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WA A MR A5 &, Y E L WS NEET
e, RS AER, XEREYRNEE, £
B4 K (growth) RAIMAE R E BN K, KA
R E R N AR AL S, PR ET — &
Bl AL, TR R AR F RN, KH (devel-
opment) £ 1 A K B YA 5 B0 3 7R , 76 2 40 M 2k ) R A
W, R T — RGO B r A A , £ 4 4L LB

 EWESER MR EESE, REUE-HHR

GEADL s i Ay

6. HHLFIBR |

EART, REYREESRETAMRE,
FEERMFRURFRARAMRZE L RE R B

A A EE R B A R E R R

334K (evolution) , 42 3% /R ST HIHE &, ik 4L 7 #2819
&% (descent with modification) , 44 — KRR
RSERLE FAL TR, HEATR— A E P TR R
SE LY, 38 00 2 3 R A 1 BB O M e e IR SR
BT EERER SR AN AEENEN . #LEEY



FP-TERNEAS, RIVEEX S £
PR ZH L — PG ML A B R

LEHBRFBREFREYHFL, BEREES
AR R A S R A A o SR WX BB RRAE, 4
fin (life) REER AV EMARI N ERRE, MARK
PR —FE o B BB S B, BATA LA
SEHER R — KA — A kAR BRERE,
I R EE (virus) b 3 B & B AR (DNA
B H RNA) 41, i1 T 30A B30 DR A B i 78 i 2
ARE, AHRBEH, BRYTHEMEE EAMR,
EREEORNE, ENBER(ZR) RATEAR
N EBIEEMER AR, REREERRE SRR
BmE. SK, TEEVERINNRBERLTAEMS
A PR KRS FEY

E%EWJE*E BARAEER-1TFZEK
AWRG. B ERBESET —MEK ZJCQ

HH UM EHAERWE—TERFHBE. ?U“ﬂ}:v\
BARRST AR AR AN BE AR ME
MEHE ESRAE(A L),

Ak (individual ) B 75 B R 5 880 7 7P £ M E A
RAEGRA, MELARIKLWFED, E— X,
— BRI R B4, 49 B 3 ( population ) , —
TPORAUEAFASHE, BN MNEBTERARBRK,
PRI, B T R B TR E A, B T
ERAMKMRRE, P — MR RLM, £ 2
BB R, AT, AR R Y AR AL R
B RS, E— MK, AATRBRE -
MEF R, MR N FEZ RO, E—EZN
B SREDHR SR SRR B (community) o B
EHRAREBYHHEIAS ., AEER—FHEFA
IR R A L 4 SRR . HEREEA
PR B 2 M BRI S IR B L B 4 . BEEAIE HIER
BEAR S, ROARBRENRE T ZRSH AT
RAKPHERAR, ERIL=ZANSHATAIEERE
FEHR . TE— 5 B 23 A VA A 43 T A 4 o

HE 2 U 30 A1) B0 B0 T AR AR AR B B 9 B A
BHRY (ecosystem) o B EHIF L KK/NPMHAES
AR, BROGHNBHBHE-TESRRE, KBILK

1.2 AYRE I ZERNEARES

B
(FRBFHHEEY

A ,
e
(FHB A 8 &)

SHESE

((41? wT B 7)

1.1 BREMYRARERER - EZERNEHNESR
BRBERE—ESRE, — MMM E—A4
ERRGK. EBRALHRER A RRNERAL,
R b BTE A B %%%ﬁﬁ%%£%IQMMmM
THRBAMAESESL.

RATAT LGRS AR R 5, B BT T 2 24
BT R4 B, AT LR B — AN 40 0 B 40 R
WA ST R RATAERE— 1 221
LUK, EERREDETEN— I BRES
HR%. EAHE 6 EhEYWRAKE LT US K
I ARG (system) o BRHEFAHEESRE (organ)
AR B S B R o B A0 2 2 5 e AR



1 W AR SENE

BHUERSMESZRENRMEMEREZAR (SR
B6.10i), WERAKWUMBERATERESRR, &
B2 R— 1Rk, RREWNEREH -1
EERF(SIE13.10), EBHME T WE MK 1)
RO ATUEEIE R W2 M (M AT0) Mx# 2 A
o (3l Tl i g N e P S
HY, HA (tissue) B —FBILA MG SRR H
MR ARTBRTMAARIN R L RAR S
HA MAARAR,

RBMZT(ZIE 13.1) , R0V a2 £ ik
HMPEE RN —HN ., EZBREYEPEHFT
ZEAREBOAN, EN%& BB RFERESMINE,
XEEG—WGEHMENX US4 Rl , e s
ER AR, B R . BRAR A M MR, PR &
FHE R ZIHR AR (organelle) , AN SRR L BT W L b8
th Bk FRERE (SRS 4), B—FAES
HEBCRENIE . Flm, 2R =R 4 M HAT 8 R
1E B AL B, R4 3 J1 3

A MAN S TE, RN TEYRARHE

PRE-THEMYEEMNER, A TFER. £k
MRS AR T REMYBZLAET  ECREES
MEILEY, FIRER . BAREEY KA T (bi-
omacromolecule) , HIMMZER, BAIMWAXT 47 FHE (IR
FaFE)BRKEHRIERFPHEMNS TRERKY
e, BMlhEFZ D NHEES TRETR, 4 &
EHHHEEEM, HEKEZE (DNA) B N #
Y, B AE 5 B 457 DNA Kb H R HES| IR
FL .

EAEYR G FRAESREELWHZE W5, 8
ALk m S A, BN AT LA T R B E R T, WA
SREMEEMRIHIR, 4%, BENELFETAE
PIFT . ML, A ARENEREYREHER
B—TRER B, XA H BB E T 49 RBF
IR

EPPRHBERK. EREFENEYRY
%200 T#, BB KKWFAE T ESH 1500 7,
FEMMBAE 1700 M T, XREYFMELSHE.
EEIW ERTREET N ET BRI E A A
Fo FEAY, B EX Y MiE LT L4 LM

aEo

BREBELELW  EEFLEETREH
Mo, BER—-1MaFEENREEZ MM, mE—
M REEZN R BHEYERBEHESR —
WM F G, 18 25 MAE Y % Kb E (Carl von
Linné,1707—1778) (& 1.2) #l E T W & ¥ ( binomial
nomendature) , AFI ML T BE N Y M E R, E—
TMEFRBA BN BFRMNE, BIMEE N F A
& Felis catus, Felis % ,catus BFh %, Felis B b
AIEH A — s Y, MERM B A, B R Felis silves-
iris , VO3 Felis margarite, A¥K3E Felis chaus %, A1
A% 4 Homo sapiens {8 &M% %] 5 B, Homo £ A
E_, sapiens BB E K EE , BT Ll Homo sapiens ] DL 7%
HE AN |

E 1.2 #k# (54 Newman,1924)

B B — YRS E — A SR H LR G
£, B—BHEI—A LB T (category) o H T ME
AW 7T« 5 (kingdom ) 7 ( phylum) .4 (class) . B (or-
der) \#} (family) . J& ( genus) \ﬁ (species) , X4 7 AW
SO FIE , AT A ZE R — W TT F S — A B TG, N TE
B DL F i —/NE H (suborder) ; 8 LAZEHR — M T L
WM — AT, mERZ LM — 4 B
( superfamily)

REBKMA LN T, 200 ZEM, HERFH
LA RTERR HY RSP R, 1886 FWHAK
(E. Haeckel) £ W3 fi—A Btk £, BT 20 HE
60 4%, AMTH 2R RXEES M E B MEAEAE




MAMYIR . 1967 4 K2 K BHE 5 (R, H. Whittak-
) BREFHARR G, XARAL: EZEWH (Mon-
era) JRAE A Y R (Protisia) , EH F (Fungl) Y F
(Platae) 1 %) & ( Animalia) (& 1.3), .

