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1. #FELE

R F A IR, WI—ATFEGRKEGER, AN HOBA XEXK
PR E, HFEARA SR EGNLE . EHRFIEIRERE R A, LI EwIe s
BRBAHER TN BAHRSZHARL . BRFEXERREATHSZ VAR, MARKT
A atE NFAEGFIEREF ) IRLEEFIEHLER,

KIETMHAeZ, heg 5 BARRAT RRAHA S BAK, DMZAAN T/ERE. [22F T
R fd P Z AT, A3ay, pufAFRdFEEH e, IEH5ERGLESL,
AR BFAENF L RA L AT TEEN, B, ARXEFRERTELEL, XE
Bt T, B&— MR EWEIR, 2RI EHTHE FRFTAH: “ROHF
HAED? N AT T RAZXG? XK R R AN F? 7

AEARFELR—BRE, EREBA KGR M LIR, AET o T @ BReHF
BB RE, FRERETRE AR ZBEAAOIE, 18 AR ZRGFA,
PHEZI. 9. %, $4FTRAEFTHRIEI—EST. A, 2aFLHEELR
FA A KA E L, SFAERBAASHEAF IO T EEFRELZL RN,
2 REAR
2.1 RAZGER

RiER—MEIREGIES, ERRKAEPERRA LR, HAEAFHRIRLA



ot ARMEAZ[FFRAN T AL LG LERAE, AFAEAAETKT EELN K
FAES, BRI RBEORARSNRE, FEEEG-ITFLETR, BIARAEGFT,
EFAET AR IR AR EM IR AT, FRENFRIAAXGETZ L LEL, &
P ARG E LU F B S T A LEIF S BN R , RS F LML
EF Mo
2.2 RAELAFHEFLEMFHRE, 4R

FEEE—MAE A AR F R I REBR T @ FEE, L, ZAH . AHRE
FaF KPR PR A RE. AFRERZBT /G FEEELAFSZERLERAL
RFEF G —ANF TR ~ EAEFRGREH L REF ARG Z I RN, KR4
ABA I RF IR G BEEGBE LR, RFERE—FF A KR L &5, &
AR ERIENLE TR, BAREZGE L,
2.3 RENH L HEIAEL

A IEIE R & B 3 ] F A F EARAUR A G R E G 1. AT RHA, A5t
R ARy stk It A, AR T MNAE R T E T TRRGI R, FHEI9CH
B — K, $RTHABERETE. &£ EAHEE+E K Oscar ENybaken %4t 4
— AN 8 B IEIL P, A 46%89 15 LR T A2 T 1%, 7.2%R T A&, LA A5k
PR 69 AL 39593 I P X AP HL P 3L 2 % . 7] 4= dynamics, electric, physics, pneumonia %

(FRH, 2002) o A hEiEFeds T L AT VAR A& A A3 69 A A R OR A2 B Ay 3 7 A 15
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T AAHTASYERERFIALB LT, LRREBE S L5428 L. (bt

A N EAH R Ao TR R)

2.4 RALMYATIE R R REAE Y

HEEEBEPEFEERAGBEEENIES S oM ESGERFRT 2. XA R A4

BALFHITZANRFEEARLRE AN BHAEARF KAMF 0 LR 58 2 T

eFo. ML AEMHEEF LALTRE ERATRABETA LIRS E RELTEERE

1T R BARGY 3 S 4R1E 4% )5 S o ]4=:For separating iron from the impurities the iron ore

must be melted. 7& A4 3235 7 2 % & F“Itis (was)...that”iX — 5% 78 &, 4=:ltis heat that

causes many chemical changes. (L3R5 M A % I A= LK T IR)

B2, BANMHEENE G EIERF LA BT 8% RARFEH, L A6

A EHFBEHEMDAFERSHR L, LREFERASE, Hb, SRFEHFTH,

A8 B AR R B A R AW R PR . AR

1. FHECEERRLE R EIF LA RMH LR, RERFEH, LB 2%

HERHEMMAFAERS OB L, LREFBALE., #HL, SREGHFH, mAZ

B R REAAE, BiF T AW AR 1P AL

2. AHHFZFBOFLEXREE—, BR, FAZXENEFLLFLFERERZ, £

—. BPME R %do, take, make XAE49 % & L Ll 15, A EIE P EA0E LT

2, RRBT XALWER 5 M.



3 AHKEIZR M PBEIES, CERTE, BF, FERALPHEREWGHF
B, CTRERFE LY EFAE.

4. FHFEEEICEA EITE, #A X%, 70%A L6 FHEEEEICR A 42T 5.
AEiE. BRKEHEF, LEFELRTETE. A&,

5. %A% A E XHALTLA B @ 5015 R B AR A B & L8 2 B340 89538 R 3 #4235

6. EiBEAZAMLE, HREEZBRXSEAENES. FHRZEBE AR IES T LR
Y EMEFR, WREMME, W HBATEEARIERENFTATRE S,

7. K218 A 4 3F R 4 F4E .

8. K &1 Ak 18 15 7194915 A 5 14235

9. Mt 4K X Ei&E, HXK/E@that A75] Fa91ER 2 6 A E T EHME,

10. % At 48 X 258K 8 F 6 @iE A E 256933812 K485,

11. % AAaEa sk k= A 24 7. 4B, T, M asH. REBEH 2RES,

12. FREASAANBRANALRGEGKE) . (HIR5AELFE R L&A AT R)
25 REEBFALAENXE

F W INER KRR EA R ey L al, LRRNFHFFHRLRT V54, MEL
Fai, B, REMALE, LINSALE, LHARE—RLTRE, XH2

KFAFE—FAHEERR,
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26 REAETRI AN EHHEEFA

AL R A R B A B B8R A,
2.7 FAXRAEGLEN

FiEA—AERMENIES. REEAES BT WERRT XEBAEEI, LA L
REzdfeE, BRXAL, HHZ, wEX, HEFEH, KAAKA O TT; LEE
RS —EZ AR (PRRKRKE, BAMERGRNE) WEEAFE. ChiE,
RiaR, H&, e, i, FeAH, RAAL, o, ARILE, FEw0, B
K BABOEFHSER. ETRFLEGEANIINEERNOER LR ER LK, FiEHRAH
REERAAKZSHETZ— (KT RIE) , ERAARKECEFT . R E—F1
LR AT A R I B Ay, R _Eot H UG BE 6915 8 80% A 3 iE A HEA,
AEREHSOEHEERPBELEENWHI=, ARE HHNEEEE9Z =, BTX
ERE R %, A ELGFHEAALT, FRETERENES, +A k)BTt

Xk, TRESAEGELHA, GLIEH>AEEZ R %R HAR)
3 HIFRHA

3.1 HIFHBMR. FH
2014/7-% 4, W) T F1%, 35

2011/9 - 2014/6, REKXF, HFI1Z, L+,

11



2008/9 - 2011/6, J ®IFE K5, Amfes, M+,

2004/9 - 2008/6, ML FIE, ¥, FL,
B2HEFHE

FaEg, B, 198451 A4, WGHA, PEER, 3, 305, 2014 56 A
ERERFFALFIZEEFE, AEALEZRERARELGHRL, TH - HE
FRAMMASL, —ARERY “KIFAL”, —AWNEIFREALIHRAD, —R
WINEHKBFTEERED, —AMAFEE G5 WA T EEREFRAeFf— R mik
IERFREFMAEL LCHEBRAIFREE LR KLU 30 &, 34 £{Chem. Eng.
Sci.) {CrystEngCommy, {Dalton Trans.), {Organometallics), {J. Coord. Chem.), {Aust.
J. Chem.), {Inorg. Chim. Acta) % & 2F4p £ % %, # SClAKF it X 20 4 . ik
A B % L AF] {Inorg. Chim. Acta), €J. Mol. Struct) 5 % 45 A
3I3FARHAE (F M)

EENEH B WIS E K AR T, kM ERIT. FI&ERAE
FABACREA KT O R TEEAT 69T, S, B it HE AL A B E
Wram e R AABEMRT, #FIERAKFTEFLAEE L.

4 FA5iRAL

HAF . AT, HELF, s, R TRE, g T42
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5 iRAZ B AR

ARBERANF IR T ZAAMA LT LG —TER L LER, @ ARAZNF T,
$ AT A ARG B R LB A, FRIE U SUARAG R A TR, AR B ARAE X 41T S BT
wieE; RATBULFAERNELLAR, R F A M EL R GG L EFF L
LB LAREFNTANKRE T 2 H WidiD; BT A RGN 3 E L ARG AR AR

71, R R FIEHATHM L FE BN, ROFAEANELSEM, AFLELSBENF I F

SN BRBE A, MR FF 2 HE
Part 1 1) AHFEBEBEIKR, A, BL, 8 | AEREALK, B |8 Fi
AHH IE ES ARSI A, EC, 9 XFF

2) AHHE W LR R AR LM, i 89 4% .

