gﬁxmh\
= SN TROMR | 2R, S, BEIRE, )IIAERHE [ B\ T ES %S RNE L ERDFEDDHDE
b1 , F. Bassolo, R. C. Johnson?t%, IIEE—EER [BAUL S — S mastha b s — ) =@ A, F.Bassolo, R.
C. Johnson, “Coordination Chemistry”, Science Reviews Ltd. (1986)
HEHE BRH &
FEER

1. SEMEF RS S L CERLAE
. IUPACE[CE DL\ CERARDE

(BehiF. Bofiuzg. BLRE/RE) (CDWCEHBAT D ENTES.

ehnc=s

BENETLALOHERAEAV CREA A - BATORFEDEN SEADEEEZHETES,

 fERIBIER A IOA U TR TR0 1) DIsthOBE ORI OMER. EOHEE CE 3.

B FOERREZE BV TERORIGREZHAT D ENTES,

HEARDEBFRENHRATED,

2
3
g. 2 DRSS R (R rMEaiEn, DFeiEnm) CHI BRI ZRS,
6
)

L—T w2

HBNRERELNLDOBR

BENZEELANILDOBER

REELANLDER

1, SEAMEEESE R E CEBRAE
(Behrr. Betrs. BBARE) (C
SWCHIAT B e CE 2.

HKMEFEEE S F CEE/IRAE
(AohirF. Bohr#k, BoEEfed) (C
DWTCETHIEITRICENTEDS

SBMEEEZ SN TEERRE
(EEﬂ? Befrdy, ECREIRE) D
SN, FEOFEIC DUV T

BN E 2N ETERIIAE

(BehiF. Bofdi. BoBERe) o
A, FEOBEICDVTHRATD
CERTERLY,

. FRCENCES,
2. IUPACE[CED\\THkOHE |IUPACEICEDN\T. MMaises |IUPACEICESLT. mampgs |[WPACELEONT, Muss
nTEs, " DR BT BN CES, |DHEEDBI BN Tas, |PERERETDILNTIBN

3. BBNET LS IUHEHRESE
BWTEREA A - B FDiEH;s
ggﬁh\bﬁ’éﬁm*“"li%‘: AT

BHENETILESSUHERSZER
WTEREA A - FOBHE
gt*b%ﬁ‘é%@ﬁi’li’&éﬁﬂﬂ_@ =

HENETILEIUHERSZRA
WEEBRDREMRZRATE D,

BENTTILOLUEEREZH
WSRO T ESZ R TERAL

°

4. 2 ODfLFHEGIER (RS

S, DTFPUEER) (CRYD

Eﬁfeﬂ’]fdﬁﬂuﬁk%ﬁg FBADEF
EENHRPFTED.

2 DODeEFEEER (RFMEe

@Eﬁ DFIEER) (CEIDE
RORIFEES, HAROETFE

BNEATESD,

2 O FESER (REMES
iR, DFIEIER) DEVVER
BATE3,

2 D LFESER (REMES
R, ﬁ?ﬁhﬁfﬂum) DENER
BTER.

5. iEmiBiEmz LA U Tl 715
DRSNS EARDIEE OREIEDE
[, BHIEETCED,

faEBEmEIsA L CRAUF5D
Eﬁéb‘bf’a‘%@iﬁl_bﬁzz'lid){tﬁﬁ
 BIMEETESD.

‘fnaéeiﬁfiﬁm Bef 758 ma s iA

‘fnaatﬁii
TERA0N,

. B FiEIE R E SR A

6. BT OEIRRISE A TIHE
DRISREZ AT B ENT=

o

Bl FDEHRRICE B\ TEEARD
RISGEEZHPIT D ENTED

2 DB F BRSO D
CTELWEBBR T3,

2 DB T BRSO D
WTCEWESRBATERR,

FRIORFEBZRIEE & DREEF

g)é%‘%ﬁ%ﬁ%ﬂztig HEREBZ (d)(1) BMIZE (IF¥ (MEES - FitER) (CHIF3EMIZOABIHESEREWENRET 26
i fal

JABEEE%1 —;E - BEIEBE (d)(4) (ITF) HENRERT DB LORER EEEERRL, BICHIET 2ERIIREE

JABEER%®1 B - HEIEBR (e) BLORY, RilibIVNER=ZFIA L;‘C?iAODE*‘k%ﬁM@hé _&30)7*3*/(/5573

MELTFROLE - BERNEEE 2 EODDCHARITSTFIRTOSE LABKIEY SO 7Y, @EEE (LFTHI - RISIT#

. WM, WIR(E, ZFEMFRCMR, HMEUEFEIO— 2T (HREARLY, AU, MR TEER, SmitE— ZT(JE{B? g
IOETS, SMIZERREFBLC, BRETDEFEHERS, TR ERR CE BEENESC OIS,

FHEE T KM

FREED (ITFER) #HF, BARNE, BRSO TZ0ERMNM SICEHZEEICDITD
ARIDERIEE D - iv 2%, EANY, BRI KO L2 OS2 SrID 50 TFNEERRCISATE3

FREEE (BENTY) s U CoESRE5, BEN, ‘ﬂi’f;uEI’JL—T— ATEDENDEFCDITD

SREE F (FFOZERM) 0D< DICERYT 3 TFNHDSS, BB E T 2EFBEEES5, %@Bﬂh%iﬁ%‘c%% EhEB(ICDIT3

ARIDSRIEE F - | 60I< DOBECEEGEI 2 IEIBHDS S5, BrET2HBOMRERS, BEANDREEER N TEd

%ﬁﬁﬁ/ﬁ~

TRIEAZHREL, WBAZIENRT DE %’(‘DEELL?GDE*E CHEDREE (CDVWTIERT S,
2 ODALFESER(C DV TSN - CZIBR T
- SRR F DEBEFAE EAcfi FERORISEE &@Eﬁﬁ‘%ﬁﬁﬁfa,

i

- HBRENORDBEASIUFER, FRE - EHEERICEK D%‘*AE’](LJ_ESZF%uﬂﬂﬁ?é (RENDEDEHE XUHEK
1 20%, TPRIERER35%, EHRRERAS%DEIR) , AtgmIF60m E )

CBERE, FEREOTMAN 40U 60k EDS Z iR E lfCﬁtD CEnBD, HBRSI(80% 7)) MBI E Y B
BEDET B, BRBREDZ T FEONEINIE60SZBZ RNEDE T B,

BEDEDT - L

ﬁ’fﬁft%&":é:()ﬁ%ﬁ—?—_cﬂ’abt_%ﬂuﬁkb‘gﬁfetfd%@"c MENBZEBUBRR(CIROC L, MEEDO( 25 —F
‘JF’Z/EFHL/TF%E%IE%#H”L/TD EXEBCBOBO - ENRECHD GOBEU LOEYEREIEES D

- BREBEAELTLRLOT, BATHERUE S — I\b‘?ﬂlﬂgﬁbbtfd5o BETRE, AL/ —MERBC

AR &, B, BHEOERERDSIDIC I > NEEERAS
%$¥¢Eu<m&¥%®%ﬁcbt@ BRITE(CEY D $BH #%%Lbfrﬁlkl@@%ﬁ?%(Eﬁ@%ﬁﬁ&u
CEEEICE, /-, BE, EEEERTRIE,
BT
i BRRE B EDREEE
. " e s e WMEEESRLET, BELMRE @OF, B
138 k& (3 —BRATF. BRArE. BomE TR ARATE N TES. =
AIHA 1stQ 218 SRR E IUPACE(CE DV EEBADHmENTE S,
35\@ &E%ODEET‘_&@ 4j/®*§¢ﬁ ( 1 ) ??E"JE?} btﬂﬁﬁ{$o)§i,|‘$(:jb\tgﬁﬂﬂj§:tb\‘