HI 5§ (bacteria ) F1 14 40 1 ( cyanobacteria ) #f 42 5. 41
M2 . 4B A 5 4 A A 4 o R R4t I AR gy 4 4 M
ARREER . BIIHREaERE—IFRE DNA 4
FRAGE, WRAEMAENO A S, RITEXH
R T 40 M BK O JR 4% 40 L ( prokaryocyte) o 5 Z A Xt
B, AP R 4, g ikl DNA o7 A& R
MR RAR, EXEEE, ARAEZHEER
WL EAhLIR R REEE, X E KA (eu-
karyocyte) , M A MUZE #4548 40 ) 4R o A0 3l 4y 4 B
TAHEM, MAAE EHARNARMEERELR, 84
W BB NEY R PR, AN EREYRE
HEEMN,

EUANR EEEUR BUR  HER  BUR

BEED

JAE  SAE A

®)

BEHEY

B1.3 AURERRR()MZHaETR(D)

1.3 BEYRMSHS AR DE

Bk — WK, ERMETRE, 2B EE%
WHAY. BTEBFEZEMRNERE N A
GEBRMBMELEY. ENBETFE -/ R, B4
YR o B A 635 B 30 ( protozoans ) 1 3 2
(algae) o LA B OB 1 —RE | 75 U 1) 7 38 DAL
SR RN R, BE AT A e A s
B, REBHLRBMMEN, 0F — £ 50K
WX, FHNAEWKBRSE S AR, EE 0
T80 AL, AR W T 28, B TR B A B BT
WG, MAMEERK, Y2 RER, 0
VAR B R

YR ARARNSYRABES ARG EE
W, BRTRWENEX=ARKHTFR, HY
HM AR TR ERY.
ENMARE BEGARE, &BE29.12 Fx
H—-FEE—BENAES CNTEREEE
WE L, ERARGE A RREEY., AT,
HEREHGIE, FERT R, EBHTX
ETEN LA EB BN & S BELH
WK AR BB S S, B 2R T 2% 0 2 o B 2
AR 4 T AR BN 4 T, 36 Bkl B B B
ERE, HYMEZEWERTRARSRA, B84
MR AR KB 4B B AR R B Rt B AR R
Mo MESSHEAREREY, REE— R,
AR R, R T RAER, ERR
e, ERREEREAREFR, TERFR
FREBER, ARNTLRELERTREN
T, s mmEsh. mob, WA gy
LB RE A IR A 40 R

RT3 20 45RO A A RE R A i 2
B, AMERORSE TEGAYRFEES %,
BRI B (archaca) , BRATHIEALFMIER
R B FE VR 5 54 A 1) 2 A B 2 A
FENEERFIN, —SAEYERER, RIEEYR
A BLEAB( domain ) , B 2L 41 5 38% ( Bacteria) ., 77 4 B
5, Archaea)  EL#i 4 ¥y 35k ( Bakarya)

HEl, ERRAE NER FH B4 Y2 kM
RHBFEE R, =824 2 5k W2 R Rk
T, {EL % — B 1 , 408 A AR N RIS i
SRR D, WA A HEARNELEY , H
Yk B TR, CATER— i B RBKBE, ]
EX S e TSl tL




| W EYRESEYF

TR St e HEut §

ERRAREE—F AR LR EE R T4 LY
SHFBZE G TR AT REFMER RS
WRME— Rk, ERAESRED, BEHAHL L
BRSARMEY, ENS MY EEEE HRE 4
mENAG, ESRETHEEYFENEESS A
GYFERINEMHTNTERLEY RBERERK
e A R | BB SR K

MY R B EROLS A e KA, B
AR B S K P CO, MAHEE I,
REAREPNESRARGTRYAEE, 1L
ERRGEH W= (producer) ,

2 BB DD R £ Y R R s Y
RUBYRHY N E LY MEEEIEY. B
B R.ESSHY ISy Eay, B hm s
M., BERERELE/MESHENE, BB,
K RSN YURMEGY AT, ENRESE
49 97 %% & ( consumer)

RSP RFMAEME AR MWK B
B RTERRIE b, 3 L 2 07 B 4 R AR T A
I ERE SR REERE., AEMERT
BREEN, AAEXMENE R ENEY BT TR
B L TR R A Y, AR W TRV B S A
WOEAR SRR ENAERRS . AE EHENE
ALY 5} 5 ( decomposer) EESRAAETREE
B, WRRAE TN, P RES BT RRK, Y
BRRER A5 REHERERR,

EBRETEYRAZARIENBEREERE
Fo ERNED XA R T B& Y4 (food chain),
YRR T R —FE Y
o —MESRERFE— MW, KRR
B AT AE IR ZE T LR 4 W (food web) , A& HE 35.2 %
A EBRENELTHEYN, ROTTLEAY S
FERRRTEM S, A YRR ERE LMY
SREMERENNE, TEAEARATXHEYS
WEMMEER, EESRELAF A AHE %
MYRERR AR ERWERRS, —F &, G5
EEFEAMLEY F.CO, KL F ALY M S F
HERBEY, EE SR EESRE P A—FEY

tERER—FAEY, BEBEESEM L, B—F
MM EE YRR REE , B EHEE
BEYDTHEAFEE, XELEROEETEY MR
B MYREFAR,FEREER SR, FHibH R
BEREARMBETESRAE, TRHTHANRESSE
R, EMESRERTENEEIR ARG
BHG, MRBAETRERA ESREAEHEBTH
(B 1.4),

b

a :}/\
ﬂ £7H BRE
' NRE

L SIS

B1.4 ESREFHYREFMEERS . £=F
BRFRARFCERERHAOER. b. #BEEDHRRZ
EHE, FESREAHEMBRE, o YREL=E HH
& amERAEZAER

MERANBER—FER Y, RESG 14 F
BERY, WD E SR IR ES, BNEAER
X A5 AL B AR 4 A, B B — XK, M
BEAXHER, EOBRENT, EEEETHEMER.
EMRKK/NNSEBBEIMN ., BTR—458
MY BE — SR ST, R & R F
G—HEWEREENREE—NHLER T,

MMIETFEYGE—EHIAR, BB E THEBRNE
ARG FEDEHER, B - X - FHEE,
19 #48, AN BLUFTE 3h 90 335 48 9 45 12 ol 40 i i 41
AR, X L AN E BT AR T AL, SR b A
55— R |

S FHYIEEVRRAT, BT A £ Y8 4 35 2 A
RS MR EER SEES TIuEN., Ak
ARBHE R A — M % R DR h B TR AL B, T
ME-MEAR, FEANSHREES 20 HEER
DA AR TR . &R RS E R0 62 H
BOHRKETAERNFIITREN . FIEEYHE



ENRBRBERE LR (DNA) EREEE®
(RNA) . B 9 DNA #042 i 46 ) 0 4 A B2 4 MR DA B
BRI NSRRI K . 2 ZENKER
A DNA SUBBES T, W% DNA K45 (1 ¥ 51 3
EEARKE FRERNFT TN E— YR
ARG IR, AR K EF S
HERBZEKE DNA (15 BIAE, EHIHNED
o S LT T R AR R A B R — b £
B, XEHELMHE A[]#H—HNRE], DNA—RNA—
BARMWBEREREYRMGE—HR, XRSNE
ARHTE I A A 4 — A St R B Bl O, & A RE R A
YL ABE S ERENEELR, A RR
—AEAXHYIELRIE, XELRBRIAR LY

M—TERES

MIEN BRP 28, EEY¥HR P ’RE—
MREEMREDLERN—BATWHERAATHE
BF. HEEHRWFEP, A -LXBEERMA
B, XSE R R W2 (observation) | 32 H} 7] & ( ques-
tioning) \ fR ¥ ( hypothese ) , F{ll ( prediction) 1 £ %
(test),

EREHRD MEARELENHNE, TER
TIRRARFMNAE BMMEERNHER, TF—18
REXRR, EENRENEPH T ZR, BRI MR
MIARARBEN AR RE G AR EAEER AR
MIBI% . 1831 £ % 1836 4F 1K /K U T DL 4R /K ( Beagle)
SHHMMARE R, BEY¥BEEL WA ENEE
Z—o MERTHZEARENARALR, flm, i
EmB WA S (AR B B 5 ) (Galapagos) B
RBUTHAEEFL:

(1) s RERFRM LS, 5
EAPBARNYM, AFBELN 13 Mg, BIME
EWKBENY M X REY . THA M, ME M K
H B MBS (Capa Verde) , 2 K 1) 5, A — 1k
FERR, e S3EMN KRR XRFT MAm
XEFLNBE AR S MEFERLH LS, K
FT R B S b s R A5 A B AR

(2) EBFEMAETHSE 13 Fih g, IR
HELBENRRY R DRESHEEER, 45158 M
EBREYW(ZE25.2),

1.6 BiRAEMENIE

T 4R S B B 2 A R0 K BB S A AR AR
NER—NEEEL:HE LK JLA ) (mocking
bird) 4 A WIFF . R & 15 1 90 S 1 M4,
HHBER, BFARAYM, SEXRXBEHES S
AT K RE R 2 6 196 R VA B ITE RAE R — BB W
WRIAMK, o

B XS, AR T, FRES LMEY
TR MBS RMARE KRR MG MER
R YHBRERENERTEM? BEHTHE
%, SKIRSCAN, REER T WA AT HRE, -
MEBRMERBERRTUSL FREZUSBEHNRE.
A3 K I A 2 0 ol T SR AR 1 R R 5 3 4
B, FTHEEEEBREG(BEYEFEREY
ZEMER)MARAR, AR RENES L, B
RETR RIS QYR . 3R 30 B B
—ANEEMA, AR XA £ BN YROE B
— AR, H— A ERRE,

o433 SR U4 36 R SR VR 0 B A B, T B
BOIB. MBI, BARETURRE, AN
MBI, R (inference ) FIZEHE (analogy) I 3%,
AT B R AR B FEAE TR, FE7E E — 5 AR B S B o
RBT. WRERMEERN LB, AMTRME
B, BRI IRE R AR SRR, BT
FENG SRR B, BT BN E - BE LY
B, NEREEMBE, RSN HE RS b
ZIME ML M RIE o