3) HHLFHIEL Bk

Part 2 Unit 1 Chemical Industry 1 #—F 7MAE| 16 Fit
T Unit 4 Sources of Chemicals FIEAELAR, WA,
Sk B Unit 10 What |s Chemical Engineering? | 3L, & X% 5 @)

Unit 13 Unit Operationsin Chemical R

Engineering 2. ®aE L Lk

Unit 17 Chemical Reaction Engineering Re 1, KEa A7

13




Unit 19 Introduction to Process Design | #& 7
Unit 21 Chemical Industry and 3. ¥ RFT RN
Environment + b 3550
Part 3 Periodic table of the elements W i b4 4 6 ST
152 4 TR Nomenclature of Chemicals
o ik
7 RAEE K
7.1 #F¥ 71—

7.11 #F BAR

1 T RAREEE AR, /A, L, 9 XF TR 8

2. TRARF LR EAREHN,
712 HFEAKE (BER. BR)

HFEHNE: A3 3%E (English for Science and Technology, EST) & 3% B T & A4
5 I RBEARARM —AP B LR, B AFHF], BRTBAREELIK, HE,
BIL, 9 XFTmERRXIRERHE, THAREF LK ERLEH,

TR AHEEAUR, WA, WL, 9 XF 7 @64 R

14




713 #HFEILRF &

(1) Warm-up

1) Why learn English?  (iF3& 3. #F]%)

2) What is Scientific English?  (#4% %)

(2) Background Information

The development of Scientific English (3 #% %)

(3) Introduction to Scientific Articles and Scientific English

1) The basic structure of Scientific Articles (3 #% %)

2) The principle character of Scientific English on Type (#i%%)

3) The principle character of Scientific English on Tense (##% %)

4) The names of several common elements and chemicals (##% %)

7.1.4 ¥E kg4

1. B3] FHEEE 69 45 S R ATH LAk 8 224

2. WILH L 8 JUAPF WAL L& BACF Y 69 4 AR

7.15 £EfH

(1) KRS, 3% KiEAMLBEHE. L7 FEHH d i, 2002

(2) AFKHE. = RAARFEEBHEHS. Lk EEINMEHTF k4, 2001

(3) FEXIR. = AAH ZE®IFHIE. bR S H AL, 2001

15



(4 EWH¥, Rk, .55 AXBHBYELERR. 7 FdRFH R, 2000
(5) #ik X, THIW. BHAAHZE. bW B Lk dik4t, 2007.
72 HFELZ
7.21 HF B iR
TRAA B AR, WA, BIL. 9 XF 7 @agdfh
722 #FAK (BER. ER)
HFHNA: FH3EE (English for Science and Technology, EST) & 4% Fl T A A4
5 TAZRARAURG — AP B AR, BRAAFHF], BRKTBAREELEK, HE,
WL, RAFT@EGERAIMER L, THEARE LR RLEH,
AR AHGEB AR, /A, BL. 9 XFF7 @K s
723 #EFIAER T,
(1) Warm-up
Review:
1) The basic structure of Scientific Articles (#17] %)
2) The principle character of Scientific English on Type (32 ¥ %)
3) The principle character of Scientific English on Tense (4% 9] i)
4) The names of several common elements and chemicals (4217 %)

(2) Introduction to Scientific English

16



1) The principle character of Scientific English on Vocabulary (#4% %)

2) The principle character of Scientific English on Sentence Structure (3 #% %)

3) The names of other elements— The Periodic Table of the Elements (it %, #H#%7%)

17



(—). 2% (dement) 4 4755

H hydrogen [ "haidrodzon]  He helium ['hi:liam] Li lithium ['liBiom]
Be beryllium [be'riliom] B boron ['bo:ron] C carbon [ 'ka:ban]
N nitrogen [ 'naitradzan] O oxygen [ 'oksidzan] F fluorine ['fluari:n]
Neneon ['ni:on 'ni:an| Na sodium ['soudiom] Mg magnesium [mzg'ni:ziom]

Al auminum [ elju'miniom, alo'miniom]

Si silicon [ 'silikan] P phosphorus ['fosforas] S sulfur [ ['salfs]

Cl chlorine ['klo:ri:n] Ar argon ['a:gon] Cacacium [ 'kalsiom]
Rb rubidium [ru:'bidiam] K potassium [pa'teesiom]  Br bromine ['broumi:n]
| iodine [ aiadi:n] Babarium ['beariom]

ApwHAFE

Fe:iron[‘aian] Mn : manganese [ mengo'ni:z]

Cu: copper ['kops] 42T #: Cuprum

Zn: zinc [zinK]

Hg: mercury ['mo:kjuri] kiR T & A i At 2 6947 "Fhydor argyros (7 4%)
Ag: silver ['silva] 42T %Argentum Bf 5k @ # i Largyros (91 %)
TEMF5AQ, 5 EL Lsilver 2748 T;

Au: gold [gould] £ 8942 T &Aurum k A A i Laurora (b))

18



TAEFFAU, 5% 4gold LK F .
Pt: platinum ['pletinem]  Mn: Manganese [ mango'ni:z]
4 (Ei&: Plutonium) R-FF#% 494, TH 5 2Pu, [plu'touniom] & %%
71 Bl SRR F ITHAM HEAT T AR, FF AP AR I o A2 89 41-238, 47-239 F=
R-240, [4r-238 69 F X HR80 %-F, 4~-239 £24000 F, #-240 ¥ % #746500
S, BR-244 18 F7F]
7.24 fE kS HE
B ABEB AL, & X L4 &,
1 2J Unit 1 Chemical Industry
7.25 5& FH
(1) A, NE. LFTAEALETLHFLREE LR L5 Tk ikt
(2 #ZHR. FEF L L E, b JLw K A,
(3) Theodore L. Brown, H. Eugene LeMay Jr., Bruce E. Bursten. Chemistry-The Central
Science. Beijing: China Machine Press.
(4) Warren L. McCabe, Julian C. Smith, Peter Harriott. Unit Operations of Chemical

Engineering. Beljing: Chemical Industry Press.

19



73 HFRA=
7.31 #F BAR
1 RGFRAFRARE;
2. YRR ST Tk, REFLLKIARES
732 #HENE (AL L, R R)
Gy L EES
Unit 1 Chemical Industry
733 #HFIAER T,
(1) Warm-up
1) Write the names of some elements and chemicals from memory (4215 &%)
2) To debate how the modern chemical industry appeared(i¥& i)
War m-up Questions: When did the modern chemical industry start?
(2) Background Information of Chemical Industry (3 #% i)
1) The beginning of modern chemical industry
2) Inter-war years, 1918~1939
3) Second World War period, 1939~1945
4) Post-1945 period

(3) Necessary Words and Expressions (#F4% %)

20



The text book: p4-6
7.3.4 ¥E g HE
MAERZFHA: RFXEHL FRFAFHRI; &3 FiLeyE9
7.35 £& FH
(1) A, NE. LFTAEALETLHFLREE LR L5 Tk ikt
(2 #&mE. FF L pEE, LR LR KF B AL,
(3) Theodore L. Brown, H. Eugene LeMay Jr., Bruce E. Bursten. Chemistry-The Central
Science. Beijing: China Machine Press.
(4) Warren L. McCabe, Julian C. Smith, Peter Harriott. Unit Operations of Chemical
Engineering. Beijing: Chemica Industry Press.
7.4 #FFE W
741 #F B IR
TRKAEE AT TR, BB E LA LR
742 #FAK (BER. ER)
Unit 1 Chemical Industry
743 #FIER Tk
(1) Warm-up

1) Trandate some words learned last class (#217] %)

21



2) To debate what is chemical industry (3 %)
Warm-up Questions: (1) Can you give adefinition for the chemical industry? (2) Is
the chemical industry useful to us? (3) What do you think of the chemical industry?
(2) Text appreciation and sentence analysis: Chemical Industry (#4% )
1) The origins of the chemical industry
2) Definition of the chemical industry
3) The need for the chemical industry
4) Research and development in chemical industries
744 fE kS HE
1 MAERLFR: RFXF2 F—NFAFREGRI;
2. The students who are interested can read some materials from our textbook:
Unit 2 Research and Development
Unit 3 Typical Activities of Chemical Engineers
3. Homework which needs handing in: Exercises after the text (p7)
745 5F R
(1) A, NE. KFTAEALETLHFLREE LR L5 Tk ikt
(2 #&mE. FHF LA aEE, LR LR KF B At

(3) Theodore L. Brown, H. Eugene LeMay Jr., Bruce E. Bursten. Chemistry-The Central

22



Science. Beijing: China Machine Press.
(4) Warren L. McCabe, Julian C. Smith, Peter Harriott. Unit Operations of Chemical
Engineering. Beljing: Chemical Industry Press.
75 HFEAE
751 &% B %
TARK MO AT T R, Rm L LA IR .
752 HFAE (BEA. HR)
Unit 4 Sources of Chemicals
753 HFIAER T &
(1) Warm-up (iti#%)
To debate the sources of chemical industries
Brainstorm: where can you find these sources of chemical industries?
(2) Wordsand Expresssions (p39-42) (#1% %)
(3) Text appreciation and sentence analysis: Sources of Chemicals (# 4% %)
Inorganic chemicals
7.5.4 4E b HE

23 R A 8 5 K Boov

23



755 £ FH
(1) A, NE. KFTHEALETLHFLREE LR L5 Tk ikt
(2 #&mE. FF L pEE, LR LR KF B At
(3) Theodore L. Brown, H. Eugene LeMay Jr., Bruce E. Bursten. Chemistry-The Central
Science. Beijing: China Machine Press.
(4) Warren L. McCabe, Julian C. Smith, Peter Harriott. Unit Operations of Chemical
Engineering. Beijing: Chemica Industry Press.
(5) &, Mk, T EIE, KA AT K B4
7.6 EFEAN
7.6.1 #F B iR
1) FEKES S Tk, RS E LR ERRE S
2) FiEAMA G T G,
762 HFAE (BEA. HR)
1) At btga b
2) Unit 4 Sources of Chemicals
763 #FIAERF &
(1) Warm-up (3R ¥ %)

To debate the classification of inorganic chemicals

24



(2) Thenomenclature of inorganic chemical (i #% %)

1) The names of ions

2) The names of ionic compounds

3) The names of acids

4) The names of binary compounds

ERZHFRABL T LM d LN ARRBRBIF XK LB L%, XH5F Likk
AT RA R . R BT AMAE R ATE [1)mono-, [2]di-, [3]tri-, [4]tetra-, [5]penta-,
[6]hexa-, [7]hepta-,[8]octa-, [9]nona-, [10]decar, 182 /& 7~ 5| A2 3 LI, X 7] 2 AR 7T Ak
M
(I Naming metal ions (cations)
(i) B=th4zra % -F454 % monatomic cations of fixed Charges

F—Fik, H-Fk kB OB TERBRZHLEN, ZELFNHTHLAEL
% B “ion”. BpCation’s name = Element +ion. +4=: H" hydrogenion Li" lithiumion
Na’ Sodium ion K* potassumion  Rb'rubidiumion Be?* berylliumion
Mg®* magnesiumion  Ca®* Caciumion  AlI** Aluminum
(i) M4z & -F4 4 cationsof variable charges.