%’% fEazEo CTHAORERZHRATD LN TS

438 EAROREE DB AL OEE (2)
6iE SEBADOETIEE EYETFESRHETIENTES,
- TN B aIRRE AU CREEEE, JMEske s
78 BT eI FREOEENHA CE S, e
8iE hRERER
e o ymrmea dETHH SCFSENIETE 3., KL EHE, BX
od  |mentm (1) E OB REN S 5, T
P P—— ?ﬁ;&%%ﬁg:}%g)k%é’ii}&@%%(ZDL\‘CEREH?Z)Z
1138 RATTISIZH HTNEEREIPML, ROITSEREIPTES.
12 |EBREEEORIRZAS ML (68) Sk B FBORED SHEORPHILCONTHATS
2ndQ e N SEMHEIRILE—, RISTRILE— ESBRORITRE
138 | RIGEEOER COEEN TS S, )
- - . BIEN S BRTEEOESN A TE S, HheE
14:8 BEIEN & ERAE AR }E;ﬁ.&l—, E}Emﬁ'lit(:ﬁ;"ﬁ%% 3. = =
2ODBERRIG (FREE, 26) OHIBICDOVTHIAT
158 BIRISOHAE BTENTE D, bo>AANREANTEENAR
EDOBEERECE3,
1618
SHlE S
hRgsER EHIER FE &8
RETEEE 35 45 20 100
ERBRE 25 30 10 65
EF9MEE 10 15 10 35
SBFEHTYEE 0 0 0 0




ST EEEEPIFR | B | gpE [RET¥
REERIER
BESES S55-5635 BEXD 5P / Mg
RERRE B BEATOORERI S B [PEEAL 1
BEER MEBTER MRFFE 5
BHESHA % IBRFEIEL %HER:2
HRVE /B IEIS—T—IIZ“‘AE’WIﬂl %EH_%%EL MEFT2 (RETEE3M) — MR CIEE - | $IEE/E0. Levenspil, “Chemical Reaction
ngineering, 3rd Edition”, John Wiley & Sons. ,1998
HEHE TEHEA
BhERE

1. EFRISZDFEL,

E1p sy
2. RIEOSROMEREEREL, RISE, TILHE

E’bdﬁ}ﬂﬁ}iﬁ}%ﬁ, TOREERGERDENZ T CHIATE S,
ﬁr&t’&ufﬁkib'}?wﬁgtb‘féﬁo

3 RISEEDEE( D\ CEREL, SESERBAICHI BRLRERZ ST =&

4. EPRISE, EREHRERLE, TRBRICEDR T EEL, RISK Emﬁﬁ &m%owm&ﬁwé_cmtgéoabu,%n
ENORGEDMEDENEHB CE S,
JIL—T w2
IBENELEL ARLOER EENREEL ALDOBEE AELAILOEE
m%ﬁm%ﬁﬁb 153 Rz a8 m%&m%ﬁﬁb BN RIS m;&m&ﬁau EDRIGE
BEEEL EEBEERILE, TRENR |, ERBEERILE, aslR |, ERERERILE, TEERR
E%@@M%+ﬁhﬁ%T%5° m%wgm%ﬁ%Téﬁo m%®EH&E%T%QM
RISQOEROMGZIRL, IS |\RISORROBED SRILE, £ |RISOE ﬂ%ﬁﬁb&ﬁi,%
F)EEE2 EILNE, DERCELHBIl DR, DERCENECLOR |ILDE, HEREEIELELDR
goﬁma_cntga HBENTES, $HD ENTERUN,
SISREDEZR(ICDOVWTIERL SISREDEZR(ICDOVWTIERL RIREDEZRICDWLWTIEERL
B)EEE3 S NE A TR B gxma&mkrf&%gmv BRI RE S ST
EREESHICENTEB. CENTES CEDNTELLN,
EIRISE, SEGREER LS
,ngIﬁm%@ﬂﬁﬁﬁﬁu ENRIGE, EEERERSSE |E9RGE, Ehﬁ#ﬁ&@%
=) EiE4 RIGER, RIGHHE, IGO0 |, ulu@E:é}im%E@Eﬁn HE=0 |, /)ll.:@E:é}im SORETETER U
B h RHBCENTED, =BIC |, RIGE, RIGEE, RibE0k |, RInE, RitkE, kit
INTNORIGEDOEEEDEL |fEERDBCENTES, TEERDBZENTERN,
%ﬁ%fgﬁo
FRIOFEEZIER & DOBHER
%é%éf%ﬁ%tif HBEIEEE (d)(1) BFTE (T% MAES - It BT3B TXONSEHRAESSHERENETET 35
H B
JABEEE#1 29 . ww ELEEE (d)(4) (T%) SiENEIRT S LOMBEA CRMERAL, BH)CHIE Y 5 ERI7REE
JABEEEET 8. HEHEEE (o) DN ﬁmaivhﬁ%ﬂﬁbt&AmﬁfEmﬂiér®@TU4/&b
YBETERIOFS - :'Jé@ifT 2 5EDDL DLF*WF'-@LZDI—?—%Q?ODDB ==k =y I:—T— B9F mEEE, {tFEITFI - RIS

, MeEROAT, WIB(EE, SEHARICINZ, ML T— 2T (HREHRALY , By, H*—lI—?—%%ﬁ PR I— ZT(JE{B? g
}\0;‘%—7—, E;@lI—T—iﬁﬁfd&%‘:th BREETIEMMEEERS, TORIEER CEBEENESICDITS.
E 1|
FREE D (TFER) %, Ef’*ﬂ?—, BRI D KU T F ORI SICANZE(C DT D
ARORIRIER D - iv 8F, BARZE, 'Iﬁiﬁﬂim?}b&UI?@EE&%H.&P&%F?%E?@I?E’]F? ﬁ#&(JE}ﬂ‘C%%
HIEE E (fre+2) s & L COEERES, B, MEHICFE TS IRNZERICDT
7-L<$40)5$ﬁlﬁﬁ E —ii T4, BahoiEszalT, ‘fL‘mE’Jk”‘“?%;tb‘T%%
FRER F(BFIDEESI) DO DICBHET BIFNBNSS, BRET DEPHAEES, TORMERE TE3ENEZCDTS
ARIDOFIRIER F - | BOD DWERRCHAGRIZTENHFDSS, %Fﬂt@'%ﬁﬁ@%ﬂuﬁk’&ﬁﬁ ERNREZRCENTES

%ﬁﬁﬁ/ﬁ

RIST#(&, RBRPOBATEONLT —INEDISHBRRCEIS DN EVSRINEME, FLIT ZRMTHBRE
RIFEET B ODEBEZ R DRICEEINSRD, T Cld, BREE CORMDERETERNICAFTL, TORE

mE
RICED L TERIGEEDRTS J:OEFE\*#G)&E(JDL \COREBRNBEEHIES 3.

®ECE, J—b, B, *%E Ojjﬁﬁ’fﬁz’&ﬁﬁﬁi%;t
BEERE (RN A8RACBYESCLVMOBDC &, BBRALRNE, BEMERESN VBT EE
TJEM U, REALET, EHb‘EEXZEﬂ‘CMEL\%—A(L(J ﬁh.‘iﬂ"&'}?&)i?o EEREDSEIN L EIRN T BT EHNE

TE%IEE(Ji?%u_ESZEFLE@]@“%W@@J\:%&S&Uﬁ A THRENCOEREZIMN T 5. EHER45%, TR
35%, EB20%DEE THENICFHET 5. SBRIF60=THD.