KR 5 2 (T. H. Huxley, 1825—1895) H %
AT ARERA LA B . NS KR ORE,
KEE EER)HLFERE, BIENERMEREL
Mo %7 /R (E. Haeckel) 2 H 725 A BRI Z [H1 K
— A RIERA , DS BIBR RO, FE 44 B A 0 A B
T —AB4 : Pithecanthropus BIME Ao 75T AR 3L B £ 18
WA RIUEMAE AR RBANLA , RAELEID
FHEBR—ARIF" . RITT LS XLE R, BRE
HRAR A BT AR H 19— % H 2 B

1887 45 2 AR B % K 75 1 (E. Duboiz) R H
oA B E TR BRI, EXUE, 8
JLRBH 2K 100 S H, REAERHETE
A7 440 TAE B ALA ARME T IR T, Kt
HAEALTUM S A G HRZFMBRF, £ET
300 27 /T R IE KNS B 5 58 (Australopithecus
afarensis) , BEH DUBRBOHEIR , XA A B PEIR . A0 T




1 R MRS ENE

BN PR TR KT B - B BRI
ZREBSATE , TR AL F K AL, A~ FERLF 15U
BT, T RARSRRE A T SURR RS B3 7 , A 19 B
LGN, A RBRIBREET K, BA,
FIERRAEF S ) BE R R B R B ST
MNFEBAM AT RHERBRET - EEL
Al B A RS A B A M AR B, A S
2REMBHEAR BT ARRORE. ERXEML
FALMRIE AR S BRI, bR
*BEBBBIE, | | |

H AL R — A E 0 SR ] RUBE 9 R
MIBHFRES% R AR ETRIE, WRED
BRI BB R TE S A B RUBE 9 K AR 4, AT
AT A i 230 3 25 A 9 B 8 oA X R A SE B 1B
BATRIE. RERHATRBIRITRET 18
il |

HRREAEHNAEREMAE SN RIS

L, F-HRAREHAEBE, T-REEZAX, F2
RAXFENHRHE LR 31, HERBUERE
Bt - AE BEAR AT 5 A% (9 R B AR A B TR o AR
AT (RE) . L RETof %A 5 H o8, XA 4
BAESFMNERZ BRI AT, ERFER
FOAREFEISSRAET. RERAN, IRX
MEGRIER , 7T LME X R — AT K e & i 2
BIE(A) MASHBEHBE (aa) B, LB E
(Aa) FFHEMIBLT (o) MELF (A) , A A B E (aa) =
ERET (o) BERLEE, FENERBE—F I EE
AEGE (da) , — L HETEHE (aa) o LHFHIPIZEEE
RMBW K —H, B[/ Adaxda M AdaxAd HIGRER—
o BUHE—IF R NRIE,
YUMBZFERBE N RBER, TUFD BEE
—IAE ARG ENR ML RTES, B2 ENEE
RETEFEMEE RGBT LARTUESE

M. BERENZRENNLEREGEIBRRE,

SWERE ESTE HEYH BETR BEH
Y GRB BRI R K AL B
FIRRT A8 EBR, U T EMAEE X
AERLHEXER RITKEELE - EH4E Y

ERIA,

EMPERRSE B R BN ER, EN%R
REMEFTEMEREH 2 —, RENEL R4
IR B I T R ST, 1 DL, R E 2
ERMEBRAEYERBORD N2 —. KEDEY
ATHH 3 B B R 5K X L B B AR 4R
2, KRR B R EEISE REA TR
e RSB, BRI T ARIR SR
iR, EEEEHE, ERRAENEE, A%
BT, W2 T 0 WS 4l 2 1 B 2
FEMTHA, | RREMELNR, bl B %A
B T2 RS RE , B PRSMBEAE IR T A, SE 9L T
PR W —YIERE, T 2 I T AR 5 8 B O B
RRAEBREANRE, BT EABEAHAD
F UM R R BT A KR

20 #4570 SR B DNA BAHA R YRGB E
B — T MR TR AR o i — B
5N DNA( B 3EH ) $ATE E 410, 37678 £ Mo
BBk, FERAHEA, AN B = 5 B
% AR KGR AR R MR FRES.
AT LAEAME R S A MR 58 S,
ITEAT ATV Ak, 055 A B 7 B
B AN T B PR T 2 L WA — 2 K 2
5o |

YA BE AR BRI ER
TIBFEI WS, 4 B R EEAE, /N R

- MAXERB2“BELFL”, KH CO, HREIEFE

HRBEES & W AT, AR T RS
KB BERR R B T — BB A K
KEHEH RGN FER, BAE T £ W PR
AR, TSR WALRE T E A BENT MR, 3
BASPHEELIRERT R T 1 REE,
BT RAFESHMNENRES, RP THEE SR
ok P B 0K 2 3R 7 7 B A M R 2 BT MR
B, %%, RIEPHROKSIFEME, 7ERRTE
BLE  FE K 5 7 1A RO 11, MBR K S 1 CO,
ERBIEAR, TB6, IR RER M. NEA
BEEARMEAS O REERS R, Fip 2
CO, R THE, 2 O, E XS REFER,  fr i
FRRE, AR NE AFEY, BRENE, R
EMELMBOEY, BT EERA. SALETH
FHR A EARENREMEDNTY, Fi,



AR RYEREREGR 3T LEZA AP S5HAE
WRALRER, BEFIHITGHOERS, IR
FEHRLAAMAAENTENESRE, MAD
MERERESREFENAMRMER, AX MK
RE,AATRATH A R BM TR, Bt
FRRNESRE, BHALSYMPET KL, MR
HEAERE K TR RS JRE, ERI5%, T
{5 R TR O 30 A 9 R0 R A B A A R K I
ERFERRRERET ORE, M PR CO,
FREKEREE S, SEAHAMBETED K
U XEEBEAER, MALEHMAEYF R, X LH
RKAEER . MRALITHARZER KEUE,F

cH
ke
[

RAEBE,

FIE BRI AN A B TR AT B T W 9 3R 8% DR o 23
BREANARHE-TEAZL .S AR EUEYSH
HARMMESRE, REMES TRIALKER
BRERFABUERHIRRE. FEAREET
ZRMARN MREX T RREFH— 5, AT 8
Tk ANZRGE , T 26 701 72 4 37 4 53X > 2R 48 Y 142 T
AERERE, NRREAGEMsHZARXE, XA
EEHEXRAR. ANHEHEAR, 58 R R®
o SR, ATPTERKEEL S, WAEFH R
MAEt S, EMESALGEBEREME REEH
ERBRAHALD |

- A AREMRR T RER?
CERFRRGET W ABREARE?

W N =

YRR RS RN NEN A BEERRRI?

E_FEZRAGET, AE EEHRETHEYR  ELRRALES, EMNBAEY R 0 8%k, 8280
REEMFMAR, XHHKOES 247

5. ZME—MREE - ERE-HEANRYE, AHFRAMEE , B BEUEY T nE

EBEYEF

6. ATFEYENERNAREMERT AMIRTEDRE—HERHINR?
7. BREMMFE-FAFARGENHKESES?
8. Mt ARMMENAESRAR B EABEFNURRERRE UERKTHRR?
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W

4

A i AL 5 e Rl

20 0 45 5 240 5 7R
i) W
ML o R A A4




=TV S E

LY

2.1 BEFfMaTF

2.2 HAHAMBESKSTF
2.3 #E

2.4 BB

2.5 BAHRK

2.6 B

2.1.1 AHEEA2MIEER
TEREEHEZEMEN—EETRNERK, R (proton)\%%(electron')%ﬂ"—F?‘(neutron)o JRTHE

RERSTHAERE

AHRZEGEAEHGSTURN, KBS F POET—H ik S 44
KRB TARKRE LR EANRTHST—H, LERBEAR L L4AE,
APRTESRRBORNYTF A BB REG R, AEAH S HRRAL
APFRREAEBRGZEXRDTFHARLLEEA4HBE, 2HRALTRS
HOFRK, ABDRNGKFEEDRGREAETRER 22 XHKRAZA
Ad R KRB RTRERANK, KELDKRAZIHARER TR %
ALREMETRAG HRE, |

ERAGTURAMKGEHITFURE N F IR EE—R A FET S
Af. HTAHGKR, ARCEAT ST ENTH LESNAZ LAWK
EMAEFTH,ARERBREN,

At , TREDXS THHE, ZTHRETRARAOARS, FRARMNER
EAMRHERESE— B, A RAR NS T,

FRUEFZHFHENETF,EFRDN, EFEEAHH
(2 ~3)x107 cm,

YIEBEROKEIRTHBEN 100 ZFH TR F B
ATHBEFHEREH, RINREMNEIHTETFH
R(EHREART)RB T, XIMERRTRERET



R BT, BT SR TR A%,
BHIR., BFUAHEM, B TFHERESN0.91x
10 kg, RFHRREA BT 1800 1%, HFHE
BERTF MM,

SEFREBHEMNET, R~ RFH—1H
FHR, FFREENETH (nucleus) , BHE — 4
BFRE-THEES, EHMEELETEE. &
BEFHELBENEFEET. SETHRTHE 2 MR
FA2ARF, B E 2 AT, B TERBHIR
A ATEEFHERE —ENEY, SHENET
HENEAKETFRABE KRINERT S,

E—MTEMETT, UETFHRGKA RS,
BE-METH, FFORELUETHELEMN, X
~RARIEETHRETRR, 6, SWETFFR
BLEME2 RETFHTH6ETF, FURET
FHE6, B—METH, RFHEESETFHEA
SRS, HFT R85 8 N EE R,