HFTAEEMOLELE, RAFLRFREATEENANS, RABEK-ous XTI

e, B-ic =S . stock name &+ (N) +ion % =common name. S8 — “ic”

25



R, MG “ous’ER. BRATRTERRXNOK, FHARAKFFTC £T+—5. C
AT Fecentury” 89k — AN F &, century#t A —BHEZ, AFIM 2T —F. M &
LT Fmille’tyk—4F %, mille LA —FTHEL, RFEC &9—F, AHAFTL, £
TaE+t. AFHD 2 TAR. FAEKN EmE —HE, INKKYT K—F12, ZH, ¥
LEFHATEHELNELAFS: T (D) .V (B) . X (10) . L (50) . C (100) .
D (500) . M (1000) .

4o: Fe**:iron (1) ion, ferrousion Fe**: iron(Ill) ion, Ferricion

Cu": copper (1) ion cuprousion Cu?*: copper(1l) ion cupricion

sn**: Tin(IV) ion Sn*: Tin (1) ion
(iii) E£ B L& H A bY e % -FCationsformed from nonmetal atoms

There are only two ions of this kind that we will encounter frequently. They are both
polyatomic.

NH;* ammoniumion HzO" hydronium ion
(1) Naming nonmetal ions (anions)
(i) Monatomic anions

Monatomic anions have names by dropping the ending of the name of the element and

addding the ending —ide.That is: Element’sroot + ion

H hydrideion; O* oxideion; N* nitrideion

26



A few simple polyatomic anions also have names ending in —ide:

OH hydroxide ion; CN™ cyanide ion; O,> peroxideion
(ii) Polyatomic oxyanions

Polyatomic anions containg oxygen have names enging in —ate or —ite. These anions are
called oxyanions. The ending —ate is used for the most common oxyanion of an element. The
ending —ite is used for an oxyanion that has the same charge but one less O atom:

NOj3 nitrateion SO,* sulfateion

NO, nitriteion SOz sulfiteion
Prefixes are used when the series of oxyanions of an element extends to four numbers, as
with the halogens. The prefix per- indicates one more O atom than the oxyanion ending in
—ate.; The prefix hypo- indicates one less O atom than the oxyanion ending in —ite.

ClO4 perchlorateion ClO3 chlorate ion

CIO; chloriteion CIO™ hypochloriteion
(iii) Anions derived by adding H*

Anions derived by adding H" to an oxyanion are named by adding as prefix the word
hydrogen or dihydrogen.

COs> Carbonate HCOs hydrogen Carbonate; PO,> Phosphate

HPO,* hydrogen Phosphate H,PO, dihydrogen Phosphate
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An older method for naming some of thesionsisto use the prefix bi-. Thus, the HCO3

iscommonly called the bicarbonate ion, and HSO,4 is sometimes called bisulfate ion.

(iv) Other affixes: ortho-iE meta- 4% thio-#4X

(111) Nomenclatur e of ionic compounds

Names of ionic compounds are the cation name followed by the anion name.

(i) Nomenclatur e of salts

Names of ionic compounds are the cation name followed by the anion name.

1. Normal Salts

BaBr, barium bromide Al(NOgz)3 aluminum nitrate

Cu(ClOy), copper(I1) perchlorate or cupric perchlorate

2. Acidic salts

NaH SO, Sodium hydrogen sulfate

NaHPO, Disodium hydrogen phosphate

NaH,PO, Sodium dihydrogen phosphate

Ca(HSO,), Calcium hydrogen sulfate or Calcium bisulfate

NaHCO; Sodium hydrogencarbonate or Sodium bicarbonate

3. Basic sdlts (Cation hydroxyl+anion)

Cu,(OH),COg3 Dicopper(Il) dihydroxycarbonate
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Ca(OH)CI Calcium hydroxychloride

Mg(OH)PO, Magnesium hydroxyphosphate

4. Mixed salts (Cation + cation’ + anion)

NaK SOz Sodium potassium sulfite

CaNH4PO, Calcium ammonium phosphate

AgLiCOg3 Silver lithium carbonate

NaNH4SO, Sodium ammonium sulfate

KNaCOs: potassium sodium carbonate

NaNH4HPO,: sodium ammonium hydrogen phosphate

S5.Kk&H: ZahKiEwater HKhydrate

AICl3-6H,0: auminum chloride 6-water or aluminum chloride hexahydrate

AIK(S04)2-12H,0: aluminum potassium sulfate 12-water

6. Nomenclature of bases

Al(OH)3z Aluminum hydroxide

NaOH Sodium hydroxide

Ca(OH), Calcium hydroxide

Ba(OH), Barium hydroxide

Co(OH), Cobalt(Il) hydroxide

29



(V) Nomenclature of acids
(i) hydrogen acids
Cl" chloride ; HCI: hydrochloric acid
S* sulfide; H2S : hydrosul furic acid
(if) oxyacids
ClO,  perchlorate HCIO, perchloric acid
ClO;~ Chlorate HCIO;  Chloric acid
ClO,  Chlorite HCIO, Chlorousacid
ClIO  hypochlorite  HCIO hypochlorous acid
(V) BEKE®W L
Ortho---- REZA T Loy LUFH 4 £“R7F, HySiO4orthosilicic acid /R 2B
Meta--- R ER %k K AUk BR H,SiO3; metasilicic acid 1h A£BR
Pyro-----m ANBR 5 F % K A > HS,07 pyrosulfuric acid & #LER
Anhydride /& B &3 % /K 4 “BF” SO, sulfurous acid anhydride I¢.#% % BF
(V1) binary compound
o2 6 4 LR T AR RARAB S KA L AE A3, X B SRR MR 0. &5
JRFANKEHE R ATS : mono-—. #:di —=;tri-=;tetra—9 ['tetro] ; penta-Z ['pents)

hexa->< [heks]; hepta t; octa-, -\; nona, 7L; deca, +

30



{2 R fe e Rl AT, XS AT AR T A A Ko
CO: carbon monoxide , CO,: Carbon dioxide;
N>Oj,: dinitrogen tetroxide ; CCly : carbon tetrachloride
CS;: carbon disulfide
(i) Metal oxide
FeO Iron(ll) oxide (Ferrous oxide) Fe,Oz Iron(l1l) oxide (Ferric oxide)
FesOs  Ferroferric oxide PbsO, Trilead tetroxide
NaxO, Sodium peroxide
(if) Nonmetal oxide
n-Nonmetal element + n-oxide
CO Carbon monoxide CO;, Carbon dioxide
SO; Sulfur trioxide N>Osz Dinitrogen trioxide
P,Os Diphosphorus pentoxide N»O, Dinitrogen tetroxide
(tetra-,mono- /& 4 F 93,0 £/ —0 Z AT H %)
(iii) k&5 A%
T KA R AA4E A5 Frwater, ammonia VAL, v e9IES R AL R A Gk
A, &L ANARB T X8 B AR wA TR .

(1) s FRxAAkaNS, HELFX P B AWNE, BELERE S —TFE
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= e M.
HF hydrogen fluoride HCI hydrogen chloride
HBr hydrogen bromide HI hydrogen iodide
H.S hydrogen sulfide H,Se hydrogen selenide
H,Te hydrogen telluride
(2) A FHCKhIFLEANY, HERLFXFEAE®R, *TE%K-ane, Ak
L 7] Am-ine
PH3: phosphine 3 phosphane AsHs: arsine sk.arsane
SbHs: stibine 2 stibane BiHs: bismuthane
CH4: methane SiH,: silane B,Hg: diborane
(VI & RAb%it:
H.Owater  H,O, hydrogen peroxide
NH3; ammonia N,H4 hydrazine
PH3 phosphine AsHj; arsine
NO nitricoxide  N»O nitrous oxide
(3) Text appreciation and sentence analysis: Sources of Chemicals (# 4% %)

Organic chemicals
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7.6.4 fE kS HE
23] A by o 4
RAERZTH: RFLFE3 F—AELFE
B A AL 8 5 KB L bk
765 £EFH
(1) A, NE. LFTAEALETLHFLREE LR L5 Tk ikt
(2 #FHR. FEF L L EE, b LR KF A,
(3) Theodore L. Brown, H. Eugene LeMay Jr., Bruce E. Bursten. Chemistry-The Central
Science. Beijing: China Machine Press.
(4) Warren L. McCabe, Julian C. Smith, Peter Harriott. Unit Operations of Chemical
Engineering. Beljing: Chemical Industry Press.
7.7 HFFEAL
7.7.1 HF B IR
1) TR ES STk, RS E LR ERRE S
2) FiEAMMESIE T L,
772 #FAKX (BER. ER)
1) AHAS Mty a b