REDEDTT - 37K

BFEZ3EH GOEBOBEFEENNE) LU T, BEDEEDHOTREBI, BREZRDDIHDEERE
BLURRBROERDOOILNER RS LITEDET D

R ﬁgmgg&*ﬁoamuﬂurﬁm@&%m¢5_an@5n,%@kmbﬁﬁ EEENE L < RESARC DS
i d\ \
IBEEE
B BENE BT EDELERE
8 RIS T2 DS EEREE S, BRI, ORI
{LZRIEDDFED LUORIGEsDDFE , mu@ﬁ?é}iﬁfgﬁ@lib\%u%ﬂﬂ_c
o e RISDERN B IBRE L, &mf DA%, BE
28 | RSORESENEER (1) Y T T T £
e e RIGOERIBFEERL, RIGE, EILHE, HE
38 | RSoR@HBIE (2) Y L e T
- RIGEE (1) e i s

RISEE (2)

USR8 & RIS R DRI MIBREAEBSMT C ENTES.

g
6]

. BEESIRREDIT S SUBREEBEDE M ZAVWT, R
BEE ERREDITIUES S UMRERERFE DT SREREEEHT CENTE D,

RIERE (3)

R
[

RISEE (4) . MM —RERICORERXZESHI LN TED.
M —RMERICORERBSCO7—LZDOXRK  |Ffe, V=L ZIXRICDOVWCHIATES,

>
(&

o
&

TR A ER




Ritgsmsgst_ (1)

@ﬁ}imgﬁmuﬂu u‘l’%%—:b }i}l_l: }imﬂ%ﬁﬁ, }iﬁﬁ_\

o 5 K2 Rt BOWEZRDSZ ENTED
108 RIsZaDeREt (2) BB ERISE R DRGSR L/ ﬁﬂ?\ , RGHESRE
EEERSER DT | RISROBREERDDCENTES
118 RIGesDEETH (3) L’F}Jﬁ?**ﬁ}imgﬁ@uzu &=z, }iﬁﬁz, RIGHEFR
EHHEIF B RIGERDERETN | REBOHEERHDENTES
SE Em%ﬁ@uyu-l-_t (4) IIILLE?IE&”E%EO)DXD u+§;&b }ill_l‘:\ EWH%FEﬁ
sng 128 |CREErmssomts R BOEE RS ehi T
i@ }imgﬁwuiu-l-_t ( 5 ) l}lbL%ﬂﬁm%ﬁmuin u‘i’%% L/ /ihl‘? }iﬁﬁ_\ﬂﬁlﬁ
TSR RIGEEDRET N , RISERDEEZERDD Cb\‘C =3
B RIGasDEET (6) N )iﬁl?%ﬁ@ﬂxiﬁ(u:k% 146 @Eb\%IEﬁﬁFL/ RIGZRDK
RIGERDER (C K DHEBEDLLE BERDDZENTEDS,
N RIGZRDEETR (7) N RISZRDRIC L D! |$ EDEVWVEIBRL, RIGZRDHAE
RIGZRDER (C KD HBEDLEER BaERDODZENTED,
JE]
A
SHER =
HwEFHEEIS 80 100
EiEavae 20 20
BEFIRYEE 60 80
D EFHEREYRE 0 0




== . ~ ° o =
B TRESEIEE | MBEE [FH20EE Q0174E) | mmnE [HEL T WHTE (&
BIEERIEIR
BEES S5-5715 BEXD BP9 / g
REERRE BE EfDiER & HEATE FIEEAL: 2
FERFR METFER HRFE 5
Fs%EA BiIEA ERFRGER AIEA: 3
%&ﬂi:m (2= fﬁ*‘?f SHE MR [R— > H% $5hR] FRIEFRA, BETU> MEERSE
B BE[CT1—-X7— ¥EEE%§E EMER+ YIS () RBEE, WEBEYE Fﬂ?%h&%ﬁ?%%—?—l
. Retll AITIE [Hics) Sk, ARURE AR, WSS BRI ( ARREERQRA| £1
= ﬁhOWUNBOFMOGEWSRY&hEMWEECmnaakww WEHR [5>)\UBETFORE] =R
{EZEAN, BIRHE I DADEHDEEERF AR XERE, ?*ﬁ%% [BERQMFR | EXRE, MASxE
Z [JOsA>T>S=7U> ] HRIEFEIA, BEAK=ER [5 )VO8 & (Fah ) BRI IR)
HHHE B I EK
FEEE
1. DFENFORBEGRC, BEFIFNEFNTCELERZHRBATE D,
2. B FHRBEX BRMOSAN RTINS FOEGFHERZ (CBEDSMIEMRBIC DV THIATE S,
3. FIREESRMIEDIZERS 2L T g 2N ERETES.
4. AEZWNFEDS JUBERNGEIC L DIBRILTIDOREEZHATE D,
5. DN AMRR EXTY—DEHEICDWTHRIATE D, )
6. #H#AX DN ADFHEASN B MIEZIRE T 25 EDREZHIATED,
7. N5 — (B AT BDIRELRTFDREECDOVWTHATES,
8. EREME KUVBERKEN CHIFBRINKELF(CRDI/I\DE CD%EE’DL\_CEEEH_C%5Q
9. 1EY), MEHIUBYICHITDMEZ D N ARMDILGAICDWNTEIR TE
10. jDT’(/I// 7Y ODOENS LHEZREATE D, )
11. {ﬁ%@ﬁ?ﬁl_a?ckl}/\jff- RiESOBEEEREL, RURTF REOEEEZHATED.
12. ’5’)/ \OBDERPTDE "’“"J%Eﬁqtb FNCERET BT INTEOPIEETBCENTES.
13. 2 ) \TEO—RGERTEE, DTEATED LUDBRBREOMERT, TOREESHE TS, )
14, BBIHCE DS ) \IBOUIMBEN TR SN 3B E A T, —RIEED TR DV T R ORIEEHATES,
15, BT ERELEATINZERDEA(CDVT, TOHESLIOREBHNFETES,
16. TOFA>ISS=FUS DRV ERRBRRZEOEHEIEH T, TONBHRATES.
IW—TIwo
IR EIEL NLOER EENBIELNLOEER FEELANLDOER
DFEMZFORBEERIC, Bz |DFEMFOREBEESRIC, Bz |DFEMZFOREETERIC, Bn
FEBFE1L FIFNEFNTELERZSHA |FIFNEFNTELERZ#MN | FIFNEFN TS ERZHA
TE3. REETE3. TERLN,
B FHERI EMORARNINEN | B FERIIMOSARNIEEN | Bn R XM OSEIIRRN
FEBR2 %&OE{E?’FE@ZKE?]D%@@ BIVBEGEFHERZ (CRADDMIE |BICELFHRZ (CRDh D MR
RIREIC DUV TERIATE D, FIREIC DUV TG TE S, RRE(C DLV CERBA TSR0,
N HIPREEE NS T OIS RS % 2258, %'JBE@??ED“%E@E%EE?JE?@E&E %Uﬁﬁﬁﬁib“ﬁi@ﬁ%ﬁyq’&é@%ﬁﬁ
::UJ%E*:T:3 b_CtDLﬁg_5*§_t€fuﬁ,Hﬂ_Cgéo b?tﬂﬁﬁiéﬁiﬁﬁ*ﬁmﬁﬁﬁﬂtg }/TW&E@'%&EV&@@FC%HL\
IEZNEES LUBERNGEICK IEENAESLIUBERNAEICK EENAES JUBERNAEICK
HEBF4 DIBERIORELZZHATED | DIEELSIDOREEZAFAT ?\iﬁgﬁﬂﬁuwﬁii‘}ﬁ’é%ﬁﬂﬂ_@%@
I D N AUFF ENRDH—DEFECD | DN ARE ERDS—DERECD | DN ARTE ERDS—DERE(CD
R WCHBACTES, WCHEIRERBATE . WCHBATERL,
I DNADFNEASNCEE |BRXDNADFNEASNGCE (fRIRX DN ADFHNEAENZE
FEBF6 TR ZERIE T DA EDRIEZS | EHRERETDHEOREZE] | THRZRE I35 EDREZH
BATE3. RERATES, BTS00,
AEEET /\79—(;%1?591‘5EJE{E¥@ /\/7/5’—(;%)\3'591@!%1541:?0) /\’7’9—(_%)\3'5%5!%1513?0)
TEEE RARECDWVWTCEHRIATE S, AEECOVWTHEIRERIATED, |[ARECDVWTEATEA,
ERENEIVERENCHITD |ERENVESIUVERENCHITD |ERENSIUEREYICHITD
B EES SREBET LB ) TBEDR |IRBGET LS ) EDR |IREEGT L &35 ) IEDR
BOVWTHETES, BOVWTHIRGATE S, BHOWTHRIATERL,
ey, MESLUEMCHSTDE (B, MESIUEYICHSITDE 1B, MESIUEICHSITDHE
FiEE1E9 X DN ARAROGAICDVNTHEL |3 DN ARMOSAICDVTHEL [#3X DN A RMDSRC DV THE

HTED.

REERCTED.