TR T3 R, 8 5 F 508 [ 3 B T 5
HFIRLZE (isotope) , B A EATEA SR F M AL B,
PIINg TR 3 FR 0 B -12, 313 Rl -14,
EINEEH 6 NETFAM6 A 0T BhTFHAR, 45
H6.TH8, X3 HBNETFENES ARETHRE
B BN 12,13 71 14, BESHC, C AI"C, XA
BB, C %45 99% , Kb 1% W EEHC,"C
WERD. "CHOC HEERRMLE, RERE N
BEFUARS R AT, “C R M R % (radioac-
tive isotope) , B W H B F 4 BT RAS, P KL T Al
B, JOHERR N EYRAEN, BEE YRR
AEEPEFEZ AR, £ T AR ER L E
SRR U, RIAE B R — B BT R 5
FR AR B R A0 U 3R, T T ) R e
FRLE B REF BTN REEE ., KR
RENRARERE, I, EWERE TR SR
XA AR, BECO, SIAMMIkN, B C
MERRE, HRENEELRPE—-FZHRALEA
¥, MIEERT CO, HENENLTRE,

B R AL Z 0 T A THER L. Fls T8
FREH LGB0 B BB R BRIV A LA, L
B A & W7 SR A R BB o KRB IR BT AT
BEHEI S YRR , BT A 3 s o R L 2 B4R 5
S, BN AT E,

KB M )0 2 % A AT Rl B, 1945

2.1 JFEFHMATF

FH_RMRARRE RS, FEEB R SRTH
BF# ARG TRETFR, MEREES, BTH
B R S R MEMES RIFE N B BRI,

HMEMBRAEEN TELE 2 M, BF -+
M TERELREFAEM. X 2 BRXRFEH
TEP, BB MHBEGITLREN. £2-1 HAKFTYL
EMTRRAEANGAHETE, XLETEP, KA.
EMALE 9.3%, HTESERE , XEF AR
ANERHEMEEYILTFHEEE, T HEBRABK
MEBELR AKEN 0% ~90% EK, BEEEHN
I 20% H AR 4 KB R & H k. ARA
BEARMEETE, AMEHLER 10% ~20% 2EA
Bio 8B TRABKWITREZ I, WEFEETEYK
WL REZEEMZ .,

®2-1 AEPEENTE

#5 TR HRENRES /%
Y & 65.0
o B 18.5
H £, 9.5
N % 3.3
Ca 1 1.5
P B 1.0
K i 0.4 -
S C OB 0.3
Na ] 0.2
Cl & 0.2
Mg B . 0.1

. BEBTTE(LTF0.01%) ;W (B), 4 (Cr), 4 (Co) 4 (Cu),

A(F) B(1), 8 (Fe) 4 (Mn) 4 (Mo) , 7 (Se) ,BE(Si) , 45
(Sn) ,5L(V) , 8 (Zn)

R2-1VPHSIKNMBTRBELTEN, ALHE
ERD ME RS AERTA LY 0 FEHE B,
B, HRTC 2, 0 TREEY R E RELE
RHMBTR , BAMSYESEER NERM, BE
RIEBTTREEYENERARK BIaBLRE A KB
FHHETR, MFEABRAFO. 15 mg . T
W FORBRAS BB IE % AT L ZD B8, 45 3R o IR i
Ko

2.1.2 fEAMh AR

BFHEFRERRT T, REHLF RO RE
To BTHHHERESOAE ERETHBIT, BT



]

M o AGmrER
FHNEERL, BEFPHRTHEETARKEELR,
SR TR, BEFRHAR, BFHFHETENHE
BAZ. BHANBRTFERESARE 28T, 15
EHMang 8 MaF. BASEFHBRTHRREER
TR,

EWERE TEN 4 FFETE H,C,NA O, EA]
B AN R AR A L, BT AR T LS B R T R
ERR, RBEFRE—AHE, HPRA-THT,E
BASHANE T, AR RBERIR, K AM
SMEHEERN, '

BEPZEEREERMTERALEYR? KRBT
FoRTHELARBL, BRRAFENTEL. hEE
BEAFAEBR.BTRMLMNE,

Hlhn, HE FHEEFE AL, A5 A8
i, AETRETENRETFEIEN—TET, TEM
BFLT—AREH, B REE - ERMHHET

(Na*); REF ML T —A S s i, B B A — T

AR IRET (1), FIAATHE 3 R % T
5], JHRA T 5 Conic bond) o HFTE M 1L 4 (41
0 NaCl) R b ), SALGAR— itk A0t
FRERMAAY, 7 B AT FE% U EHERA
fe. AR BRI R — 1 NeCl 5 F, 2
EHEREI M Na'F L

S48 (covalent bond) 2 61 P T 13—t
WM BT AL, B R P
BEN BT RN T (molecule) o HA(H,) 7
NGB TR ST SO — X T IR 6
. B (0,) PHFAMRRTFLAAMET,
ERZERRG RS, FH(CH, RASME
) h— A RET S 4 AR T AT,
FTOLA 4 1B, K (H,0) AR T A5 A
SER— BT BT

2.1.3 KR MM AT R

KEEAES PR ERTHERRER, XZE A
KE W,

B— KERBEN T, KRAFNEETH—1
RTHRKY, ARNELRSFRT EBEME, A
REMERERTHEIMAERR, —MRFAEHR
FA v B 1 BEFR L Ay o electronegativity ) , R4 H
FRAORBK, BAESRE, 84T (L) RESTF
(0,) 1,2 N [F) RE LT i ey S M SE At R, BB AR £

Y BEFR J JE AR A (nonpolar) St 448, B ke (CH,) R Y
ANBEBHEERELNE AARXF CRHKMRE
LT EAZH,

KaFN5 H,.0, #l CH, R, EHHEREFHE
FEFHBAELrR, ER2TCETHAERRN—F,
ARFILABFHHNBELERES, SRS T
MBEEERTESES, SRR, B FH A" FRE
b, EFEMER RN R, B EENH
MERF-ABH,—TRIE, WHER, K3 FHHE
B — SR, R S ERF(E2.1), &5
Z KA F R —mBIE, B —mB R, KR — R
F (polar molecule) ,

)
B2.1 K45F R Campbell %,1999)
B KA FRZESEEE®E. ME 2.2 fix, K

AT R PG B AT AR AR o B £ P 5 A —
% (0) S W4 IE A M — ik (1) MR35, BB —4

B2.2 K5 FE S Campbell 4,1999)



BHHR— 8 (hydrogen bond) o HA/KS FHIf
#(0) ,ATUAS 5 FiA K4 F R ISR T B H A
K F KT HIER (H) X553 5484 K5 F
FHARTRER AN S8, HER, Bk F
LA SRS A5 4 Mk FEE(E2.2), K57
FTHRENENZHABHERERKITEARFS
Fotk, B AOK B9 £ e 7E Bk EF R R BRI E
L3715 '

B BEKTHKGTFREARS, EREK
PR FZEERFER B 107 s 7, B LIRS
Z ], KD FEG BB KD FHE S, B
‘BRI, XM N E S (cohesion force) H fE
BT HER, KMAROMEGREER, S,
SRRM, K5 Z BT LA BE T BRAL B9 R & BB 3
BB 7R XM N IR 1 2 T8 R SR AN B R K A T
B b Feo KA 2 IR]H PO 3R O K Y 2 T K R
KEKHER L HFGEE T —BEEARNEE, EH
Jatmuk B WK R i B A AT RETE K T R ARAT

I K5 F 2 8 S R K A AR B AR A

e, KR E ETHEE, XREAKSTERER
i ABBAUTH SRR SRS BB,
BEAEET. FURERE EALE, KB 2RI
FIEFREEE. MR, HKRAN, N2 RE S K
AR XHASA REBERRER, ERNTBRER,
WEHSRBE AR, & AR/, RE BT
TAOTH SR, R, EOEEEREZAS
KB TFHRHFEEDHFE
SRAFKD AR5 F R, FKHIP A RE 100C,
R LR E RENRIK, A TEGHHFE
MR KPR K AR AR, T 5 5l 4 16 7L
HPEREATE I NERN BN HTFBRAT
HRE—FT K, : '
BH,KWKR. BT EEKKCK) HEREE
M, T BAK P SRR W A, Br bk H ko F
SEHZRARK, MBS KF K TEAEE. BS
RIBRE/N TS K, X B KH M — K 8 F .
WRBE KN BEER T RNEE, BATLDE, kst
RAEEIRRAL, 5 H A A U F B , & % w5 T
AR IK, 3R E AR T BEFTE T
BN KERBIFHER . dTARRES T, U
WHRER D FHEFRESE TKT. SlNEHEH
R Na"H CUBIFE FARK . i SR E

2.1 RTfaT

TKER Fosh i Na' BRS04 F o 67 o 77 B — i, 1
KA FH AR T CU MRS K% ERFTND 5,
WAL TR, KB, NaClREF AR T, &
Tk, EHERIEN S TEL R TR, XS, @
TKTE BT A, 7E I R S B TR, B R A
BT B (4 T 45 R I B0 L AU Ao