2) Unit 4 Sources of Chemicals
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771 EFIERRF &
(1) Warm-up (15)
Recite some names of inorganic chemicals
(2) Text appreciation and sentence analysis: Sources of Chemicals (# #% %)
Organic chemicals
(3) Thenomenclature of organic chemicals-- The names of alkanes and alkyls
(B2 K
AWM EWRE S, HABRK, FREE—2TFTX, LARRGFMIR, FXF—
MGG L (nomenclature) 77 ik kX5 &MNMLbd, ALK T 2 s K ey R,
HAAF D HF— R AW G LR ANNFH—RELANE, AAEDHE, BT 2F
1& B E il e L kA B IR dE 5 8 A F B A4 (International Union of Pure and Applied
Chemistry) 4%k, B# BARIUPAC 4.4k,
() R Eeya L Ee) kL L4 2adkane, @& flane. &1 7| 7 —& EM iz

3% S AR



(1 EIR2e 44k

#iE X + L4 ELL #3& X A ELL

CH, o methane | CH3(CH,);6CH3 (IE) +A\%% n—octadecane

CH5CH, Tz ethane CH3(CH,)17CH3 (IE) +7uk n—nonadecane
CH5CH,CH4 A propane | CH3(CH,).sCHs (E) =% n—icosane
CH3(CH,),CH4 (E) Tk n—butane | CH3(CH,)1sCH5 (E) =—+—) n—henicosane
CH3(CH,)sCH3 (E) K% n—pentane | CH3(CH,),CH3 (IE) =+ =8 n—docosane
CH3(CH,)sCH3 (iE) +—4 | n—undecane CH3(CH,)s5CH3 (E) =<+ n—hexacontane
CHs(CH,)1oCH5 (E) +=4 | n—dodecane CH3(CH,)sCH5 (E) £+ n—heptacontane
CHs(CH,)11CH5 (E) +=% | n—tridecane CH5(CH,)7sCH5 (E) AN n—octacontane
CH3(CH,)1,CH4 (E) +wiz | ntetradecane | CH3(CH,)ggCHs () Ltz n—nonacontane
CH3(CH,)13CH3 (E) +&% | n—pentadecane | CH3(CHy)ggCH3 (E) —8k n—hectane
CHy(CH»)1CH; | () 54 | n-hexadecane | CHs(CHy)15,CH3
CHgyCH,)15CH3 (E) +-4k% | n—heptadecane

VA_E20 ANa% VAP 89 )% 1R 2 b B

WAy

VG %E B, IRBRAELLARTIRERFH

ey, NARE LR T AL, AFOE () AFRAERE, E () TAE%,
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(2) Z 41242 : branched—chain akanes

(i) #RT 0%

T @R EY P SH OB R T

() ()

CH;CH;H
(i) v [Gii)” IGi) (i)
CHy—C—C—C—ClHs

CHsH H

(1)
OMA1°C k=14 : primary carbon, 1°C_L#y Ak —% A, ALH 5.
@Mm2°C % -Tfh4a%: secondary carbon, 2°C_ L&y A ARk —4& A, M2°H & To
@ M3 C &4k tertiary carbon, 3°C LW AMA=ZH A, AFH £F.
@m4C &F7ZF#%, quaternary carbon;

(i) A XL LM dkyl, BPFre)zeyia E—ane Ayl

®2 —LERRENSR

EEp IS TUPAC i 44
Kise L e -
HICATR (JELBTRD HOCERR (BB
e CHy CH;— % (methyl, %5 Me) ¥ (methyl, %i'5 Me)
/. fF CH;CH; CH;CH,— 3 Cethyl, 455 ED 23t (ethyl, 45 Et)
CH;CH,CH,— (IE) A& (n—propyl, 455 n—Pr) A (propyl. 45 Pr)
%t CH;CH,CH, 12 1-FEz.HE
CH;CHCH - .
3| ’ SHPIZE Cisopropyl, 5 i-Pr) (1-methylethyl)
i Tk CH,CH,CH,CH,— (IE) T# (n-butyl, 4’5 n—Bu) T % (butyl, 4’5 Buw)
CH;(CHZ)ZCHg (le3(23H2(3_—:HCH3 :&T%EE{;FT% (Sé’(,‘*bﬂtyly gﬁ I*EP (%) T:‘Ej%
| 5 s—Bu) (1-methylpropyl)
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32 1
— 2 A
CH}?HCHZ RT3 (isobutyl, 455 i—Bu) AP
7T h CH, (2—methylpropyl)
CH,CHCH,
‘ 1
CH; (%Hgl(‘ZCHg =4 A T (tert—butyl, 4 11—k 7 dk
éH3 5 +Bu) (1,1-dimethylethyl)
CH;CH,CH,CH,CH,—  (IE) &% (n—pentyl 2% n—amyl) JRE (n—pentyD)
GEY Bk CH,CH,CH,CHCH, _ I-RETHE
| (1-methylbutyl)
CH;(CH,);CH,4 N
CH,CH,CHCH,CH; _ 1-ZEER %
(1—ethylpropyl>
43 2 ]
— 3-FHIET 5
CH3(|JHCH2CH2 FeEE (iso—pentyl) TET
CH; (3—methylbutyl)
| B
¢H,CHCHCH, B 1.2 3 i
Ak (|IH3 (1,2—dimethylpropyl)
CH,CHCH,CH, ‘
' COH,C 11— R
s CH;CCH,CH; SR ATALEE (fert-pentyl) T TEN
CH (1,1—dimethylpropyl)
3
—(IJHzéHéHzém B 2-FE T
(|3H3 (2—methybutyl)
ke
CcH,
CH | 2,2~ AP
L CH;CCH,— WA (neopentyl) ) TENW
CH;CCH; | (2,2—dimethylpropyl?
| CH,
CH;

*1 ST IE AT A R

2 (R AR, B e, B iso—gi-, HTH] neo, “ZHIIAk sec— (2s—), ZZHIIRAK tert— (2

) Fox, JEHA R,

E—:

1 2

6 5 __4 3 2 1
CH3(|3HCH2(|3HCHCH3

3 4 5 6

2.4.5
2.3 5%

CH, H,C CH,

B AR 2, 3, P AT

37
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ARG, — =, =, W, &, <& F 482 Fkmono. di. tri. tetra. penta.
hexa % 7.
FAp =
1 2 3 4 5 6 7 8 4,567
8 7. 65 4 3 2 1 2,34, 5%
CH3CH2CH2CH—(EH—(|3H—CHCH3
|

CH, 6CH, CH; CH,

:r(|:H2
8CHj,

AW L LM R2 , 3, 5P HE4- AAFK, EXLLHRA2, 3,

5-trimethyl—4—n—propyloctane, & £ b &L FHIRF 0, iso () . neo (F)
2R i, @mi- (F) . n- (E) | sec (=) | tert (=4) . cis OR) . trans (&) .
di (=AN) | tri (=4, tetra (WA 1455k,

EAp) =

1 2 3 4 5 6 7 3.46

7 6 5 4 3 2 1 2.4 5%
CH3CH2—(|3H _%H_(;HZ —gle—(?}H3
H,;C 3(|2H2 CH;
2(|2H —CH;,
1CH;,

LSy L MR: 2, 5 FHE A4 FTHERR25—FHL4 (2-FHRLEL)

Bk 3L 4LAR: 4-isobutyl—2,5—-dimethylheptane 2 2,5—dimethyl—4—(2—methylpropyl)

heptane.
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A5 v .

CH; CH, CH; CH,CH,

13 12 1 1| 10 9‘| 8 T 6 5| 4 3| 2 1
CH,CH,CHCH,CHCH,CHCH,CHCH,CHCH,CH,
1 2 3 4 5 6 7| 8 9 10 11 12 13

CH,CHCH,CHCH,CH;
8 9 10 11 12 13
CH; CH,

AEEF L AR 3, 5, F=ZFHA-11-CHA-7- Q4-=—FHTH) +=8%.
3 L AR 7—(2,4-dimethylhexyl)—3—ethyl-5,9,11—trimethyltridecane.
S A

G
CH,

|
11 10 9 CH, 7 6 5 4 3 2 1
1 2 3 48 5 6 7 8 9 10 11
CH;CH,CH,CH— CHCH,CH,CH,CH,CH,CH;
5| 6 7 8 9 10 11

CH,CH,CH,CHCHCHj
12 3 4 |
CH,

WL LA 4R A-5-(1-F A AT &)+ —k; 3 L&Ak : 5-(isopropylbutyl)—4—propyl
undecane.