§R‘C‘§7QIL\

R - TOFA>TES—FUSSDB JOFA>I>>= USO8 ([OFA>I>>=7US 0
FEBZ10 BB KUIEDEARAN NS Z 51 E'JE]SJ:U'TEEE@%ZKE’JW ’&uﬂﬂﬂ
* E'JJBJQU*EEEEJEEH_C§5Q T=3. TR0,

o T IBODFIBESLUORTF | T BODFBEHLURTF

BhEERL (RAnmatEn - oAy |SREDEEOEAZERL X |MEEOBEORSLERCET
F hﬁﬁ@l—u)\*gLEuﬂﬂﬂ_Cg5o J/\oj’a’- [N @ﬁ/A*ﬁL’&uﬁHH_C éﬂztc_\é;’;a?: REEDERIGE T

5> ) IBOERB TOERSE DUINTBDERPTOEIRMEE] | I )\ TBDOEERD TOEREE

FEBRI2

E FL, TNCEZHET DTN
BRI EEFEZ ENTES.

DEKRZEREL, TNICEKHEID
S ITEDEEESFEZ ENT

o

DEARZHERETET, %ﬂ(‘_ux_—ﬁ
IBIIIBEBDRERFEE
ATEE,

FEBRL3

)N ED— /A*gL/;&}:E/f
FEATED LUDEEEE EUDW'J
ZEF, TORBZHATED,

B> )N TBEDO—IRISERTE
FAEED &Uﬁ}ﬁﬁ*zﬁu,ﬁmﬁl
%’%ﬂf TOEATERIEZA

o

A )N BEDO—IRIBISRTEE
FEATEES J:Uﬁ‘rﬁﬁ*E*“/E(DWU
BHEFDENTERA,

HERFL4

PEEM(CEDEY 2/ \OBDIHK
BEN RN DBEZRB TS
, RSO FRIGECDNTE
DERIBEEFATE S,

BEIEICE S5 ) (ET
BIENTERK SN DIBIEDOEARZ
BT g ZIREEDTRIEIEICD
WCZDEARREZHFACES.

BRI CEDE5 > ) OB
BENTE R SN 5 BIRDERZ S
TS0, RSSO
[COUCEDEARIEELE (=
ENAN

FEBFRLS

B FERIEUCAINZEREDE
ALCDWT, ZOFFESIVEREE
DA TES.,

BILFZRIEUCAINEZRDE
ACDWT, ZOHFESIUVEKR
KRB SRBCEB,

B FEREUCAINEZERDE
ACDWT, EDIFTESIUER
HIRIEN SHAB T E 200,




TOFAIS=PUSO%R | TOFAS ISP ISI%A |TOFA2 I S=TUSI%R
FEBRL6 WERRBRNMEDERZS T | WERRERNZEDEMRZEHT | W RAERIZEDEARHZ DT

, TOREHATES. , TOEANRSHACES.  [BT LN TERL,
FRIORERREH & DRtk

éé%éf%ﬁ%tig HEIZEE (d)(1) BPTE (T2 (RAES - I8 CHTIEFITR2ONESFHESESHERENETET 36
H FJt.

JABEEE®E1 3 .%5 ﬂLEFGﬂEQ@ﬂ% ﬁma;ommﬁﬂmutﬁAogﬁ%m&varm@ HA S EEH
METEZRNOEE - HEEBE 2 DI NICEFET 3 TEDHDS AaWtE, BTty REEE, WCETET - 1, RISTS
WM, BB, FEGPLCNZ, MEHEEO— ZTHH%MHM% E%Mﬂm%,ﬁﬂli%% EPMEFT— ztmgm¥ =P
IOBTY, ENIERREEEBLT, ﬁﬁ&?%%ﬁﬂﬁ%ﬁ%i%wﬁw% R TEZRENESICDOTB.

2REED (TFER) XY, BANY, BHREND LU0 TFOERMESSANES(C DTS

AR DEHRIEE D - i AR B S S BRI IR RS = oD T2 5

SREEE (BENTE) s L COEBEERS, BEN, BENCEETE3ENIEE(CDT3

ARIDOSARIEE E — i I?—%Dn%k }ﬁfha)ﬂf?ﬁ;&)_b_c %L?;uﬂ’](u?“a“?%gtb‘"cé
%hﬁﬁF(%ﬁ@%&ﬁm)B@D<DL%@?51?%5®DB BE T 2EPIEERRS, TORMERR TE3HENEECDIS
FRDSRIEE F - | 503 DOBECIRT 3 LEOTDS5, -3 30 BOMEERS, BEANGRELR Cin =5

%Z%jj_/f‘

B (SHIRR DB MR D EIRIEL, HIBEDHEED D W\ IEWERE I DIedDFL R ER(ELTFoO—=27, &
FEFIDMAT, N TZEZDNADIERE, RIRT 5= RICLBERE, in vitro R(C K DETFHREERTEL ’i'EHH’Pl/\GDJEﬁ
W= FEAE, REBREADBLEFOEAE, BT o0— /‘&ﬁﬁb\tnam?@ﬁﬂﬁ RS B, | eI

A DEELERERE> T3S /T8 5(CDUVT, WEaDBEE, 7= BEESIDREE, ﬁ?’fﬁLC%@Hﬁﬁb&G)
R, B FIREIC L B3I\ TBNFORERES ) \’JéI—T—O)*ERg(JDL \CRRERT B

BE(E3AZFEDEMFE LPAFFON FENF TBRE UL BRI Z T CEF AN TITS (-8, /{D—RA> MM
) . g BEEREFBE(CTOEBEREDODHDORBEE LN A N ZEHRT D, F EEEDERE (FPRI
B DEDT - 5L %ﬁ40 /0 TEHAER40%, B - TR R20%EETHETMI D, AEmE60RTHD.  HlN50=L E60sk
= - BOBECELR (REA80%) AT5 LN DD, BEDKEENH2E, HERRSLINFLEESNEL AR
REFHARZZIR CERVENGDOTIEREI DL, BB, Bilkzz 137z %A®u¥4ﬁ(3605’£i_z&b\€®&?

EN
\ H(GE, DFENFOBRNME T NBRL CTHC &, T, BENSEERTILOCETARTEES, BIE
SERS B (BYEE) M UECHD, BEOTEROEE, BRERDSHOREEBADEBH RO MROERHS
EDESEEICRNEDC & (0BHOESEBIUETT) .
IREEtH
B BENS B S DEEEE
1 BEFTEEE BEFIZOENS LUBEERATE 3,
n TN SEETRIRE O AN 2B, BETH
21@. %H@ZDNA%.%ﬁjJ’f I\j’f/tﬁmfif':ﬁmﬁ @Z(L%béf&IEFﬁL(LDL\%D%HH_C
\ - BTN DRI R O3 DA%
38 EEFORDEN HHAT=5, DN ABBDEEEEC DN THIACE
" s P —SFAES S — HT > REIC L HIEERER
438 D N AIBEFESIDREZE EEICDWTCEBATES,
. . . BEFOO—— > IO EIBRL, BET
Q|58 |EEFI0-=7 OO AT DU CHIA TS 5.
- {17 D N ADFOBIMIADBASEC OV TIE
6:8 BEFIO——0 EBE-RIT—F B, K25 AT SIRRET ORI
3 < o
e Ty T
o . I\oE TR, ), MRS L
PR R, FEGHERC OB [T 3487 D N ARihdISAICON TR CE 2
iR 88 PRRER
95@ jDT’r/ :/ U \/0&(; %g%_/( \/I\/:/‘:TU \/ga)g WB&U*EX%E%REH
o — 7= MO TIEES LONTF REAOEEZIER
108 |7SIBESIWE U, RURTF REOBRIBEEHE TS 5.
o e 5 ) EDERRTOERBEIZIBREL, THCH
138 |52 TEOSHE LT BH  BEDREET S N CES.
E ~, ) CHEE 7 = /\050) U\’T%L/;&ﬂ:_/f DFE /Eu}E/fEbctUﬁ
2nd0 128 |52 ) BB ARG I S LS
- BB CEDS 5> ) CBDYT REEN TR SN 28
138 |9 OEOERIEEDT EaRill Cx, —BEDBHSEIC DL\ C 2 DRIE
A CES.
R - BETEIMEL A TNERDEAICONT, T05
148 | EEFOATHER D LURIBH RP =S,
- — o~ = JOFA>Io>=7 ) 0% AN RABERERZED
18 |FOTA>TS= TV 2 DORIE BAIEDS, TONSHACTES., ~
1638
SRS
TR CREER 98 - TR a:
BATmEE 40 40 20 100
ERNEED 0 0 20 20
HPAAE 40 40 0 80
SETHERAAE 0 0 0 0




SV T EESEPIER | B | m2nE [aay

BIEERIBHR

BEES S5-5740 BEXS BP9 /R

AR o BIOOTERI S BIEN | FAEEAL: 1

FsRFRl METFR MRFE 5

BHESHA % JEBFRIER %HER:2
KRELME [RBTI BRORDCHEEZF R F4i, FIEFHE [RRMHOR2017]  ZFREAFH

BRIE/ B W/ £5EE  BFxoiisE [V TEINEREE] —,\Hjﬂbi SHMEME  THhhDYPIVENEERL
ERETDRS]  =HHAR, H.-D. Belitz et al., “Food Chemistry”, Sprlnger

HLUKE FE2H EA

FEER

BRPCE

MG CEZEZICRDBED &N

*E*TE’] (L..u#)auﬁﬁ (LS

iﬂ%ﬁﬁﬁ@ﬁIE’&EEﬁAtbgﬁuud){l:—?—LBﬁ?%Fﬂ B IENTES,
ZILED, BRODERCRANCABTZIN DI IERI S ENTES.