Bt KEE—NEESNE, REMEEE, 4
PRI KK, KA FRABRER B —
KA FMEEREAEF(H)MBEF(OH), &
itk TE B TR H R S B A OH T4 F4
SR

SR H ML S W R®, 74 OH ML A Y
HEM. Bl H8RHC)RERR, EEEFANE
Wk, FERWE HCI RN B/ O, B b h
WFRETFHS HHZD,

MRS H MLEY, 5SS L4 (NaOH) 3t
P OH™,OH™ &5 H' fL & B H,00 75 ¥ 0 B bk
3%, OH BBE,

AT pH R RREWAORE . FHERR R H'
WS OH MYk A4 B[ H' ] =[OH ], WK
pH LI 0 B 14, e Mk ¥R ,pH 1 0 R BRI
B, pH 14 BEH BRI (REEWHME), pH K 7
TR T Mo 2K BB S 2 B U SR
W,pH K7, KZBOEBEE Y pH BETF 7, BRM
pH 42,8 pH 2 2, F M pH K 4, AR
i) pH % 6 7247, WK pH M7 F 7, 18K i pH 4%
8.5, % PR YE e MIVEWM pH 72 12 Bl

gL pH BB BB TR A E M. Wk
P B8 4k o 28 ) (buffer) , B AT A HEE pHL AY 7
16, B0 % pH Bt , A1 H T4 pH &6, EATX
BB OF £ A HY, (HEMF B e N BB R
M 3R8 P B pH 284k kKB, BRI BT K A,
EY Rt A REREMGE .,

AT R BRI SR E R — 2 IR K
B, BAKETFTWRE (AW RRS) RE.
WRER BRI R R L T AL X ALY 55
KBS BB RS B, Bk T Bl R T
BT, BATHY pH A5 2 ~3, AEMRER pH 73k 1.7,

BATA AT AEBAAL 5, 5 W SHE 40 10 4 6 0 A 1
fERE . YLK RAL, £ SR AKMIET, TEBF
T LMESEBIRIE ; 5 R BB T 7 A B A 2 00 B AL 4 B
WX G0 E L BB TR AT Aek B L2




:

L2 AeEiLatm

2.1.4 {62 R PR T H Al

AERMIEHIHE AL — 5RO (metabolism)
T I ORI R 50043 5 g 2 1y
KBRS R TE R,

BT AT M BRI w12 % 2 A4t
Ao THRTF BOAL TR T 30 5 sy
THRR, SHARSTHH AR, BT Lo
DTELREW RN TR REL 0 A FH b3
THWER. KRR NRIFOHT, 50 FRas
FALA R -

2H,+0, —2H,0

A L EFIS T4, (21, ) 71— 4 F45(0,)
e BHRPA K (2H,0), H, f1 0, RER#, 1,0
RFMo EREAEBENETRT 5L R
WER—K KEAVESWER TR R T
9rF o BOAHEGUK O £ A R, I — g,

WS BRI E R BT, & Rl E T
ERAE. SIS RBRE A 2R R
THFER, ERKOERE MFWESET Y
WP RRAERT Z BB — A i, P R 4 4
SRRZEMBRE, MTRFR,

- 2H—H+0 =0 — /O\ + /O\
H H H H

EYRATRELE W, 810, ERUATR H,0
RN, BREGRETTHERLRNBEER I 4
UL —R H,0 8 R (MK & R RD o 3 ]
BOIF REBHESE B b R 5 g
RAEEZAFEN KA E—HRBAET A, haz
AXITIER OO AR BB B B 8, Egess
RERARRCREHERRBECHHY | g2
ﬁoﬁ%ﬁ%¢#&ﬁﬁiim@%ﬁ~ﬁgge
MERHE PR, 9 MRE-FMUBE RS T,
40 PHRITFA SO N ERFHR, 9% b xanmy
BHF A WRIIINT |

CpHss 40, + 4H — 2C, H,,0

B-H¥ pE HFEEA
BRI B IER 452 5o 5 2 i 1
R—THRSKZENE(C=C) WB AT c—h
M C—O0—H BRI A, B R 20 R DB A4

s XAR NP REE 0, k@255, 4H MK A
TR T o AR R & 4 7 15 4 b
BT LT AR R — . DS BT A S e

MR R E I E S LRI

2.2.1 BRAURAMZFK 5 T LR

HEFERNILERESFHRIER, KBS
BMESHMEFHE, KETHEELARITE WL,
MERBEREY KNEMHESENS T, BHEDE
HEBRLEYHEORTF Ko

Fr—a ik . BRSO B E R EY
bh, BRI ERNENLEY. ERNEILEY
200 Z8 77 F , T ELR 261 B oA B BR & BT 9 L4k
&Y, U HS A EY, fEHe, —FoErd
FUHRRETHERFRIZETFHHEE . BEFRS
BEANHET BF 4 MFHS N, FUREFHRS
S5HMEFEFLA 4 MERFRER 4 M E0NE,

B 2.3a RARBIEFHNEEREN, LAFR&ERE,
ALEREFRH4ANRBERENEEN 4 M ASF
DZEH—FRANEARETFELINTREN -5, 75—
HMEKRREFH L, BRAEAHRARCEHZ
B F =, FiegmInE 2.3b fix,

BREEXENS T, (XABRASHRITE AR,

F IR S 4844 (hydrocarbon) o B F ik 58k AT LIFE

FRAE BE T DIH 403 BE RO R M g 2 MR E BT A
R FUERKERE R I, B2.3 Ff codet
HREIAIT. c RTK, Rl e RTH IBF
Thie THEMRTHEHHTRMR(BE CH,) B
CEHR R, 5 FA K (isomer ), G —Ff R KA 3
HAE. R AW, I 2.3 R g Mg
R1-TH b R 2-TH. MFEFWR, M2 RFA
BRES I M AEAAH)HERRE 2 Bk, & 4
BIRREEE T AR R AT LA . 1 2.3i RS
. RE KR EETHSHANLEY T, E2.3%
TR B FRAL B, & R —Fh BB 4 (carbon skeler
ton) , BRESR R £ S A HALE W IR ERY

B 2.3 P AMARIT A A E LR B F
FRERANEB RS, ZHMA S RRAA M E
B RO TR, 2N A% A pLE.




() B JR 7 ) Y T AR Y

(b) Bz

H
@1-Th

H

() 2.5

my2-Th

2.2 HARHMEEYRYT

jani=niia=fifen:

() ¥k

B2.3 JLFEEREEYES

AT CALITA WA HLAL A AR R R e 4R AT A TR
Mo BREREFHMER T, ALY ET A 5
BEF HPRE LN EEMA. T ES k%R R
MAEFEXERETARMETFH , XXRFAKRIE

A& (functional group) . TEHRAMH /TP HEAE
R E 4 M BE (—OH) JKE(>C0) , R E
(—COOH) FIEE(—NH,) ., R2-2 WEX 4 W I
Am & S T ER A%,

#2-2 AREEHEE

HRER . .
&% 7 LA g k3] FEER
1l
H—C—C—0H
R —0—H i8S | : W KEHELR
—OH H H
Zm
H H 0
0 L 7
Vs H—C—C—C
—C g RN FER @
AN H H H )
RE - H
N )3
co H O H
/ [
0 H—C—C—C—
I LS | | BT ES
—C— H H
W
H o
BRE /O' H—([I—C/
—C . BR [\ - EERBEARBVR ELER
—COOH N _ H OH
: OH
7%
H H
BE M H (':—N/
. —N : &S I\ HER.BEOR,.RE
—NH_z \H H H




2 EarE R

X 4 FIREE A, B E (hydroyl group) 2 5 &
FHRRTHARY, ERF—FAS SR Ran, 7
HEXSHEHAR. SHEEN LA MERE, 2,
BE (R ) SR T — P,

B (carbonyl group) H— M F 5 — A i 7
T R IR 19 5 AN P T e 7 3 A B
AT GEME, MEREERE GRE 445
B (aldehyde) ; BRI EE L A4 54 26
(ketone)

HHE (carboxyl group) FHEF— 7 5 & I S0
BOA-HELEEE—TBE, REGRES B
iﬁuﬁﬁgﬂgf‘t%%%yﬂﬁm(Carboxylic acid) o

# 3 (amino group) HRARFAB A SEFAR,
RETFEMA—TRUAEERL, ©REmiE
P BB H o S BRI HLALA W58 4 B (amine)
%,

B4 M EEA— M ERE S AR E
HEPHERTRAE FHARE 0 Bk g
BT, B BTE A E XL LA 8 R
) (hydrophilic) , # 2 K B H 1, XX 4l A B
EAMENRBEERANLELRS,

F2-2 PRSI AN P RE 501 2,
FEE HEEYATFHAERNLE LR a0,
Bl FHRA B ENBERRE AxRt 5

MR, ZHUEENFEENT LR R AL

To

2.2.2 HMMEAMALERRASF 2R
FEMED RS T

EAGRRTREEZEANS FHERKE &
B4+ F B0 K4 F (macromolecule) , A 44 4y F-77
SH4REER [ (protein) \ B B ( nucleic acid) \ %
$% (polysaccharide ) 1 B 5 (lipid) , ix 4 RKRAFH
HI=RMRERK. BB E BK (polymer) , 3t 2 th 4
FISAR LR N0 F LR B, B8 — 51l ok % 2 iy 3
EVEREETRN—H. QWS BEIH TN
K ( monomer) éﬁlﬂﬂﬂ)ﬁiﬁ!ﬁﬁi%%m