V)R, S MAMHZ

HH KB T @i sE, At m RN 4 A, FHa AR WA (32T Lrectus 49

FH) ; mETEAERE, FHEAS MA (2T Lsnister FE)
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2
CHO
4

—l 3 £
H cqzcmmi ——— BHWHM

OH
1

(1) ZRARAL A2 R R ) AL 6 5 52

— AN AR 8 AN B A ) 22 3R 69 B AR R KM A (cis configuration) 5 5% —A
FAR G A B ARG ), A=A R XMA (trans configuration)

(i) FIRRe a4

P — AR IR AR A E 32 (monocyclic alkane) o R 4048 &2 84 ke I AT A
I, KL GARPINAAD R 8 35 LG AR AT Aecycloo Bl

A0 O O
ke Heke

AL T he
cyclopropane cyclobutane cyclopentane cyclohexane

R ERRAAREGEIR R L AAE I, R LXK g nt, pFEEN
FAR, FIRAE R BAREL, BRI G L RN Fadr L Ty ik Rk o e
6 5 4 CHs

|
CH3CH2CH(;H2(23HCH3 AR - E4- OO
JL 3 A FR: 4—cyclohexyl-2—methylhexane

G R LA BRI AR e, B R IR AR R L Pl



AR LEFR O
Q CH,CH; HL 44 FR: ethylcyclohexane

LI EARANREANABREN, ENHRREITHS, BITVHETRAKER P RN,
o

PCAARR: 1, 4-—HE-2-ZEHF O

CH,CH;
JLV 448K 2—ethyl—1, 4—dimethylcyclohexane

FYLR: -1, 1LR-3-— R E-R-5-ZEHCIRE

CH, T AFR: r—1,1-ethyl-trans —3- trans—5—dimethylcyclohexane

CH,

(i) #r3r k2 : bridged hydrocarbon

8 7 7
<D 2]152 % £5£473
s 5T § 2
2,77-=HE M 2.2.1]5
2,7,7-trimethylbicyclo[2.2.1]

heptane

ZI[1LL0] Tk ZI[3.2.1)F
bicyclo[1.1.0]butane bicyclo[3.2.1]octane

=3[2.2.1.0%5) B
tricyclo[2.2.1.0>]heptane

(iii) #EIrke)z: spirocyclic hydrocarbon

1 10 9 H,C
X OO0 s
8 1 5
3
4 6 1 2 6
7
i2[4.51% 4% W55k A JLIR[2.4]PEkE
ipiro[4.5]decane spiro[5.5]Jundecane 4—methylspiro[2.4]heptane

IR[5.5] T — it nF a4k, ToEHe L, RAB=3KT1z] (spirobicyclohexane) o
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7.72 HE kS HE
1. B )itk Loy o b,
2. Finish the exercises after the text (handed in, p42-43).
3. BRSO LR F L bk
773 BE T
(1) A, NE. LFTAEALETLHFLREE LR L5 Tk ikt
(2 #FHR. FEF L L EE, b LR KF A,
(3) Theodore L. Brown, H. Eugene LeMay Jr., Bruce E. Bursten. Chemistry-The Central
Science. Beijing: China Machine Press.
(4) Warren L. McCabe, Julian C. Smith, Peter Harriott. Unit Operations of Chemical
Engineering. Beljing: Chemical Industry Press.
(5) #hHEG. AHAFE. LR HLF Tkt jait,
(6) FRALF. AbALF, bR L Tk a4t
7.8 HFETN
7.8.1 &F B iR
RGERA IS 5k
782 HENE (AL L, R R)

HAS by o bk
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783 #HFEIMLRF &L

(1) wWarm-up (*75)

Recite some names of inorganic chemicals

(2) Thenomenclature of organic chemicals--- The names of other organics

(42 %)
() Hlefati) by 4
(i) #Ek, BAABE

(1) 4

CH,=CH—
VAY: 2
vinyl
LA
ethenyl

Hidawfiik:

TUPACHi 44 ¥

(2) A

H,C=—

DIACEE" S
lethylidene

AP H

methylene

CH;CH=CH—
PR 4 22
propenyl

-
1—propenyl

CH;CH=
W25
ethylidene
_CH20H2 -

1,2-1 2.3
ethylene

CH,=CHCH,—

yTSE-
allyl

-
2—propenyl

(CH3),C—
5 P 2
isopropylidene
_CHchchz -

1,3 A&
trimethylene

VA_E A K69 5 AR 8 4 L kA= IUPAC 4 2 3 M.

(3) i

43
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CH,—C—

R

isopropenyl

-2 2155
1-methylethenyl



HC=C— H;,CC=C— HC=CCH,—

LRI 1P bRt 2- kR
ethynyl 1—propynyl 2—propynyl
PIRRFE( E AT 4472) BRI (il i 44 15)

(i) Miafeb izt 2 o %
(1) M 2 Fo R 209 R S
#A (Z configuration) (f&3, Zusammen, #Z—#&ZEL) ,

EAMegAHE #A (Econfiguration) (#&X, Entgegen, #R &9 &F %) o

x H3C\ /CH3 i j: ch\ /H /J\
s )
7 H H N N H CH, 7/ K
@-2-Th& (E)-2—T I
F A5
8 7 6 1
H;CH,CHC |, Co~cp o,

./C = C\ 2 1
H H

¥ X% AR 2 (3542)-3—F H—4—F Hi . & L 4% 7 £ (3542Z)-3—-methyl—4—octene. ene =

1 A2 4 A 6999 o
—~CH;
CH,CH
3 CH,
4 2
5 1

AP L LARI(2- FARL) RO RI- FT AR, HLEL L4



3—(2—methylpropyl)cyclohexene #.3-isobutyl cyclohexene.

T @ A TLAN G 69 5K A
o
CH;CH,CH=CH, CH;CH=CHCH; CH,CCH=CH, CHCH,CH,
CH,CH, CH,
1-TH 2-TH 3, 3- -1 3—(Z T HE I
1-butene 2-butene 3, 3—dimethyl-1-pentene ~ 3—(sec-butyl)cyclopentene
H;C, CH,CH,CH
(CH;,CH — C(CHy)3 ’ :C:Ci e o, H
L= H CH,(CH,CH; P |
H H H,C u Br C
(2)-Bhii-—2.2,5- =ZHE 3O (SR2E)-5- W 3 -2 Fif @)y 1.2- R LR
(Z)-Fcis—2.2,5-trimethyl 3-hexene  (5R,2E)-5-methyl-3-propyl-2-heptene (Z)-#hitrans—1-bromo-1,2—
dichloroethylene
e 04 32 G AR A H AR B2 ke 42 R 6938 Baane 7K yne.
(ljl (lfH3
CH=CH CH;CH,C=CCH; CH;CHCHCH,C=CCH;
VAV:S 23k 5—HEE-6-R 2Bk
ethyne 2—pentyne 6—chloro—5—methyl—2—heptyne

(2) ZHIER S IR R %o 4

IR E L LA adiene K E R, KA R IR 6918 Rane.

18] 4 -
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CH,=C=CHCH;
CH,=CH—CH=CH,

CH,=C—CH=CH,

1, 2— ] (1, 2-butadiene)
1,3— ] —J#(1, 3-butadiene)

2-HE1,3- T 1%

2-methyl—1, 3—butadiene
CH, ( y. )

7 6
CH;CH, . H

C=C, ,CH, (QZAE)-3-F H—2.4-BE 1
H KCEC\ [(2Z,4E)—3—methyl-2,4-heptadiene]
CH; © H

TR e A AR adiyne A IE A, AKEAE R 6918 Bane.

CH=C~CH-C=CH
CH,

3B 14
(3—methyl—1.,4—pentadiyne)

(3) Mkt R oy &

E0F PR A S AR, T R MR R, 3 LA Aenyne KB P d9ane

Ve

H

(S)- 7B 1-FF -3
(S)-7—methyl-1-cycloocten—3—yne

CH,CH=CHC=CH HC=CCH,CH=CH,

O S
1-penten—4—yne

3L 1R
3—penten—1-yne

— M — ¥ (enyne) =¥ — k& (dienyne) . = — & (trienyne) . —H — = (enediyne) .

—¥ (diene) . =¥ (diyne) @93 &ARN] A 4&5 F 6938 AR A40 2 %2 F dhane, 12

WIE L AR % R W iE sk 518 Bane 4 mak, 4ebuta (W) , penta (£) , hexa (55) ,

hepta (£) , octa (\) , nona (L) , deca (+) % Hane it —#2, A A/ a iE

fE—A, #ME— 4 a ATH LA, nona Balitky, HLeibdmtyd & 0L,
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CH=CCH,CH=CHCH,CH,CH=CH,
48T —H—1-Jk

4,8-nonadien—1—yne

G
CH,—CH, CH,CH=CH, CH,C=CH,
LI ki T
ethylene propylene isobutylene
FE L4 LR b A 9E Eane 7aylene.
(8) M)z 86T A A dr 4
A RIETTAE A Tt (acetylene) 4947 A4 k4 4o lda:
HC=cCH CH,CH,C=CH CH,;C=CCH,
IR IR Rz
etylene(1&44) ethylacetylene dimethylacetylene

() F&Ezrehe b

()R : benzene; X4 : phenyl (C AR THE—ANARTERTHEAR, THE

mPh) |, 4w
JCH;
CH CH CH=CH C=CH
LS RAE KLIE LR
(methylbenzene) (isopropylbenzene) (phenyl ethylene) (phenyl acetylene)
(HABHE) (A HUREL)

KA A BRRYH A FMAR, N2 S TR H AR ey 4axt{s £ 69K

Bl #5428y, 4 Luf AARRo0 (ortho) & =AABARAL T4V, AR Em (meta) &7

AR H AT o e — AN R T e Aex b, Rt Rp (para) A mAASRARAL R
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T AL E, do:

CH;
6, 1

5 >—CH;
4 3
AR (o —HHF)
1,2-—HZ
o—dimethylbenzene

CH,

@CHch3

SIS IR VAP S

o—methylethylbenzene

CH,

CH;
] — F 2K (m—— F )
1, 3- - HIZK
m—dimethylbenzene

CH,

CH,CH,CH,

[i) AL PR 8
m—methylpropylbenzene

. gt

R (p-—H )
1, 4-—HZ

p—dimethylbenzene

_CHj
H,C CH
CH,

xf I S P

ERIFEH ZAFR BRAKL, FAE” (&L A“vicina”,

ATFEAAALEAEL23 2. AR (3£ A “unsymmetrical”,

AT EAEAAREL24S 15,

AERAAEL3SE, 4o
CH,
CH,
CH,
1,2, 3-=HZ%
(GE=HE)
1,2, 3—

Hvic } trimethylbenzene

LRIFERA ARG AR, RF LQORT 24

RE 5 3 LFFH IR,

ik 5 B HE A AT @ A Ak ) 45 R T At

<> (3% 38 “symmetrical”,

CH,
CH,
H;C
1,2, 4-=HF
IR=F%)
1,2, 4—

E‘Eunsym} trimethylbenzene

g,

48

e ,/»“

5

5

AR AR 2 BN,

p—methylisopropylbenzene

B Bevic?) A8k,

s r”“unsym”) 7’71;]7’:,

syn”) Ak, R

CH,
H;C
CH;
1.3, 5-—=HZ
FI=HF)
1.3, 5-

Bisym

15k

} trimethylbenzene

eSS E A



CH,CH,CH;, CHs

6 1
5 -—CH,CH; CH;CH,
VAR
H;C CH,CH;3
XL 422 1-TREXK LR 1-Fi-35-— 7 3%

JLAHFR 2—ethyl-4-methyl-1-propylbenzene YL HAFR 1,3—diethyl-5—methylbenzene

MRRSE, T @ SAF BIRGE L LT A FRES M Lk, ML CFRLEHT

FEAEC A ET A,
CH,
CH, CH, H3C\CH/CH3 CH; CH=CH.
sHon ol C
@ H;C CH; CH
H,C" 'CH,
g e G 1k K
toluene o—xylene cumene mesitylene cymene styrene
18] 4 -
cH,
Hﬁ@‘F‘CHB SEUSE T
h Eﬁyﬁi 7 CH; , p—tert-butyltoluene
HUACEE

(i) 237 Fea b
SF P AH SARIFGEMARA 5535 % (polycyclicarenes) . &4 % K KAE
(multi-phenyl alicyclic hydrocarbons) . Bx 3k (biphenyl) #=#84& % 31 3% %2 (fused polycyclic
arenes) .

(1) ZRARBEEGG L
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AR = 1.2-— 25
diphenylmethane triphenylmethane 1,2—diphenylethane

(2) BERANLS Mo 4

3 2 23 3 2 2 3 o3
5 6 6 5 3 6 6 5 [
IR (TR RRIRAR) =R

biphenyl p—terphenyl

(3) HFF R4 L

g 0 ) 9_10
solceo s
3 i 3 0 1 T 4
naphthalene anthracene phenanthrene
dr ;
CH;
CH,CH;
50
2-REZE(E - AL 9 FEHE 9-FIZLSE
2—methylnaphthalene 9-ethylanthracene 9-methylphenanthrene

(1) 5T £ 40 89 7 o &

(i) ®LEAAIE K, AR LAR: K3 F|d T —&% WE A K, AE LR,
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(3 wERA6ga k. 18 E LAR
LI A il R
& 2}
i X -3 X i pa ) X
—C0O0H . % carboxy B —carboxylic acid
—uoic acid
—80;H W om X sulfo B Om —sulfonic acid
—CQOOR B R = oxycarbonyl [:] R+ carboxylate
R+ oate
—COX ). oF halo carbonyl B = —carbonyl halide
—oyl halide
—CONH; FEFME | carbamoyl m B —carboxamide
—amide
—CN ! #* cyano il —carbonitrile
—nitrile
—CHO A formyl 3 —carbaldehyde
A oxo —al
> c=o " 1R oxo [} —ane
—0OH 2 . 2 hydroxy -3 —al
—OH E=3 & hydroxy [} —ol
—NH, - ¥ amino /i3 —amine
—OR B E X R - oxy fif ~=ether
—R 2 B alkyl
—X(X=F,Cl,Br,I) =] % halo( fluoro chloro brome iodo}
—NO, 5] # nitro
—NO IO % nitroso

(i) FFARANLESHG R BT L

LERAZKE (haogen) . #& (nitro) . A (nitroso) B, 4w=:

HC, H

Br—CH,CH,CCH,CH;

(8)-3—H 1R Kbt

(S)—1-bromo—3—methylpentane

Br H
-~

\H
>

H,C

CH;CH,C—CH,—CCH,CH;

(38.5R)-3-HE—5-E Pk

51
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NO,

@ ON-—<:> 1CH,Cl

(18,3R)-1-F 3B 3R Ol Je—1-5 4 IR O

(1S,3R)—1-methyl-3—nitrocyclohexane trans—1—chloromethyl—4—nitrosocyclohexane

B A H R BEAE, do

(CH;),CHOCH,CH,CH; CH;0CH,CH,0OCH; &OO

1-(1-H 25 ) A e 1L2-—HEE L HIREISE
1—(1—methylethoxy)propane 1,2—dimethoxyethane cyclopentyloxybenzene

F LA A R & R AR R BB e 273 Bane F fhe, My L HR: 48

&30 4 A e _Eamine, Bt 693 L EAR: AR K 69 4 e Eether, & F AL A48 45 4E1d]

R %4,
R4 E RS MEL LRI RER
AL propane 7 B & propanoyl chloride
7 Bf propanol A B2 BT propanoic anhydride
7 B propanal A Bl propanamide
7 B propanone 7 B B propanoate
3L propanonitrile A e propylamine
7 BR propanoic acid 7 Bk dipropy! ether
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DT —ANF A
H CHO

Y Al
CH;CHZ(,!CHZCCH3
(] 5 43 21

GBS B L LA R (AR 4~ F A2 TH, EL LA (AR)-4-methyl-2

—hexanone. hexanone F #jone REAG4FILIEE, TEIE TEFEREALSMHGG L

Kl
OH CHO
5.5-— 2Ot 3-HR-2- 2R EZ RN, 1-HE-2- T E
5.5—dimethyl-2-hexanol 2—ethyl-3—methylpentanal ~ cyclohexanone 1—cyclohexyl-2—butanone

4o F & 89 3R T ¥ B2 2 Je.cyclohexane S methanol &A%k, EFAHCHEL LA X
IR T IR F R & Fcyclohexane F=carboxylic acid i 442 & AF 7 35 L & AR

QCHZOH QCOOH

R i NN

cyclohexanemethanol cyclohexanecarboxylic acid
BRET 09 X LG AR R AEARBRI AR LR (FKifacid) & @[3 T manhydride, AT #

BR G AR FE L FHINF 6 T, o

0]
O O O O
)L )'k )L )K/ o
O O
O
LR L EE T Rt
acetic anhydride acetic propanoic anhydride butanedioic anhydride
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TR FELE B KK, H B (Lactones) , R“HBE”HFRLBEBH”S,

R B AGILR . BRA LG ARSI AR BR 6998 Bic acid i b “ate”, RIBEHIE A & Mt

Leard, HaiF. NBEAIUPAC & % R IFEHARRE 69 ke izt b AR KigF Ree”, wkE

“olide”, Hwm:
o H;C
J~ g%
O Ph 0 O
LIRAH T 3-H%—a— T NN
benzyl acetate 3—methyl-4-butanolide

BEEE, AREEBEGELLAREN, REReBETLEYLAR, ARG LA

A&, BPA R GAR, do:

CH3COO-Na" CBg%  sodium acetate

(iii) &2/ AR E R A& R %o b

STFEARNRSANMEAERAN, v LB TRARSOKEA T4, KREAR

R THAR A N B (REn B2, Xn 8, Xn BRF) , n LI LERAY

B, AFLHFERE. Flomtamsdey —LiEMAA Rk B, EXq 60, Ad 2T,

i A=, di. tri A RAT, Blde —BF (=diol) . =B (~triol) , =& (—dia) .

— &R (—dione) . =& (—trione) . =B (—dioicacid) . =&t (dioyl) . =Btz (diamide) .

i (dinitrile) %o %5 &AL 25 LA B R A A9 E T AT Do G4 & ARAE X

Edetb.



SATRAPT

OH OH
| 4 156 7
CH;CHCH,CHCHCH,CH;
1 2 3
CH,CH,CH,CH;
5 6 7 8

¥ LAR: 4T K25k —BF; 3#£ L 4LAR: 4-butyl-2,5-heptanediol . 4 %0,

ATRTARE, REKZELARBERT e

1 2 3 4 5 6 7
HOCH,CH,CHCH,CH,CH,CH,0H
2] 3 4 5 6
1CH,0H

WL LA 3- P A-17- k=B, =X L AR 3-hydroxy methyl-1,7—heptanediol .

X w
0 0 o
CHO
OHC /\/
TmE 3-HE-24.6-FE—Hd
butanedial 3—methyl-2.4,6-heptanetrione
O
HOoOC” " “CooH cl)'H(Cl
O
R LB R
pentanedioic acid ethanedioyl dichloride
MNH T 1 CN
2 NN
H,N I CH OM OC,H. NC
T B R L S
butanediamide diethyl propanedioate hexanedinitrile

# B (carboxylicacid) . —# 88 (dicarboxylicacid) . =#: 8 (tricarboxylic acid)

55



A LA G e

Hooc..<:>-un|c00H HOOC/\K\COOH OHC/Y\CHO

COOH CHO

R-ACh-14-—RR Ff-1.23-=%8 Ak-12,3-=8

transcyclohexane—1.4—dicarboxylic acid propane-1,2,3-tricarboxylic acid propane-1,2,3~tricarboxaldehyde

(iv) & Z A ERALEWmE Z A

4 5 6
CH,CH,CH,0CH,

-.""C
CH /53 >on

CH,CH,
1 2

GBS L AR (9-3-F A —6-F A K -3-THE; 3£ L& AR: (§-6-methyoxy

—3—methyl—-3—hexanol

4 5
CH,CH,OH

C,,

!
HOOCCH;” 3 \CHO
12

¥ LG AR (9-3-F Br A -5-% K KB ; &L & #R: (§-3-Fformyl-5-hydroxypentanoic

acid,
i
CH;CH,CCH,CHO
5 4 32 1

LRARSFEARNERA, BEARTERA, BAHTERREEATTIS. ALY
RGP a3 e ek, M3-ARET, ELHARAX RT. AMLAWHE P 44
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R 3-AANREE, 3t X 49 % AR A 3—-oxopentand .
1 5 3
Ho/\j/”“‘OCH3
OH
PG 3-F AKL-1,2-7 =BF; XL LAR: 3-methoxy—1,2—propanediol .