=TV
IBBNIRELELANLOEE EENREELANILOER REELANLOEZE
BRPCEFNDIHRDOFEZIE | BERPICEFNDIHDOIFEZIE |BRPICEFTN DD DRREZ] ﬁuuq:‘( SENDRDDIFHEZIE
7u, ﬁun@'flﬂ?—(uﬁé?%ﬁﬂﬁ%ﬁ Zu, ﬁnu@ﬂﬁ?—(uﬁai5ﬁnﬁﬁ RIZARL, BROICFICRATD/ |fEC BmOEFICEAT M
iz < c_é_’_b\_C?f%a fi#< c_c‘:b‘_Céﬁ EEE%Z%L(‘.’.D‘T%%;. EE’&@F< ;Cb‘_cgﬂb\
%L%}LE’](L—E¥§ JICMDMEO & | FBENH DMRGERICEFEB (CH %li%}uﬂq(gg%g JCDEOCE [MENCEZEEZEICRDEBDCE
DD EN TS, A CERN,
ﬁE*IE'](CE%aEﬁ SMmuieh, B2 |[BENCERCESmLEzZD, BS E%En“ﬂ HDLJL’O BROEZY |EmCEMTET, BHDEX®
@%Z‘\"%ﬂf\f W@’&ﬁt)\’f)‘\ﬁﬁ' DEZARNT W@’i’ﬁb"@‘\’ﬂ@'— .ﬂ/\f Wé’&%ﬁ@“%;&b‘fg EAT= W@’&%i’é@“%;&b‘f%
<HRERIDENTEDS, <RERKIBDENTED. Do 2 AN
FRIOFEERIER & DR
%égg)E %fﬁ%ﬁtq—” - BEIEBRE (d)(1) BFITE (IF @EESs - FHilEld) (BT3B IZ0ONRIRBE=SHEHENHET D6
JABE Eg-ﬁul #‘ﬂ BEEBR (e) EL DR, T§1TIHSJ:U'|E§E’£*UFE UTHEDERZRRT DIeHDTH 1 > 88
JABEEE#1 ZT.HEIEEE ~(9) EIE\ M (CFEE TEDEN
mBETF ﬂ@"“‘_’_’ BE 'JLE*—;— 1 87, BART Bk SOME I?—ETJ:E |1 - 0, BHEF 1 - DEFET - T, I8
%?I , HEEFEI - I, DFEME, ﬂﬁ—?ﬁﬁ—?, TR, ISR, METYERLEEBLT, I?—G)Eﬁ’*fﬂuﬁktmﬁﬁﬁ’&%k?ﬁ
SEEE 1 R
SREE D (LFER) gy, BRANT, SRS ST FORBAM AN ESC OIS

ARDE ﬁlﬁﬁ D —iv 8%, BRARE, 'Iﬁiﬁﬁma':J:UI—T—G)EE’E%DuE‘k’&EFﬂﬁﬁ@I—T—E’]F‘i Eﬁ#ﬁ&kﬂ?ﬁﬁ"@%%

—T—TEH E_(ffiay#a) B’Zﬁ]%t UCOERZERS, BB CFE TS BN ETICON

ARIDSIRIEE E — i T, RoEEEELT, %L%}bE’](L—;gg-%(_CD\ >

—T—MEF‘ F (BPIOEERIM) 60O D(CEFT 3 LENHDSS5, BRI IEPMREENS, TORMEER TS BENESICOTS
ARIDSRIEE F - | 60D<DOBECEEI 2 IEIBHDSS5, BFET2HBOMRERS, BEANDREEER N TEd

%ﬁﬁﬁ/ﬁ~

EICDVWTER, EEELT, 1HDBIETEL, BAAOEBSIEREE DR ZT
BPDEXERELTCESS.,

ﬁuu( iﬂéﬁ%ﬁdb%_éﬂ%%

iz SRR BT B DN CRERIT .,

FEQIIN—-TI— Gbﬁﬁ%qﬂrb\(LLwTL\(o BYIORET, [BmICAULT, EOXSRMEK - BL (30
DB - A%) ZH>TVB0ON ? | [COVTSHRIEE CREAL CE5>DT, BPDEXZEEHTHL & (Bl

BROEDT - 73 | BT, BRZEHRPATS. SAECEPEBORRREENTRADL) . ?Eﬁ’imb‘%ﬁu(«_ZH%F'EJL/U:ODE—FE“D‘M\

TH0D, BELK— FMEEELTESS, s M ERRR35%, ¢Faﬁuﬁ%ﬁ35%, FR20%, B - FW10% THD
. OABEE60RUETHD. BtiRIFEIRIRE PRIRERD70%5 & B
SFER ES/NBRG <CEREZIDEN O EHEPEMICSI L CLVRWNMES, LiR— hZERE URD D B, FEBEFE
e BEBHFEL TV BEE(C[IRETHMIZE6 0SS & T 5. BEEEOBENE(CH L TEERREEMLUD,
A5t E
b BEAT BT EDEEER
va (REREE - i3 BROBEICONTHET 3TN TES,
NE K5 S (— E =
28 BriEpp.01~99) KSEEC DV THBTE S,
38 BRE BRFMMCOVTEDRDICEEL, REL, &H
= RS L UHEHR) IR ENTEB,
\E ERKAEYD - s L ggnn s -
55@ (%&ﬂipp 43~57) bﬁ’;o)*gl_t% E%Hﬂtgﬁo
\E G )\O8 <) SRR VR L it s -
(SE (?}ﬂlﬂipp 57"’69) B INDEDIEE EHREZ SR TE D,
%H 7B B FERI B BLFHERIBRICDVWTEDRRDICERL, ®BXRL
= (RERD L UER) , BMI DCENTEB,
818 FhRgEtER
s E5=> S g =~ a6 4 2 gR 7
91 (%ﬁqup69,\/77) EY = DR ZRIATE S,
o= =23 === e -
10:E (—%{ﬂ%pp77~81) \*j)bo)%ﬁb%—:uﬁﬂﬂtgéo
ahq  |1um  |BERD - 2wEs RENDERNS) EERANEZES, TOREEBIS
= (##1&pp.100~111) 2.
12‘% %E@ﬁﬁ](:rﬂa—§ﬁ:ﬁﬁé 7E®§DD(LF§?§F% nungtl_/ %ﬂ(c.?(ﬂfﬁ
= (%R) DIEDICERL, %?E@'Zoc_é:b\‘c—é*éo
e HAADOESEREE st — .
1318 (ﬁl%ﬁiﬁ% %*ﬂ%ﬁ) EK*@@%LE:HXE’—E(c_j(/\_CEE@F_Cg%o




