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W IR B AR, ARAEKERER K, FRARERSRRNEE, B
ST R E R, TERANK. SEABE. SNERSFERNE. WE. TEmERE. &
FWMGA, S0 EMPERE, MR, BT ENES, B2, ERREET—
A1 95 AR RIS TRTE

HEIL BT B R ES RS, BTFENAROTRESE, BRERT % £ 0 #
Ko RINE RIS G, TLHBMER b JA R RS RS A KB, — AR
BRI R L B G, MRS Y (lower  plants) , W0 B R K D
(thallophytes); —AKBBAENALRL L LB RSSN, M4 % %Y (higher plants),
muumzuﬂm (cormophytes) , XMHABEHIY (embryophytes) , \

LA AEAMEANYMEAREREY. SSHYAEEENY . BXRY MR
%mwhn

WA, WK, %&ﬂﬁ%m%ﬁ%lwm%%ﬁ%(Gwmwmu)(Eﬁl) e
TP L B Y (Phanerogams) ,

WAHY (algae) BR—KBRSHY, AFEER, BN, BR, %%, bﬁrt$
Bk ER, BoKRMEKPRE, BOERDHERRR, IR E— B £ 1 8
t, MBI, FRMMEMY, AR, SMERHERE RN KRR
B SORIE BRI IRAE, AW B RO R, BXRIMT, BRAR. 2, sk
&), :

B MR sh, MMM ARARIEN RE, REAARLBEAYRESBRIH
VLI, BRULE IR MR H #0044 (autophytes) , HIE SHEM IS,

WXH (fungi ) HE—KBESHY ., BF. HEREHSEARLEY. 0N
RIS AAR T, KE S, BUBER S KSR, BAEWR AR SN, HiiEy
s, MRS MMF LR, SMRMLERRISER LR, B2 kg
B AIE A HORE (IR ) AR (M) . EERMY K P B A o &
#. BRAOBUURAES, ARSRERHYBRE Ay, LRI R 48

[IR] A BRESHE B LR R s, 2508, BARB TR AR, HEX A D
Ty FL 4 407k R R 3R LA s P R s a0 A MR 2k — RS % ZE My (prokaryotes ) ,
4934 T G — kMR (eukaryotes ), {TERRIMEMMEH LSBT b Rb, R
A R PR A MR B R M R R SR R A, ABRERMREBASE R EREN 4

iR B BB Al s, BREMITAAER (HAER. #HR. $HR) R T 51( R

FoOAER. HHR HUR) . EEEHRGE-F (FEEHR).
[ ¥, SR A E o TR A e R AR RIS A s L e B4k sy At
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HRKRMBAE IR, FILUE 16 L5 7m0 (heterophytes) , BIETI B4R A %1 3%

TR Y) .

AR (bryophytes) RE—JSHITERY My 4 SHEY), CLTHARMBER, B R ©
VR LR Ay, L UG £ MR A B 0, S TSR IR b 3/, BR R,
AR A 0 LA IR RO R G )R B w i RR S . R A LA A2 Tl i 4y
e, EOy R BRA ST, RILATEE, '

BRSHIH (pteridophytes) Jb—/DX i GRY . GREBBL. GRK, AWK 1
BRI . CATAHE A A A5 H 550 k8 AR A 0 1 30 L, TR A O R A AR S T ik &
AWE DOREAWREARRY . DBFR R RANY . BRI MR B 84 2y, Ay
LR CLEATARBUMA G BH0Y ) HE, 25 ob, 3RS O 1T, S AL ST ik &y
BURE T, AL R RS T, BCSEOR TR 1T A0 H B RS R 3N B S B O £k O

FoFHIY (spermatophytes ) Jl— k5 ALk b RURL B3R 105 EHIY . GUEHE T A &
(gymnosperms ) Flgh FHi¥ (angiosperms) W, Fi 444 oo ok T 20 B 4% 4E KL RE 0% 7
EFT MFRRAT—ROGMIE, TR FRREAE, W TR RO SR
J|OIBE AR

PR B g9 R FEBRE T4 Wﬁ?ﬁ%&?i%ﬁfﬂ&%&%ﬁzw
—REBR TR TR R X R,

%Fm%%%ﬁ TILHH AR, Ak, Eﬁﬁﬁ EAR MR A,
W7 AR 5 Ao Bl A AR . 2 RRARAR a0 LA R AL LR BB WOUE H &
Bl 3t 024 4%

MAECRRRARE EFHEEREA
REOHY (RK, BH BRE, FTHY) ATEAERN, BIRIER S B AL

L) B ) Y R TR AR E IR, L

L, A B0 R R T o D 0 0 990 564 170 9 20 R A3 BLAY R T A
THE. SOV NN, BRA A RSN EBOE AL, O T A 5
BNHL ) 0 W AR T BT AC I SO, IR R R, R SRR 7 A £ 08
L, BEUERFREWNR, XK, HAN PRI G EDRES T2 2E O6afN Rk
AT WA —RE, EROHDLIUWAPREARN) . LTk, Samny

EERFAPRETWSERGMED, FEMBR, BN ELFSH0EaRLBLME T 46
MYy, '