(V) IR AL oA T Bk 4 4 4
(1) FENESM G L
bt IR (epoxy) Hidsk, BABKESLZAT. #HEGTIAESH LT

G

o

<7 ~7 ~7 T%LA\

0] (0} o O

R OHE 1, 2-3 A A e 2,3- & T ke 4-HIHe—4 5 IR 1- 106
oxyethane 1,2-epoxypropane 2,3—epoxybutane 4,5-epoxy—4—methyl-1-pentene

4o 1A-F A TIPSR F AR A w9 A48

() ()

O O
R WS
furan tetrahydrofuran(THF)

12T b4 (heterocyclic compounds) #é.% F, #% (oxa) % F&, fZ (azo)

FTFer, 4 (thia ¥ T2, Bt E@eshbnm—"=2k.

(2) ABteya 4
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SR BAEN KRB, RESEMRIG IR, A EE (crownether) .

o =

0 o) 0
e o e

O Lo

18786 ZRFF-18-H6
18—crown—6 (18—C—6) dibenzo-18—crown—6

(0] (0] (\0/5
[ j 0 0
O O (,o 0 J
\/ \
124 15515
12—crown—4 15—crown—5

(IV) JR6T A ey £ B4 4k
—REERINESHF A GEy LR L, TABENE.
(i) Ry Ed e %k
FELLARAELR LARZ S, m LAY (fluoride) . &4bds (chloride) . %
et (bromide) HKatit4s (iodide) . A &% W AR A4 A 89 & AR, WwCHCl3 #r@ts
(chloroform) , CHI3 #r&45 (iodoform)
Jr ;

A~ )\/F ;1/ /}\

IERTHE ST e IR T bR —IRHT
IETHER 5T A TR THR =t/ aE-Y
1—butyl chloride isobutyl fluoride sec—butyl bromide  fert—butyl iodide
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(i) BEay £l & ik

By gLl o b ke ey Bl LA &, B le ARG @ An— /MBS, 3 U Awalcohol :

CH;CH,0H _~_-ol )03
LH EFf SN
ethyl alcohol n—propyl alcohol isopropyl alcohol
OH OH
ETHE TR T ER) =R TR B
n-butyl alcohol sec-butyl alcohol tert—butyl alcohol
(iii) BEayLd e bk
CH,0CH; CH,OCH,CH, CH,=CHCH,0C=CH
RGeS B FRE F(EEH) 2.k TR () 2B (EE) Bk
dimethyl ether ethyl methyl ether allyl ethynyl ether

XX 4 AREE Hether, RABETRATHIRFEEE Y H—ANFEGIRFHET

(iv) BAAERAY &8¢ 4 ik

FE L ARER AR 2 2R BR b A A8 B ic acid” < #2, R )& Aealdehyde, R JH ketone(C=0)
WA, AAMGEREE —ANFHEGFHRFHT, 27 H, AHERHRET. AEX

AAnknt, AR B (L) R, B B8 R Cicadid” k4 (& A BE A 89 & AR) )5 Am“—ophenone”

(0] ¥ a
)K/ #>CHO Br/\ﬁ/\CHO
() 4R (FHEA [y 3 FRTEE
ethyl methyl ketone acrylaldehyde J~bromobutyraldehyde
O O
©)k WCI
Cl
ZBRAR (G B FR R 2.8) oW OEE pi S AL
acetophenone a—chloroethyl #-chloroethyl ketone
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(V) #6958 4 4 ok

&5 —F WA 6958 & AR

a4 &30 5 AR ot &8 4 AR
HCOOH W B (formic acid) HOOCCOOH ¥ (oxaicacid)
CH;COOH B4ER (acetic acid) HOOCCH,COOH 7 =B (malonic acid)
474 B (porpionic acid) HOOC(CH,),COOH 32408 (succinic acid)
CH,;CH,COOH
CH53(CH,),CO
B&B; (butyric acid) HOOC(CH,);COOH RcER (glutaric acid)
OH
CH53(CH,),CO
428 (vaeric acid) HOOC(CH,),COOH fe.®: (adipic acid)
OH
kg ( maeicacid)
CHs;(CH,)4,COOH % Rg 8 (palmitic acid) HOOCCH=CHCOOH
EX = 3

(Vi) RERATA by Li8 4 %k
P B 69 3 Lo & Folactone” K &“ic acid”, IEM RS % UERH A9 Bs, LA IFEE Y

o AR AL G B R AR A
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i i "0 i i
CH;COH CH;CCl CH;COCCH; CH;COCH,CH;  CH;CNH,

. LR LAt CRRIBE ZBtliE
acetic acid acetyl chloride acetic anhydride ethyl acetate acetamide

(vii) Bty £ 4 % ik

kL LA A Eamine B AEE LA G T, BEABETHMFRRIN G,

/CH3
CH;NH, {;\>—NH2 D—N
\CHZCH3

fzmethylamine  Z(f&aniline ({545) HE LE) AR

cyclopropylethylmethylamine
(V) ALl bbb 4
RRET UFe 5 5 & B LEAER, £REEkEHALEMEN— RS, FRAFMN
& %44 (organometalic compound) . FIR-M &7, M A&k, AN iLst

T T @ AR X %

() 548 42 AT, Hodn 604 bk H

CHaLi CH3Cu (CH3CHy),Hg (CH3CHy),4Pb
A (A H) L X0 =S¥ ¥ 3 WA
methyllithium methyl copper Diethylmercury Tetraethyllead
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(i) A4k (borane) . #kx (silane) x4k (stannane) 89474 4%

(CH5),Si (CH3)3SNCH2CH3

vg AR A L XOF X237

i

tetramethylsilane | Ethyltrimethylstannane

(i) £&%5HAREN, THLIRT, TEESRAILRDG LI

CHsMgl CH3CH,HgCl CH3CHAICI,

LT A (R IRIXA) AT AR ZAMT H e

methylmagnesium iodide | ethylmercuric chloride ethyldumium dichloride

(V1) ZesriLodheor 4

RIS LB A&, B ERZRAIMEMHR, KEB—HRKANBT T *,
— AT RRINL LR FIE, FERFTHRFFo LTy, RTINS S, T
B A B AT N LA R F AR 09 e LG ARAe b LA FiF 5,

1 1 1
L] MEmY AL R e M AL e W pes W Bk e
“furan) (thiophene) (pyrrole) (isoxazole) (isothiazole) (pyrazole) (oxazole) (thiazole) (imidazole)
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4

4 a 4
5|\3ﬁ 5“\3 5‘\N3 5‘N\3
6 A2 a 6 _N2 6 {Jz s[/z

¥ N N ¥

HEENE Mk B WEE ik
(pyridine) (pyridazine) (pyrimidine) (pyrazine)
4 3 4 3 4 5 5 4 s 4
6 o 6 g 6 N1 7 N 2 7 - N2
7 1 T 1 7 H 8 1 8 1
S R I wEwy WG| e T S HETH
(benzofuran) (benzothiophene) (indole) (quinoline) (isoquinoline)

B —Ar 7k RIUPAC 49 B #edr 4 ik

I\ / A\ /\
o Qoo

S
4 3 4 3 4 3
5(/ O}Nz 5 Z/ S’\N2 5(/ ,\N 2
1 H'

1
L2 AR 12-EHRE 1.2-"E&RHK

4—N3 4—N?3 4 —N?
L3-EANE 13-MAIE  13-ZR"AH%
(V1) #Edy a2
B AEE A5 AEEAE (ddose) F=BRAAE (ketose) M K&, & H BEA6Y L AEAR A BEHE,
S EAAR A EARIR A EAE . KRG BARE D T PR TR B 5 AR RERAE, REAKE, T

BEpE., THERAE...... %, 4o
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CHO

CH,OH
D-(+)- Bk
D— ( + ) — glyceraldehyde

?HO CHO
Ir_ I
CH,OH CH,OH
D- () AREEMW D () HETH
D~ ( — ) — erythrose D-(—)—tl

(VI #RIEE A= % R4y & 24

(i) AXBmaye b

MAEORGALBREER -AAB, TR XRCH(NH)COOH % F.