\ . IHDBEOMIIEE R, THUCDLN TREMD DR
148 BREDERERVEEETORRT ZIIDTENTES. HODURLUEMUDEERE
(BX) BRI ENTED. =5(C, BRRCFOMEERIC
WEREIREITDCENTES,
158 CNHSOBREECEITT CNHSOBREEICAITRDOEZ ZDNDPYL
o X, MDANEBRIDZENTED,
1638
SHmEIS
TEHAGER hRRE R B - & =
RETHMmEES 35 35 20 10 100
ERERI8E 15 15 5 0 35
EF9MEE 20 20 10 5 55
D EFHERTAIEE 0 0 5 5 10




| mene (e msis

MR TRESSEPER | B

BIEELEER
BBEES S5-5750 BEXD BP9 /R
RERRE BE BEDIERI S BEAER | FEEAL: 1
R METFR WRFF 5
BHESHA AiEA IBRFEIEL BiHA:2
BRIE BTV I\%ﬁﬁﬁ/ﬁ%.g ﬁEﬂ/AEBﬂE% MEM—I\AAFTo /O — AP SHEEE, E?Elﬂﬁfﬁﬂﬂﬁ
HRlE /24 [e8ET @%L?—J Fongan ’(I/T’( J4 ‘17 HESE PEUVESEY | TXRAE=, EI#L;E HEFEMm
{9}53211.1 , NHBIEXE [BARDEHR] _7J<%:|Z MICROBIAL BIOTECHNOLOGY W.H.FREEMAN & COMPANY
HUKE af BN
iEEE

1;%@%@%5@?’%&1@4—’}%& EEFECOVNTIERL, SHIFTDZ 5 &b“C%éo
ANFBRROSE - FESECOVTIERL, RAITDE .
WE) A AT o OS—ERAVERS - BRRARNOE *EZVULDL\_C@&FLJ AT D CENTED,

IW—=JUVvD

IENELEL AL OEE EENELEL NLOEE EEL NVOEE
1) REEERNOBE - WESE 1) RERSRNORE - WEHE 1) FRERERNOEE - WE s - "
Redite T i e rvcllPeitc - il e er gl Pbiice + figt et L) FHELENOER JOSE
TESD. T3, DL\TDS%HH?5;&D\‘C%§O c il

2) RERROEH - WEHECD |2) RERROREH - WEAECD |2) RERROHHE - WsHED
WTIZREL, SRS 5 EN TS |\ TERL, AT SCCn Ca |\ TERL, BEngREicoy |2) FERROEE - BEmACD
3. 3. THAT DN TE B, i ¢

) WER) A0 05 F R |3) BED) (A7 0 0SB [3) M) Lot s
Rk AR ER (L BRI O, er iR e e DR I e st vtz
COWCTIRL, RHATHoEN |V CIBRL, SEATHC N |[COVNCIBREL, EHBIBAEIc (D“”t“@ﬁj'j /ﬁﬂﬂtg#b\

TE3, TE3, DVTHBET D ENTE S, c Al ¢

FRIOREHZRIER & DBR

%égg)E %fﬁ %kt—}%’ - BEIEBR (d)(1) BMIZ (IF MEES - ) CHTEMIZONEHRFESEHERENMEEIDE
ol E

JABEEE%1 “E“” - BBIEBLR (e) B4 (Dﬂ—?—é RS SVERZFRL THE GDE"J?E%M&?‘%T &)@Tﬂ/{ SfE

MBTFRDFE - %5( EUEEM 1 8%, BRRY BREMEIOMET FERE, MEF] . BEAEFT - DIEFET - R

{EF1 - 0, £EFI - I, DFEWNE, CFRDTF, ICHREFE, ICAME, ME I%i%ﬁmt%b_b"c I—?—G)Eﬁfeiﬂnﬁk&mﬁﬁbﬁﬁ(gjw

D

FREE I XK

AR ®£$ﬁlﬁﬁ D v #F, BANZ, [EmES LU T F ORI FPINTFO T FHMBERRICISATESD
FREEE (‘ﬂi’buB’J““) BiiE & U COEERES, B, MR CYRTE38NZEICDITS

ARIDSIRIEE E — i T, BoESERLT, HREHCEET BN TES

BEHLEE
= WEYENRBUERE - S SRB0BER, PLURBREBICDOVWTHERT D, TEMENREICOWNTESND A
RERBROEE, TOEEBRE, ROCNSOEMIC DOV THERT S,

BREOM, TV, TOSTOEFRALCERT D, #BEEICE, /-, FRAE, JUS Ml L/Zajj
S DTS - 55k (IERBTBT &, FEHE, EHRR45%, 72 l;éqﬂF'aﬁit&))BS% BB K— N20%DEA TS 5. &

= ! 18I0 Cd Do SN S0 E60mABOIBE (CHBIEES LU %ﬁi&ﬂﬂhﬂb‘ﬁﬂ?&%kﬂL/_Cﬁuﬂﬁﬁ (uit%ﬁ
380%) ZITSTENDBD. 138, BBRER TGS DFHAF0mEBRIBVVEDNLETS.

RENE CHRL QR - ISR ZIEAR I D720, %ﬁm%“wg%@;ag METH D, ZKﬂEGD%uﬂf{a(di
ERR 3%?;;?1—,{%??%7—5 BEVEST 3. BRIBRDBRZEDDHICRELR— MERL, tNEt-o> CHFYES

REESTE
iE BEANT BT EDFEER
1B FHlg - S S FHlE - IS CMAEMDORD (CDOWTIBRTE S,
] PV ~ &l (D1>) O - £ESECDVWTEFE TS
38 |EEE (01) Ee
J N R WEE (BB ORE- LESECONCBRCES
1stQ p— — = y :
ey EAN =~ = EBH (DA AF— T35 —) 45 - £ESE
5:8 .71<EEIIE ('7424'—— * jj/T_) (:%L\_Ciiﬁg_cg5o -7 =
E D (f 21w FKEBAE (FE - AEUwY) O - £ESECDN
o o
R 8 |5 N(FREED)
9iE 28 - IKIg 2l - RIS - £EFECDOVWTIERTED,
108 F—Z . g—)L~ gc;—%x‘- T—J)L b - EEAECDWTIEBET
1138 I I DY - AEFECDVWTIERETES,
12i@ B BRFOR - £ESECDVWTERETES,
2ndQ 138 FElZTRRR] FERFRRRI DR - £EHECOVWTIEBTE D,
1438 HAORESER %&%%?ﬁﬁ%%%uﬁﬁ UTeBAROREEREM(C DU\ TR
1538 HEOFFERER %&%%%@%%Uﬁﬁ Ut R OREBEERE M (C DU\ TIRAR
168




SRS

TEHREER

TAM(FREELED)

BELNR— b

=1
=i = 45 35 20 100
EHEREEN 20 20 10 50
HPIRIEE 25 15 10 50




| mgnE [apaBcs

MR TRESSEPER | B

BIEEREHR

BEES §5-5770 BEXD BP9 /&R

RERRE =% BIOMER S BATER | PEEEM: 1

B WEBETFR MERFEF 5

A HIHA ELGHIES ATHA: 2

BRIE: (BU) BEIJUSNEM [ BM: 1) HEBXS B [JU-> TSIXF v IRl = —ILZ— 'dj}#i
2) KA E VA AITX - EE%%E&L% B OOt 3) X E5F F’_—tfméﬁ&%dﬁlﬁﬁ (38 3h%) |

,\ﬁﬁli 4) FREIEXR, AHDPE F [N\ AAVAEERE - /I\AATYR (EMEFR) FFEOE WA FihEEE.

5) S. Fakirov, D. Bhattacharyya® [Handbook of Engineering Biopolymers: Homopolymers, Blends and

Comp05|tes(2007)J Hanser Gardner Publishing.

BB/ B

BEEE R 2

HEBE

1) &SN FVNEEE ERYIEREEEL. ﬁ?.%ﬂ’]fdiﬁﬂ EARID—IRIBIE - BRE - BEVIEESRATED.
2) EomEEsFHMROEREE. MELeIERL, TOHANTES

3) ENMAESHFOREMETmE, £DM% Iiuiliﬁﬁﬁlftﬁﬁﬂ%%’%’&fiﬁ*b ZOHATED,

4) WEWERWZ)\AANIROBENFIAEZOREZEEL ., WRESEBDEECDNTHRATED.

IW=TUvo

HBNRERELANLDOBR BENZEELANILDOBER REELANLDER

RI|HREDFRIEMPID—IR
MR L.

1)

ﬁ%ﬂ’]fdiﬁﬁ AR D—IRIEE
*ﬁL Dﬁilﬁ ESZ

A D SIS | KR RESRIENO RIS | (RO ED RIS

BTE3.