EYPARTHERNAYFHER L WER R
MFRBRAA 1075, TTEBMEAREA B4, 571U
HEFULFRES K. RMARERX 255 2Bk
B B9 BRSNS WU A 00 A LA R %
BBk, BIEGARE 100 Fo 6180, 8 & a2 4y

WHARKMEERARN, AN EERZEAM
KE BT MRPOREMER R, DNA L 4 FA
RS SE MEERAR, BORMERZHT AL
RE KRBT HA AR HIIRF AR,

EYRESREFRAKEERERN, A EY.
B W) A 40 A PR A B 20 b RO R BRI 4 B
T, AW BT & B B A A DNA R0 9756
¢, B R B AR 2 8 B8 AR

G0 LKy 8 A A B 2 B AR B T KR TR TR K B R
(dehydration synthesis) , i HIBEHE SR F(H)
FERE(—OH), Fm b —Hfk, EH - HM—
T—OH B T K (HOH) , F= 4 — T S fr i, X &
RBKER. FNERENRERM A, XA RS
BEEN, BE A—A—A B~ PMHERE, AN —
TREE EEMBEBKERTREBEWT
HO—A—A—A—H\+ HO—A'—H——HO—A—A—A—A'—H

H,0

WEXANERL,A' 5NEREPRFH— AT
B—A#HE 0, REREKRAA, REENEX
ERZTEMER.

EPRAANBEGRERE, CEFLZREDH.
Bl AV BERN AR EER KRS F, BEHENR
W, BAGR E I R Bk, ¥ 2 RAKG R N Hik
PR S B 2 B 7K A BB 386 BB, B 7K A 2 E ( hydoroly-
sis) o KB EMA =K FHERBH, T 5
N

HO—A—A—AA—H
l H,0

HO—A—A—A—H + HO—A'—H

KARIE K H E B S RIEK RS E
b, —OH BB FBRN ALK L,

FBETK B B K R 2 T B 6 Y, 7E 40 M P 08
e, BRFIE—FRAL, & B B %—MERL,

2.3.1 Bpifon s

B2 (carbohydrate) 22— K A4 4, B 4249
BEEUIR K 49 2288 (polysaccharide) o 251 B B 40 36



BATIRM K G, Carbohydrate /% B B BB A

ay, WA REA M ILFR AT UE BN CH,0,
HRERFAKLE TR, XA FEEEFRES
R BESE AN RE, B IR A KA TR
Mo H B Z R B2 B (monosaccharide ) , B % I
) B R M (glucose ) LR BE (fructose) , #% : &
EXBHEAENREY, AERELEYENREER
B, CH,0,, 1NN E 2. 4a, REEH 4
FA R CH,0,, BEHWRAR (B 2.4b) s NXH
PMERATUEHERES THR L. —RASZE
RE UBAEE TEL S TRAZERE, kE
REF TS (WHEE) RV BE, E4TFHE,
BOAMREE (AR SE) , BT LA &0 B T REHE (aldose) , R
BB T B (ketose) ,

H 0 H
N H C|—0H
H cI oH c|%o
HO Cl-—H HO—Cl—H
H—CI—OH H—cl—OH
H c| OH H—Cl—OH
H—C—OH H—Cl—OH

" "

(a) (®
B2.4 W (a) MR (D) AWK

BEBEARAER R, BN Z AR R AUET
EFRHIIAR, B, NE THRENMVES R,
XHENEMAK, HAH K EDHRKAR, 5
mENSHMYTRERLMGEHAR, HERR,
REZWREENHES,

BEHBEAREHREHO R TFARM, KD

T

& (hexose) , FFEETHEYEKAKBLEEAH 3.4.5 M
TABRIET AR, 2 B FR I AE (triose) | T 4% (tet-
rose) , G4 ( pentose ) F1 B (heptose ) , o [ 4 0 H
HE BN ENEABRZRH B .

B 2.4 PREMEHXRERN , BEFEL ERXHFARE
SIEH, BAFZBBIOKER T ERTE B, FHRE
W ELREWEABERE, AR FH. B 2.5 iRt d
EWWEREN SIHREWNMER T, SIMRET
FHAR ST BIR T RENZEIMER, BRI
REE R TR (c) TR, X B A4 7 8%
FEFEH AU AHARRNEEL, ZRERL—T
Vi, MM RN AEX P EN LT .

SR RERNS TR EEREEE, BHEEM
Hitt e RAREEANNANT F(NEER) W
JRkl o 400 H i SR S S B R UGB B A A
SAEFZHE

XUREE 20 o rb 2 ]h 75 S S0 T o BR K PR B
Mo BB R E F M (maltose) , X B 7 1 B2
BZERFANTRERE—DTFK BT -AEET,5
BB MR RRTFEER— 3, 24
FETHRPHRAET RS, B0, T 5 /E R
REFPRAEZSFE, AEBEEEEFEH R NE -
2.6 i,

B H L0 DURE Ky BERE (sucrose) , R HH 5 R

BERBRH,ERTREEFEN T MR, YT

HEEERER, ERAVENEENEERD
B MR B H R s F AR 5 B,

REVE LB AR BN G R A, BT L 20 42 80
ERFRY T —F 5 B8 £ K (high—fructose corn
syrup HFCS) , R F EREF MEBRE T HREN
—FPE A, °T A A AR

H 0
.
N
N 6CH,OH
H—C—OH CI o CH,OH
50 —
3I H H
HO—C—H W/ H g
4| e —— 4C 1C
H—C—OH / \OH H/ \ OH H
o N L1/ om HO OH
H——5C|J—0H ¢
6 Ill AH H OH
H—(il—OH
H

(2)

(b)

(©

B2.5 HEEHLREMN (a) IPREH(b) REMAK(c)



2 AAri L R

CH,0H CH,0H CH,OH CH,0H
H N H O m 5 SN H O H
H | H H H
.\ OH H /M\ou 4 po’ \OH H i T .\ OH H 0 OH H (.
H OH OH 1,0 OH OH
HERE BERH EER
B2.6 HERPREXFE
AR, ERALEREHAKR., Y . DREF
2.3.2 B8 MRALEE D ER N EERE, "

SRR BT BRI R KA T B
MERE, REZREEFLH REBNE 3 M 58
¥ (starch) $8J8 (glycogen ) F14F 4 Z (cellulose ) .

MR R A IR R, BB i Bk
REmim. B2 7 RERs FRER(BHMAHTY
RERAERAL AN RE S ), ERBRKS
T O TEERERE LA RE R — WA, TR
REES B IR R . JE M IR T RE T2 XA 2 3o

HYRRPERERE, WS MRS T, 20H
KR, HHEYTENABEENEEREARE MG
FHUERH R ek . AR KRS BHEHMASIYH

CREEAMEMS YRR SR, ER(E
2.7b) MR — R, W B I, A XES .
N R IR A LA B o FE R R, X
PR Bt K R UK A A . AMTHALR A
RETH AL & O IR UL

EYHARETE A SMERE, BEERP AR
XEENERER. KT REEN SRR ER (B
2.7¢) FEREMBREBRFFTHEINLEY, EF MK
TR ZF 4 (microfibril) , FF7E F AL MU BE R, BUREF 4T

CORREMERPEAR, EAMYEERS. GER

SRR REE R RSB S Bk SR
AEERR, Kb kR y AR, B 11 RA
HEHEEA

9.
® ()
(a)ﬁ% Relolols ....
O Q...y. ..
(b) % 2

_ O_0H
0 OO O
0
pOOOOOQ 0 > A 0,08
©) 4% ,ooOOOO"Q 0",
/ 0 ) o0 ; o ° )

H2.7 3HEENSHE

OOOOOQOQOQOOOO




R MEE, AR EBM . AT FAT RSB B R
BBR BT EAE—R, QLR Y BURS % —
Woro TAME,—E—BEHESESEMERNER
EEATE R, BRI, X EEEANAN,

LS YN el b VA LN 10 S AV
M TR ER RS Rk, BRA L, %0 F4
HMLEENBER AL BEREHRS, Hld)
mmg DR A EELA R, BRI E
A BB RT R R MY,

2.4.1 MRWiRNE Wb 3 R AW RE 7 F

RRAFESHEZEN ST, RIF R R EE KM
SRMARUERESOLNBAN. B TFX&r TR
AR R, BT AAIK R BEAR 2, B 0 2 B 7K 89 (hydro-
phobic) , JEREHIE, I8 AR K47, AN ENHH
M FREANER BEORMERIT AR, MEE
MNErREREY

BB o T B AR A (fat) | R T2 ph H ik 0 A
MBI G T B R RE T —OHY
HMWERTH—H EEMAE—0FK FTEHMS
RERTRRZ [l MBa G , BN AR RT3 F (1] 2.8) 6

IeRi o HM K 3 MREEE R 3 R
A AL, Bt LA G B S0 44 H 3 = B8 (triglyceride ) 2% = B
H M (triacyl glycerol) o JEAT Y 3 MEEE— R EA [
i, R BT Co C e BHAMPEMIBR . 75 DR AR s R 7R

H O

H
0

(0]
H

I
_C__
|
H—C—0~—C—CH,— CH,— CH,— CH,~ CH,— CH,— CH,—CH
_C_
I
H

2.4 B

i |
H—(li—OH H—-(II—OCOR

H-—(II—OH + 3HO—COR > H—C—OCOR

H—(li—OH 3H,0 H——(li—OCOR
H H
Hil i fi7

RIEERRFE B REEH)
B2.8 H#MS5ERE KA RIS

AAEAPE B B8 (unsaturated fatty acid) , & W& K
U R A 46 A S il BR ( saturated fatty acid) ; & 2.9 B—
MR RSN, HP—TEWRE C W, AFHANE
Cul), —ME— TR, F—-TMEHNS R, ER
FEEERRESH, SRERERX, T &E SN
Wit R T RS, B Ea TARHIEKER.