(i) %Mkeé 2

—NAEBROAEE S — 5 T RERG AL DI R KR, HR—ABLAME, 4
R AGE AR R K (peptide) , BRSF 7 69 BL 248 1 k4 (peptidebond) . =4 F &
A B K KT R AR IR, $ AR AR BR K KT R A9k £ Ik (polypeptide) o #l4e T @
A BAE R BR K KT i —/ =k (dipeptide) , KA ABREEHF K XEE.
7.8.4 kg HE

A HhAS e 4k
785 £EFH

(1) A, NE. AFIEE5TZEHLFEE LR LF T b kit
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(2 #FHR. FF L L E, b LR KF kA,
(3) Theodore L. Brown, H. Eugene LeMay Jr., Bruce E. Bursten. Chemistry-The Central
Science. Beijing: China Machine Press.
(4) Warren L. McCabe, Julian C. Smith, Peter Harriott. Unit Operations of Chemical
Engineering. Beljing: Chemical Industry Press.
(5) HhES. AHALE. LT L Tk prit,
(6) FRALF. AbALF, bR LF Tk a4t
7.9 #FF TN
79.1 #F B iR
TRKAE S AT Tk, REBE LKA ERS
792 #ENE (AL L, R R)
Unit 10 What is Chemical Engineering
793 HFIAER T &
(1) Warm-up (r5)
To write down some names of organic chemicals
Brainstorm: What subjects have you learned in the college?
(2) Wordsand Expresssions (p107-108) (4% i)

(3) Text appreciation and sentence analysis: What is Chemical Engineering
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(HHi %)
7.9.4 b2 HE
)G 173k : Reading Material 10
Exercises (p108-109, handed in)
795 £EFH
(1) A, NE. LFTAEALETLHFLREE LR L5 Tk ikt
(2 #ZHR. FEF L L EE, b LR K A,
(3) Theodore L. Brown, H. Eugene LeMay Jr., Bruce E. Bursten. Chemistry-The Central
Science. Beijing: China Machine Press.
(4) Warren L. McCabe, Julian C. Smith, Peter Harriott. Unit Operations of Chemical
Engineering. Beljing: Chemical Industry Press.
710 #F¥ 4+
7.10.1 # % B4R
TARKM O AT TR, ReE L AR R .
7102 HFHE (BE&, EXR)
Unit 13 Unit Operations of Chemica Engineering
7.10.3 #FLAER F &

(1) Warm-up (&%)
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Brainstorm: What have you learned in the Unit Operations of Chemical Engineering?
(2) Wordsand Expresssions (p136) (# 4% %)
(3)Text appreciation and sentence analysis: Unit Operations of Chemical Engineering
(HFiiE)
7.10.4 AE 524k
Exercises (p136-137, handed in)
7.105 £F FH
(1) A, NE. LFTAEALETLHFLEE LR L5 Tk ikt
(2 #FHR. FEF L L EE, b LR KF A,
(3) Theodore L. Brown, H. Eugene LeMay Jr., Bruce E. Bursten. Chemistry-The Central
Science. Beijing: China Machine Press.
(4) Warren L. McCabe, Julian C. Smith, Peter Harriott. Unit Operations of Chemical
Engineering. Beijing: Chemica Industry Press.
711 HFELT—
7111 #F B AR
TARKM O AT TR, ReE L LA IR .
7112 #FAKE (BER. ER)

Unit 17 Chemical Reaction Engineering
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7113 #FIAERF &
(1) Warm-up (3R ¥ %)
Brainstorm: What have you learned in the Chemical Reaction Engineering?
(2) Wordsand Expresssions (p136-137) (# 1% %)
(3) Text appreciation and sentence analysis: Chemical Reaction Engineering (#H4% %)
7.11.4 AE b HE
Exercises (p180-181)
7.115 £ 4
(1) A, MNE. FITREEIZELEE. LR LF Tk b4t
(2 #ZHR. FEF L L EE, b LR KF kA,
(3) Theodore L. Brown, H. Eugene LeMay Jr., Bruce E. Bursten. Chemistry-The Central
Science. Beijing: China Machine Press.
(4) Warren L. McCabe, Julian C. Smith, Peter Harriott. Unit Operations of Chemical
Engineering. Beljing: Chemical Industry Press.
712 HFFAT =
7.12.1 # % B AR

T AT BRI SIF A A RN b R EERF N EOT,
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7122 #FWE (BE&, ER)
PR R IERIF
7123 #FAAER T &
(1) Warm-up (4215 %)
Brainstorm: What is most important in translation?
(2) Thebasic principles and skills of scientific English trandation (3#% %)
1 B R4 BE(LF, FHiF, HBEE, &ld)
2 IR A, $EAK)
3 ¥iFE(BEALLE. A LE)
4 mikik Bk B
5 itk (A, 42iELH 6 F)
7.12.4 AEdk S HE
P4 : Unitl8 Chemical Engineering Modeling
7125 £EFH
(1) A, NE. FITREEIZELEE. LR LF Tk b4t
(2 #&mE. FHF LA aEE, LR LR KF B AL,
(3) Theodore L. Brown, H. Eugene LeMay Jr., Bruce E. Bursten. Chemistry-The Central

Science. Beijing: China Machine Press.
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(4) Warren L. McCabe, Julian C. Smith, Peter Harriott. Unit Operations of Chemical
Engineering. Beljing: Chemical Industry Press.
713 #FE LT =
7131 #F B AR
TARK MO AT TR, Rm L LA IR .
7132 HFRE (BE &, BR)
Unit 19 Introduction to Process Design
7133 #HFELAER F &
(1) Warm-up (4215 %)
Brainstorm: Have you learned how to desing chemical processes? And how?
(2) Wordsand Expresssions (p201-202) (#F4% i)
(3) Text appreciation and sentence analysis: Introduction to Process Design (4% i)
7.134 AEdkb 2 HE
Exercises (p202-203, handed in)
7.135 £FFH
(1) A, NE. LFTAHALETLHFLEE LR L5 Tk ikt
(2 #&mR. FHF L a3EE, LR LR KF B AL,

(3) Theodore L. Brown, H. Eugene LeMay Jr., Bruce E. Bursten. Chemistry-The Central
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Science. Beijing: China Machine Press.
(4) Warren L. McCabe, Julian C. Smith, Peter Harriott. Unit Operations of Chemical
Engineering. Beljing: Chemical Industry Press.
7.14 HFE LT
7.14.1 # 5 B A7
RAFE L L TARAGR R LM T AR F L TR E SR R A4 5
7142 #FWE (BER, ER)
A EIE
7143 #FidAE
(1) Warm-up (4215 %)
Brainstorm: Do you still remember the basic structure of scientific articles? What isit?
(2) Thebasic structure and skills of scientific English writing (4% i)
1) Title
Thetitle should properly reflect the gist(& =, % &) of the paper. A good title
facilitates reader and index(% F#: %).
2) Authors
As aminimum, authors should take responsibility for a particular section of the study.

The award of authorship should balance intellectual contributions to the conception,
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design, analysis and writing of the study against the collection of data and other
routine work

3) Abstract
The abstract of the research paper is the kind of essay which summarizes and
introduces the contents of the original paper. 1. descriptive abstract(#% £ & 44 £); 2.
Informative abstract(fz & A £ ).

4) Introduction
Why did | do the work? What were the central motivations and hypotheses?

5) Experimental

6) Results and Discussion
What were the results? How were compounds made and characterized? What was
measured?

7) Conclusion
What doesit all mean? What hypotheses were proved or disproved? What did | learn?
Why does it make a difference?

7.14.4 A b4 HE

B4 : Unitl8 Chemical Engineering Modeling
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7.145 £FFH
(1) A, NE. KFTHEALETLHFLREE LR L5 Tk ikt
(2 #&mE. FF L pEE, LR LR KF B At
(3) Theodore L. Brown, H. Eugene LeMay Jr., Bruce E. Bursten. Chemistry-The Central
Science. Beijing: China Machine Press.
(4) Warren L. McCabe, Julian C. Smith, Peter Harriott. Unit Operations of Chemical
Engineering. Beijing: Chemica Industry Press.
715 HF¥EATE
7.15.1 #% H AR
TRKAE S AT Tk, REBE LA ER S
7152 #FRE (BE&, BR)
Unit 21Chemical Industry and Environment
7.15.3 #FIAERF &
(1) Warm-up (3R ¥ %)
Brainstorm: Are you agreeable with the surroundings around us? Can you give
suggestions to improve our living environgment?
(2) Wordsand Expresssions (p224-225) (#F4% i)

(3) Text appreciation and sentence analysis: Chemical Industry and Environment
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Cix: &)
7.15.4 AE db 4= HE
Exercises (p225-226, handed in)
7.155 £FFH
(1) A, ANE. LFIAEE5TLHLEE LR L5 Tk b it
(2 #&mE. FF L pEE, LR LR KF B AL,
(3) Theodore L. Brown, H. Eugene LeMay Jr., Bruce E. Bursten. Chemistry-The Central
Science. Beijing: China Machine Press.
(4) Warren L. McCabe, Julian C. Smith, Peter Harriott. Unit Operations of Chemical
Engineering. Beijing: Chemica Industry Press.
8. ALK
FARBHIFPREG AT B, FLFREF Y, RERAZTRFETAFE, A
BMOFILR, REH%
9. RAEFZ BT AR IFHAAL
PR ARG EER S, REASTHREMELAR. HH Ry, Rieyy, Eikies
mN (h¥—ikde 10 4, H¥) 3 RATTRG RAM) REK T ZRRAEAMER F
a7 K, HOTARAERFA B 695 HAZE AR SR FREAF L HF ALK, FEAIK
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58585835 H—RRBAELARE R F 2 A E B ERSH, KRRH LKA L
#HFRE T, AARAERBEFRD . AITHRRIBCFE ARGTIE S 69 X, KRB )2
Tleta XML AT, BARRGITHE T XA T
FrrAR St (100%): %) GRE|, Fi&, $#5F) (30%). 1ELk (60%). REiTit A=
A A& (10%) 5 4R
10 F X wfFHZE

FiXE AR F R A XA
11. REARL

1iRF L RBE)NNE I XL

2 R AL ARIBEW ) T AR R AL
12. RAZRT R

1#MELES: AHTREGEE S A
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