. BRE. PRI TE D,

. BRE. PEIEFETEER0,

2)
EEZDOMAE L ZIEAEUSRATE

o

ERNFRIESD TMRIDSIRE

EDRESDIMMORRBEL
ZOEE L 2R USRI TE 3,

ENFEESOIMROERBEE
ZTOHBEL IR TE D,

ENEESDIMHORREBEE
TOHRECZIEFE TR,

3)
BARRREEEL. BRSO
IRESEDEL(CDVWTHIATE

WEMZ RN CEMERDZ

WY BV e e R & TEF
PR AR, EPIS DRIk S
SEORLE(CDVWTCEHIATES,

WAEYE A EMEIROEIEF)
RIRRZIEETED

WEME BV ICEMEIRDEIEF
RIRNRZIEEETER,

?ﬂ@ LZEBRIEE & DR

JABE Eg_’%l FE - HRIEER (d)(1) BAITH (IF (MSRE - FEE) (CHEIIFITFORBEFARSHAERENIRETDE
BELEEIR (e é ; BL ORI, ﬁﬂ]&b&l)‘lai&’i*ﬂﬁﬁ U CHEDERZRHRRT DIebDTH 1
%5( BEH, Mg cFBTED
E'JEE*— BEAEFT - DIEF I

St Ef’*ﬂ% &R LUWE I%Eﬁfe, EMEE T - 3
DFEWE, (CFRNY, SRR, HRE, WE in%ﬁmc#@_bt I%G)Eﬁfeiﬂn%k&mﬁﬁb%%(gjw

FBEE I R

FRERFE D (TFEEE) 7, BANT, BERMEICTFORBABEICHNESCOTSD
ARIDSRIEE D — iv 285, EARE, BRSSO L FOERAHE SPIDHO L NEERRICSHATES
HREEE (MENTYE) iEsE L CORERES, BN, BENCFETI2RAZEICOHS
ARIOERIES E — i TSRS, BioEREBLT, MENICEBIZENTED

BELESE

BRFMRANES Y DER - BISMBECDOWTHIELL. £EDMTSIAF VU, %%mﬁ¥%®hﬂiﬂﬁ%ﬁ = FIAE
DiEE, Wit BRRR, WeESHISECDOVWTHIRT D, S5CAMER (BHE. K. HEEE) CDM?th_CCD

i
BFIABCDWVWT. ZOIRKRESBDEEICDVWTHIRT D,

ENRIEDD FOERE TOBSINFEE A LIcE,. oML AN RIS CER I D. Eb(:/?*(ﬂ‘?%d)
BMFIRECDVT, Lﬂid)ibl"'lé: BOERICDOVTHRBEZITRS, ?E%(if?—ﬂﬁﬁf%ﬁiﬁ?%h‘ A%’Db\d)sl\t‘y

BERDEDT - T | SR (CONCEEFEEEML. CORRIONTIL DTS 3 RRT, REEEBCICOVCRS - 58
(Bov%) - biatin (i0%) - TMaRIA (40%) TEHii L. AEEEZOOREILL T 5.
= Gy T TEERE oL, FERCRSNZAMIESEEC L OROEOC & RHADRIER
330BMN EOEFRBENAES D) . CHORBO—HEL CILT TS 3 &R FHID—EES 5, B
R Tl onamey e TR Tk S AT A R e egd
8 LT RS 5. el U\ CRARREL AU EEEE PRREADE Dias £ 2 U L TR T 5%
1551
i NS BT EOELEER
LA [EAFEEITMR (1) BETMRORR RS \mmem TooL2-pECOLCHRETE 3.
28 |[ESMEBHTHN (2) (remrtsmEsF ([ZEFREIRETSATY JECONTORRBIT
30 |£sMUEEHTHN (3)  SWmETmn SIBADEEE TORBEIEIC DL CHIFTE 5.
BB |EDMEEATHE (4) AERBHFHN A SMATICOVTIREL, TORENR
15tQ AT TS RS
5B |0 BERSTHN (5) RUTSIEREDTM (x| BREs THNOBERETES,
- 68 |ESMUEEHTHN (6) MEWMRRUIRTIL |@EMNEaEs FHRICOL TN TE 5.
78 |EENECHTESTHEE (1)  mEn ENRIBD FHROBELECOVN CORADTS
SE  |WEHECHTHETHEE (2) #abE LIORUERTUROREKICSSHRERB TS
98  |BESECHTHEHIE (3) EAMEMIE | EARIMNOARIEIEC DL CRBTE 3.
108 |BENECOTEETES (1) EnmmmE TR0 100 T ONRRBC TORMAICOL TR
2ndQ 2 7 ST (— E
108 |[WENECSTIETES (5) Eommms  |TRTERITONMEBE TORMAICOLCERA
128 |EWEBOEMHA (1) EMEBROTINF—E |/ A ARRORENEHHEC OV CHATES.




138 |4MEROESFE (2) SAATRIS— [AA D SR A A T 3R LT
148 |SWEROEIHE (3) BBl WM E AV BB C OV TR TE B,
(sm | |ENEROEINA (4) JAAUFII—CED | A AT OH—RAVEIELEIC DT
RS R T BN DBRIRE S EOERIC OV CHIATE B,

168

FMmES

CRIERER THIRER #E as

Bommas 40 40 20 100

EHiEeRe 32 32 16 80

BEPIRJEE 8 8 4 20




BT RSSEPER | B | menE |=ems
RIEERIER
REES S5-5900 RBX5 5P/ wME
IRZERLRE =ik - 28 BT ODFERI & BEEATER [B{EEAT: 10
FERER} YIE T FH SIRFE 5
FAE%EA B JEBFRER AiEA: 10 #8A:10
BRIE/ B HRIZE  BEHREDIBRESE(CIBDCE /SENE | BEHEDIBRESE(CIDE
BUHE ElLE
Bz EE

- CNETHFA TSR, %9*%4;—353:01%’&%&%(;%5? BEN E BRI ER Y SHENERT ZENHERD.

. ﬁﬂj‘h %L@Fﬁiﬁﬁ EE’J’&EDD

2
. HFEREE R T DICHD w5 "C%5°

L ERIEREIRE (XEGRES)

IDENT

C, ERREE - %EH’&—EFL/T?%%%’&LHT%%
. NELEgRET— 9b|ﬁ¥|§’&ﬁtﬂfd~§§’&ﬁﬁb\_€ﬁ¢ﬁ

. MROBES LURRZRIXERN TEEHDZENT

HEASEENLTCTTLE T —

23>z,

u¥4ﬂﬁ¢% ZenTEB,
éﬁi(uij LJ_CJEt)J(L_ BT BDENTED,

1
2
3
4
5. %Eﬁ:ﬁr@
6
7
8.
J

L—T w2

BENOEIEL L OB BENRELEL OB KENEL AL OEE
1 CNETEATILRY, BA |CNETHATILEY, BAN |cnxcacangy, gy |SHESTATELEG, ST
ST L T RSk i [P L0 TSR AR B RDe |Foa0 IS AT e prsNE R kL
CERIARTENT SENTS | LRIIRTERTSENERT | LRIARTENY ShAZHS A B S e
FTENERD TEN RS BRI ORI CEMNERD. |G T o
2. WRREOMES - BNZRE [FAREOMES - BNERNT |BRREONES - BNENE - | HAREONES - BNEHE -
<3, =3, A Rl S 3. A8 Chili CE L,

AFRREZFRT DILHDHEH =

3. MIRMEMERT B0t |RREERRT BIzo0site | HRRERRRT BIoDhitE |Gl 25
EURCED, GECES, e EEOE aECRS, © WS EEEECEIRCIR

@t}] | i&%uyi (Yﬁkuﬂ Eﬁﬂ]@’l*i&%ﬂﬂ% (Ymgﬁlxg J@D@lﬁi&:{g@m }E%%_E _CIR Etﬂr Iﬁgﬁﬁgﬂﬂ ;E?E;(_E{F.F_CE
s Aty F [ESRRENE Ea % (XAEES) TN TR DK (XAMEES) TEoLnT
5. TEEEETC, SheE. x| DOERHEELT, XREE - (IS - BB IRRHEZYC WS - BEEBLERRH BT
Diae oL, FEAR W \Rie kil CRRERTCES |, TRED - s #RUCER | CCRREE - RH2ERL (R

o

EEITCEB.