RUIPEZ M REE,  TUEESHERZHNA T
1g P HEREEARN L g BRHHE,

Eh Y BE B P A M A s 5 BR AR 20, 4 0 e U AR
%, BETEMNIENKKZ4<5| &30 K HEEL, B
RHIEMER T EEGHHEREYSENE AR LR
T RGBSR, 3 b B B AR AL AL , 7= A o 1L R0 o

2.4.2 BE%. EERnkEIREE R IR R

FEM RARIER PR — K, B4MEH 3 KEEN IR
B, B2 B% A5 ( phospholipid ) . 3¢ [F BE ( steroid ) 7 &

(wax), BRIERAMBENERA S HEM SRR

AL G FHRAEWANEHR, 74— RERR.
BIEREREZNEY D T RER XEYBEE TS
Fitig,

0~—C—CH,~ CH,— CH,— CH,— CH,— CH,— CH,— CH,— CH, — CH,— CH,— CH,— CH,— CH, — CH,

CH —CH,— CH,— CH,— CH,— CH,— CH,— CH,— CH,

I
0—C— CH,— CH,— CH,— CH,— CH,— CH,— CH,—CHy

CH— CH,—CH

H2.9 R4 TR



2 2 mhwmpras

BOER Rl — M RENESKERIBRYR
IR o AT K L B8 B 9 B3, 7 DA AT 48 3 A Ay
EHIRE, B, 2 Bk L HE 28 Y
RPXERT BET R, Y HETRAE, i,
BRBA R 5 ik, 850 T4,

KREIBR—KRRMI R, BTSSR
B4 AH 3 MATHM LA BTF, E2.10 32—
Fi BB WL 938 B —— B [ B ( cholesterol) gy & #y 7%
G LR C M H SRR R, EEREL AR
BEEERD b R4 KR B,
Y R R R AR,

_CH,

CH,— CH— CH,— CH,—CH,— CH\CH
3

CH,

HO

H2.10 fREm

A—RREBE W NRE S REE R (ane-
bolic steroid) , @ A T4 ML MR Z LY, ©
REAR AL Rk, 3R 4K H , % Sy — 8655 30 R AT BR A
REKMERLTE R R, B RS LH Y G
WATERW, B 26T A5 A,

2.5.1 BHRN A MRS D BE
EER R AR R S B, R EER Y4
T AEPRET MR RGEER, & BE RSN =%
it , ARIITE — D R 12 AMHUR I S E 5
EAFAX AN SIS A B ARES,
RIBE AR ARIIEE, THEN % 7 Kk,
(1) BHMEAQ SHEARARARSEH YL
B B0, LB B K UL RIS, B Y
LZERRMLHEARARM,
(2) WHED BEEASEMEOLRRER,
il M&]H‘Jifjﬁjﬁa?—l&%ﬁﬁa SN RRER.
() EEEL H0 WEEARESYm M

EREA ZARFPRERREZERM. HOH
FFRREASFHICREER, BT AN KRR RE,
ERY T EENEDFRE,

(4) BiER bl HERE—-FHEES, 2
RETMEFRARSREEELFHELRK,

(5) %EEH AEYEHEHERAM, i, i
AEE, IR ARNE AR, RN S5 5
R EMAEAIRAHEAR,

(6) F5EA FEEARKESA-THIKE

BEAR-THAREMELR, fln FLEBRAEFS
A, ENEAERR RS R RELEE,
() B BRBREVEAAREEMEAR. €
TR YA ARG ) 18— MG RN, AR (e
o2 SRS EHAT AR BRI R L P R AEEM . ER
L AAHE A TR B9 ALF RO e R R T

G, BB REYERMEN, ERG M Ew
Esh, HEATFEAR,

2.5.2 EHARKUL 20 E SRR 4l 5%

BEORESGHMEREAISHEREH ST R
A B B B 20 MERERAR., EARZ
RS, REN TEERES FPHHE M
FIFR ., HER (amino acid) & H BEFTREN Y
w8, HaXmr .

0 ' i
N | 7 -
N Ca

aqE BE

BHAE o-COPRM C) LR 4 MR . A%
(—NH,) .J2 % (—COOH) .—H AI—R, EREEH |
TR H AR (glycine) i, —R B—H, 7Efi B KM
FHEMP,—R RERSRNEA,

X0 MEERN LK EWNEERE2-3. A
MR LIE th, X SRR T 4 T KK ik o
FAKH, RIS AR E T R 2A
Bt R, PRI ERR (3% 2-3) B R 2H H—CH,—
CH(CH,),, BRIttt 0, H it BBk, Xineam,
R EH—BE, BN, F IR EK Y,

P ERREEER T RO R A SR
MEEBRWARE S H— Aﬁ%mm%%m mT
KPR



2.5 BHRE

R A% frig
H H 0
LN | //0 H{ | //O Bk & H{ [l /O
N—C—C + N——C—C\ N—C—C N-—C—-C\
L T A OH N ): A OH
R R . H,0 R R
AER AER Zhk

14
RER (Ala,A) HER (Val,v)
i d
EWEAR (Phe,F) BEER (Trp,W) P 2.8 (Pro,P)
*
1 _ e
HE R (Ser,S) FEB(Thr,T)  EPEE (CysC) MEAR(TyrY) REBEAsN) AEBE GnQ)
L Bt
| 4°
N—l-——C\
X o OH
RAHR (Asp,D) © AEB(GuE) HER (LysK) HE S (AgR) 48R (His,H)

SHAERBEFHAE 3 TRHASN 1 TRHAS,



2 2 Abmieam

— P EERTH C SH-NEERBH N R
— BB C—N, B Bk (peptide bond), 51| &
ﬁjﬁgft%%—/l\iﬂt(dipeptide)o EZHERER LR
#B‘Jfﬁ—/l\—/l\ﬂﬁﬂﬂ_t‘l:,%ﬁiﬂ‘]}t%@ﬁ%g
( polypeptide) '

5%&5!3*%{’5%5?,~—/|\7J(ﬁ?}]ﬂ_tff?ﬁﬁﬂ:
*’l\ﬂk%,ﬂ:%“ﬁ\/ﬁgm%ﬁﬁﬁiﬂj*,iE'J_FE"J%l:UE
R ZRD— N EEBIZ K,

Zﬂtﬂuﬂﬂﬁ4\$%(ﬁgﬂiﬁﬁ*%%j@§%@
A ERT LT ihkom g, B-FEkEH S
B"Jﬁ%@ﬁﬂ,#ﬁﬁﬁﬁﬁﬂ%mzﬁ%%o

2.5.3 ﬁaﬁm?ﬁmﬂ%%,ﬂ;%ﬁ‘é

— M EEEDF i — £ BIL &L Bk 4R, £ b
REMITRBEA IR . HII0, 75 B8 (lysozyme ) , £
FETIREME I 08, LT e R0, oy T i
WL AN 1 RS T o — 4 % G2
B2 iR BADFRBEURRE , ik h B
FR. REWEERBRRREOR, 076 b2 4
E%ﬁwﬁ,ﬁﬂm&,wu,ﬂiﬁﬁe(collagen)o i
REORMADDNGE B o RPES R,

ETBTRIHOR 222 AT LR S B 5 3R
RFFFH IR B 2. 11 o o B 40 A T o Ay 00
e (coil) R H (twist) , A X34 F 1 B bk iy . %
—HMZHEBR. REAE DR ERRHBR, L
PHHBEARS FENGHE — 198, B R
MRS FHEZL 6, VMR T 88210 5 407 1
HIREE B 6 A 5 40 0 B — R — 4
FORRE) WA S, CORABRBEET &6
PHNGERE T, BEBAT LEA— /o0 (E
2 HETH) AR TR AT,

, %%)f

&2 11 ﬁ%m%%%ﬁﬂ(ﬂ H Campbell % ,2000)

% [ R B 1 ( denaturation ) 3t 45 £ IR EE A TF
SRETHE-NZHFR, B GIREE T HIE,
BINEGTE , 0 B, 2 R B 6
e RET KT o R M08 5% R B o % E 3t 22
FRRT . shKERKE, pH WS AEHTLHE
R |