BREZIT TSR,

6. INEUIEET —F0IBIREHE

INE LT BT —F B EE)

IRE LT ET —F R T E)

BE - 887215 CENELILEE
T 9b|ﬁ§&¢&Ltﬂ7&gE¢&ﬁﬁb\

PRERE AN CHRIR - SIS 5 | QEEERL CHRIR - SIS 5 | REEEAL, BS - RBEEC :
CENTER. ENTES, IR - Ml S BN TR s, | (R ST BCEATTERL
BT L U A | B s L s e m et | TADBED LURREDNE -1 (WS - EBEE CORRDBED
7 IROBESSUBRERIY | IROBEOLUMRERIIR |05 e e YRR o inacs |LORRERILRCEEDS
< : - : neds. Ehceil
EEOETHRNSEEN [0S - BEEE CEANGEE

8. ﬁﬂnW@’&gﬁ"Jb_le/ﬁ‘/T
—> 3> %170, BRECHUTHE
PITIHE 3'5;&73‘??550

HRANSZEN Lijl/t > T—
BRE O U CEL)
59D c‘:b‘"C%%

>3 >%&1TV),
(alrve=y

L/_Cj LtE>F—23>%&T0)
, BRECHUTEICKRETRS

‘F’] L/_Cj LE>FT—23> %D
TEREICHUTHEDICHETDS

ENTES. ERNTERL

FHRIDH 'JJ_E$ JEH & DBR

m
I mﬂi
'JrHFF
HJ

B -8B 'JJEEFE (d)(3) TFOERENAS - BilERa L, AiSHZRIEL CREZIRRL, BHI T, BRI DED
22 - yEHEER é) (T3) RUENERY 22 LOMES & REe AL, B ihd SEMRNREE

#3 ?ﬂﬁéﬂé@%— e)% A DRIZ, #itds SUBERZFIA b‘C?‘iAODE'ﬁ%ﬁ*,;&?%T HDTH A HES

2 f) IRy, DEEREFN, SNBFOIZI1 -5 - 328

3 - EREEE
B - WETEEE (9) BEN, BEM(CEE TS 385D

HEREBEZE Q%i%hf%ﬂ%ﬁ@?f SHEIN(CHSZED, FLHDEEN

ZEE 3 FHERB, (CIMEBEERLY, SR - TRILFE— 15, REMFELRETELT, APBANERT BRI
ﬂ:‘C%%EULJJ FHYS BN, BEHER S ERIES(CDTS.,

© BB Bt Bt B
l]}j l]]w

B>>>>>>

MIIHH@wwwmowm
2mmmmm

il

Z
Z5
?
F3 -
k|
AT

A i - i

Hw
1
H_i\

Eﬁ

T En

0B C (Joa=r—S3>) BABTER, RE, HRTETLESF— S0 ih CERNRETIS 1= 55> % & Bh0E
SHORBMENEBICOIS i

ARDOERIER C- | BODEZXREEHTILELFT—23>TES

ARIDSRIES C — i HFOBRPLERAERL, HRTE5

THBRE (BANTE) e L CORRES, SIN, BENCEBCESRNESICOND

ARIDRRES E - | BlOZILICBLATTS, BENC IR e CE5

D RRE £ T e Ra L . s 295 ChTES
;ranF(aﬁoiﬁﬁm)€@o<ouﬁﬁ¢51;ﬁﬁoog BE Y SEIEEERS, TORMERR TSN EBICOTS
FROEIRBE F -1 i, HE, TRERLC, RIEELHL, MERADR DR B e ZES ()  TOREERITES
FRORRIEE | i BT 2 ABhE el s TN 2R C. BRI E S s o e

CROR N (IR ottt EAs Shive L, B, SR Co SARED, =51 e, BaNER-TH

N S oo oo
;Tgfq;‘ﬁr *-|~J]§rnrr|rnrnrr|rn

Sl

MmEEICDIFD
AROSRIEE H- | HMETIDTFICONT, RN ERYS DINMEREERMCcED
BELLEE
mg(LBW5E%@$7iﬁké7&5H§Tb‘5§o FEERREGERDMAERT—VICEATDRE, RERETEDIIEEFEIT
‘fn%d)ﬁﬂﬁ%, INRTZENTITD. _
Bz —A%ﬁﬂn%ﬁ BAGE o, BR, RIS IL U T3 OEMEEN, KB UTOBREZRS, BE
jj‘;li_%?’]%;g_C%%ﬁub EORID([CEATBIENHDSS, BREY EFIHEEERS, TORIEER CZ3




BERDESDTT - 737E

BERDEFCHITDEEDOF R OIEEE, Tﬁﬁ]@ﬁﬁ% WH, It F—3a>rE, MRICEEYT 3 —EDEENDERN
=BT, ERNDRIMERORRSE
ERBREDERE(ICDWNT, L/{—FODHIEILJ: DBREINICTHET 3.
’:PF'EIEﬁE:un%T:ﬁﬁ{&L/, SHEDBS ICE DS ZBEE N 10050E CIHET 3. :Fi'ﬂﬁ%_:’:PF'EEﬁE iR &9 B,
- 1B(CHRXIREZERD B, 22DEBE (EB1L=18EHKE, FE1EL) N Y%Eu;bb ﬁm@ﬁﬁ.ﬁkgjb\f%ﬂ
%ﬂlOO RECEHE T 2. FARDFHEZ60%, EIEDHHZ40% CTEETL, S EHills 5
2ACHRXERRZETD. RERE(SEF ;4%@%&5(;%3(/\_(100'_5/£_Cu:|:{ﬂﬁb :Fi’Jﬁﬁ’%ﬁA?%?Eﬁt
Tgﬁilﬁ(iﬂffﬁﬁﬁbf =S DIREFAFLADR D A DR AR A8 IC & > T 10080E CaMli 3 . (_TL%TJH
FEAT
- PR ESTUEiRZE20%, WXFHiimZE30%, BARiHiimZ20%, HFEITRE30% CEETLIcEDZREETD

BHRAIF605THS.

TS EERRETS oo T3, TRNSIEEREE T HRIREIDRINERSE .
REEETE
8 BENE BT EDFERE
18 ERRECBIBHAIR MRREONES - BNERH CE 5.
; SHEDETE - T FREDMES - ENERH TS 5.
28 |RAHEORE - X P T e e
CNETRACELET, BANES LU L 2SR
38 S'lfﬁk%ﬁﬁ, ‘EE, ;%%ﬁm— I(I:E;E@_Flbj] (‘:M‘guinugﬁ%@ﬁﬁ@_ﬁﬁbjﬂ}&j—\@_; &73\
BB EIE (HHEES) 3TN TES,
15tQ ERGHBETC, RRRE - SRR CRREE
4 R, MBS, =% Eé%%éﬁ?—@ﬁ%ﬁ%ﬁwmgﬁﬁmmtﬁﬁ
Ml B N TED.
5 Bt Bt
BiHA 618 Bt [t
78 Bt Bt
8l Bt Bt
9 Bt Bt
108 |Br Bt
158 |Pr Bt
128 |Bt Bt
Q- T3m R AL
148 |Br Bt
158 |Bt Bt
168
B | SRERRMEELE e e
21 1088 : FERRTRRES Bt
RWEEET T, RIEE - B2 CRRE R
38 RBR, MWHEE, =¥ INE U &85 — SPEREE SRR A TRIR
3rdQ FHET B ENTED
48 Bt Bt
58 Bt Bt
68 Bt Bt
78 Bt Bt
18 8l B.L AL
9B Bt Bt
108 |Rt Bt
P D FROBRS SUNRERSR TE DD ENT
wng |2 [BE _ Bt
138 1804 Y TR OEH Bt
1468 BT ERYEEROE D sr st hcag, o BR
158 |1 AT ErtRvEas Bt
168
TR
RRSRE 2 S T EE2 ARES ai
HWEFHMmEIS 20 30 20 30 100
R 10 10 10 10 40
EF9MEE 10 20 10 20 60
DEHEHABIEE 0 0 0 0 0