BARSFHE—FRER 4 MERN SR T

B, XANMBRE—R R ZHAWRENH, fi—

RGP ELE T — R, B2. 12 RENEEFR
)ﬁ%ﬁ [ (transthyretin, TTR ) f) & K 4549, TTR &
BB R i — B AR, e RE % R E A
BHEEA, TR-MBRREAR, LH 4 £ L HEEA
LB 4 SRR —#E 127 M BB

LRk b o L B 1O HER IR BL 2 TTR B — B4
# (primary structure) , — R HWRIE B, R M
BERMIME, AMODaEArE - REREET
T, A EXHEARFEEEE, TSRS EN
S 20) R e

— G R B4 Bk G 0 2 AT B PR A R
(secondary structure) , M FE B ZREHWIREN o
B (a-helix) , T BB R B REMFHNITEH
(pleated sheet) , X P F — % &4 9 TE B AR 2 B FHE
B—EHN—H Z£HM—C =0 £HZ AE R A,
B 2. 12b B4R TR R A0 S B 0 R — 4 £ B
PR R SR NP EERN C=0 MIN—H, Efa-
CrMRMHAREL (BERRN). ZHEH
(tertiary structure) FRM B —F L HEN LN =4F
Ko SHBR—BETUABHERRROBZLFER
By, BRRBEEASHRR, BAHFH o BHRAL
ME K EBBEIE, SHEKGHAIGEELKE |
BHHEHER,ETAARDE. RREAFHE
REWFREBER, NERBR, MA4LREARK, -
FI, RAL R P OBEAR, WILER L o BEH
Ho ZHAEHMBHR, TERMTFLMKES R AR |
MARE R, EKBHEQRRED, B, ERRE |
EEN, ERET BN SR RERKERBESFH |
BTk A RBESTHE, TUSK M, BE
Bk S R EE— RS, HE B PR R EE 2 AR
HMERMETROEHT=REMNER, |

P A R R T R, B TR
( quaternary structure) , HBMXMHEHRHE LK
PR TEHE (subunit) , [0S 554 2 ph 4 T 22 2 6] T LAY




() —R&H

(b) 45

() =%%H4

F2 12

RFERN, H2 124 HERRBZEANBEAS
FoEh A EAMANTEAR. HEEARNT
EERR M. P, 5% % 0 14  hemoglobin)

BB AR EE, §RHEHAHR.

2.6.1 BRI R 4%

AR, B R RO FU R — G, TR
B A AR AR — R YRR A R
SRR (E 21 %) KA5 DNA, DNA R4

— Leu — Asp — Ala— Val — Arg — Gly — Ser —

(d) M2k 44

BHRBEEAN— ... MESEH (3|4 Campbell %,2000)

RPH—=%K,

B (nucleic acid) 112 2 Bk, ﬁﬁ?@ﬁ@i i
A% ¥ 1% B8 ( deoxyribonucleic acid, DNA ) F1 1% % & B
( ribonucleic acid, RNA) , 3P DNA e i — B,
XBEDNAHERXMNREEO RN —REH, T U
DNA RENEAFRTEHARIZE AN EWEN,
DNA RREEX A, T2 EE RNA BE/ 1.
% T DNA Fl RNA MR/, 7 21 R, X

B RN BURKIMLE

DNA #l RNA BB Z R, AR EN K REEZ
H R (nucleotide) ,FIFABMBEHRWEEKZEAER—
B, BHBRA3 MHISAB(E2.13), E—%o 2



2 Ak EER

M2.13 BHER

T8 DNA 555 2 B 8 % ¥ (deoxyribose ) ([ 2. 13
B IR R RN ) s RNA 5 150 0 R A% (ribose )
(E2.13), BMrRERER, & & FEN K,
HETE K NE M 57— 2 & AW (nitrogenous base ) ,
DNA i3 BMEH 4 T, B IF B4 (adenine A ) , JT

fEMEBE (thymine, T ) , Hl B 0 ( cytosine, C) Ml & a4

(guanine, G), RNA PHjBE A,CF G ‘IEI T %% JR v
BE (uracil, U) FrEEfU (B 2.14)

LHHREEBLRK S R bR ERE R,
REMMEAERE B, WE2.15 R, BFR
F3CEPRREST-IEHERPERER - H—
BEBRAEERT - WEBER R, IE—-
WETEERRTEHHER, B 2.15 PHRKER—
Bt DNA, B 2.15 /b, ER T E 2. 16 . B
2.15 F0E 2,16 FUEEA, B K — MR M BEER 2
AST- R E REREESRTERPE
BT —ANES LR - 14,

2.6.2 DNAX #Zjk

1953 4 3K 3% ( James Watson,1928— )FI W B 7B
(Francis Crick,1916—2004 ) # it & DNA 4T i SUHE
JiE (double helix) Z5#4 . X R4 My b BGHEHIRLEE

— BAECESTRER U TEBKIE, K

MEREEAEPRT R. Franklin £1 M. Wilkins Ji7 /8 i
i) DNA X SHRAT B )E B i | jeJs & 0 TAE
HEAX—HEBEZERN. RKEMRETUR
Wilkins F 1962 FHERETRB THEN /R, REHE
Franklin F 1958 S Bi#f , KRR,

DNA YUBBER R 45 ST (B 2.16) .

(1) ZHH BREE R A I8 Bl 52 — 136 R 89
W A TFEBNE. '

B
OH (|)H
CH OH 5'CH, OH
AN N
H H
I\I |/l \13 2|/
I I I I
OH OH
2- BRI i
(£ DNA th) (ERNAT)
SEmE
: NH, 0

/ ~
H—N7" 6 .C 7
L, 20 jSc-H , ol 9}\C--H
H‘C\%/ g N—CE 3 4C—{/
| N
H H
fEmE (A) &=k (G)
NH, 0
| g
N/4\(ﬁ——-H i

i fR g e (T)

R E(U)(E RNA )

2. 14 ABBRORENTAHEE

(2) ZHHMEERE T BRAREK 3,5 HAH
TR, B, KEENFRER RN, —5RS 35K
HERBEGC—OH), B—HES S HEENRR
3 (5'C—PO,) (F 2.15), MBIENSHTFRKE

—EKRNIB S, B-KFEBR, ZN S H Y
(E2.16),

(3) W0 W U A P SRR BE 9 B, T B R AR AT
BRSNS, RENTESHHAEE MOTEX
SHENTFELFHER.

(4) BIEWERA R 2 nm, M AR 2 A E
0.34 nm -5 HHER 36°,
BEZE, A 3.4 nm Z )5 XHERAE,

A, B R 104




2.6 B8

B215 MBEAREEETRY RS KER(—B DNAZF)

() MAEREBEMNZAMNEEEE —EN,
JRIERS(A) BREHIRM e (T) BEXt, S IER (G) B2
SHne (C) R, A-TZ[EF 2 4M4858,6-CZH
A31E58,

(6) ZHEHRPHENTFIIRZEMBH . WBE
R ETERERER.

WM E — ¥ 2 DNA WEBHEH R EEN
B, KHENGRBERZ LW E A BHRE TEX,G %
M CERX, AP MRE.SROERSERMKHS,
SUEHEP AR B BB R 10. 8 A, IR H AN
EERRREAT, MMRE S EEER, XES
KB, A~ ESBA— R A,
L A-T ZJF E AL 2 AN S8E, T G-C Z [/ X IF
FRR3 NG, BT A-T 1 G-C BB R B X AT LA
TRKTEE,

1950 £ , Chargaff BB 55145 £ A Rl 4y # i) DNA
WENAR, ZAA LT ZHHURC 5 C ZHMREE
EF 1.0, REMAE FHEHEF M T Chargal
%9,

FB MR T DNA HOB e AR , 7
B4t T DNA L 698U M58 21 R

DNA 5 F— iR, 8 B F b7 E R 7B
BX, —KH DNA A FREE SR, G4 KH
Wb % — B RS, B ST A R AL,
RELFGEET N EUEREET, BRPEHER
mE—FARR—HEE ABE - EARN %
4.,

RNA 3% 0 35, 708 4 £ 8 0o 06 P 0
f2 21 BTG,



2 i fh el

@) , (®) ©

B 2.16 DNAMZ=MRTE () BEET BIRKELTE-BRIE FEMRCHRELH, (b) NEEFLERY, B
AR (AELRR)  WEASEHIINAFRR, BLAE LOBENT HELAR. () X DNA WBRAHHENER, S—RFHHR
B, Bra B8 R AR (5] 5 3K /R % ,2006)

L SR B TAS(0,) E4LiE(CH,0,) 74 CO, f1 H,0 ik B8 8. BRI MFT =410 Co, Rl
ERKHTFHERES, RIH— "0 R ETFHL R R E LKA E,
2 AN RREL TR EQCEERSERISE, B ARXERRNETARRFETRIA |
BB AR AT BRI A §
3. RFERHEFEN R, AN RENELATHEN P REMAENAFRE, REXFREEREMNE
AEFRAHAENT AR ' 5
4 EERMILE, BATREE, RRENEERE—REROAEYTIA G TR . AN KRR THR 