$ﬂ§ﬁ.iﬁ%ﬁﬁ#¥?ﬂﬁﬁﬁﬂ-ﬁf_&ﬁ% EATRMMOAE . R A RIS, B

Yok REMY) FER A T P AT EOE AT DL R 5 8 TRV R B (e ),

P BT HRAEM AT HUR E R, Ik, R, R, BB WS SR

TR TRRE M, MR BAKFOERE, 050 0 AR R BRI 0 e, 1 B4

FEREMYERETTTIR, RN 1 BR 0578 5P HEAR Ll (056 1
MEAREFP RS AR FETRMA, MFALE GRS ELN ALY, o

AR, ERSEHARITE B4 ILAR TSGR, SR . R

WAL, M3, S, W b, W b HERY . ERL. T BRRIILT AR
X _
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MERERNER LN LERS, KL, SEE, WEF, SRS RBRIEEHMW 0 £ 2%
B b, RIOIBFEFNORIR, HEREEUREH. A5, B (Rifnn) | 8,
M, RERA—HAREBERRMBRRZ FRYN. HsF Tk ERmESERBIEL
BB, WREE. AW, M. RS BT, OEMML REE. BN SUERRYN G,

BT ERRIR RIS, RS, MM TARNE R BERANE X, s
M, . RE, DEGEREORT S, DRI, HAERTIRMER, YEY
AR R 2, TR B — e SR e R AT I B, BT R T R IR IR
M, NTIE T R A '

ML) VB AT R AR R Bk K b e AR T, T R B SR TF . FEH AP B 3
AR RR SN ARG TR BN KRG, A, RO LSS, Kk
FATMM B IEVLTE K, F5E RS A TF R, X PR MM g A, Bk
Tl = B R T FR B AR A

= RAENENE N, £ AR

mEBR, MY FAREFREEREROE L, HLRNBMREFURITHD ¥,
RAOVGIERIY 2, LHNRE RS EERMERTFTELRE, ALAEEBRYEER

CRRRGHLE, LT TN R B R R T 1 &E@%%ﬂ?&@&ﬁixﬁ&%ﬁ.

R, ERESKAR.

ﬁﬁN%%iXﬁ&ﬁ%-ﬁﬁ@rﬁAﬁﬁﬁﬁﬁ.ﬂﬁﬂﬂﬁﬁﬁﬁ%?%ﬁ%
MiE%.

TSR 2 20 ST T ﬁmﬂﬁﬁﬁ ﬁ%?%ﬁ%ﬁ%%*iﬁﬁﬂ — R 52
WHEE, —FRSR Rk, ) .

WAL BRI ¥ KRB EEN T %, HESBNRMBHRMA. XA

mﬁ%ﬁﬁﬁﬁmh&ﬁﬂﬁ%%? MR, ﬁf&ﬁ&%ﬂ?ﬂwﬁ¢ﬁﬂ$%%
A B

3 LR A 902 M 7 9%, IEATT IR B R ATH R RBEAT

il (A IR SR 1 F M ELBEST ﬂ?ﬁﬁﬁhmﬁﬂﬁﬁ&ﬁ%ﬁﬁ%#?ﬁﬁiﬂﬁﬁ I
BEFTR LA, DA 2R A5 o) R ) A REE .

BT B SRR TR, ﬁ%ﬂﬁﬁ*ﬁﬁ%ﬁ%&&ﬁX@% DU
AHEPH B G A RR MM, XA R RNLR.

m\ﬁ%#%ﬁﬂ

HIPIE AT ERE—R, TS NE T2, HYFEERUREEROBRAR
RRIT . _ '
HIP) ok X% (plant  taxonomy ) HRMPMEE R HFEEXRIHMEHIBEL.
WP L% (plant morphology ) MY A KB HEM AT SZEREPES
WAL IR USRI 72, AR IBAS 2 0 40t — 1 T8 TIBF IO R B R s i 2
Wi 0 (plant anatomy ) , MM S22 P X H—T1 & IBIAM DA W B &
MR T O A 2E (plant cytology ) MI—TT1EMIMAMYAHKBEBEN B

s



BRI SE R S FSH U MEYERH S (plant embryology ),

WA (plant physiology ) BRFCHIYI A AriE i JEA M ftdk . MR S
343 ) — 3% [ TR S B 4 M 1 25 2 RURN e 40 Ak Py T 3 AT B R A 2 R 2 R
BRI =ik (plant  biochemistry ) Hi—(7% | THFIEHE 1) B 2230 (R BT AT 19— 48
i 15 0 G F1 4% Rl BB 0 T R T 1, LRI i B A D AR L TRk
SR 4R K 10 B0 R 4 KR 2R MU R4 A TR (plant biophysies)

R4 (plant  ecology ) BRFEHIMI S BRI R B ER B XS T R RO RE i
SR %S T ERT 0,

Hukti 2% ( geobotany ) WESTHIM I E ( K i ER 2 107 S AN JL AL b O R A
H) I L JehE BUER M LAY A B AR F G BR BEAOM 2L R G, SR S SO R i
HA5 2k (synecology ) , :

{4y M2 ( plant  weography ) WEUHI4W s 28002 (Fby Jdy F) EMUER 20 b
IS A RIS TR R, IR A A AR (WX ) A,

MY Y (plant  genetics ) WRAHIYI A 14 2 HAE S AU A .

H i 2% ( palaeobotany ) BFRH R AR PR HRHDHRIEL. Wik, I
AN, - |

K24 R 5 T AR AN TR LT, L k& ER R AR & gl s,
T TH SV AN, AR FMIM R 20, WRE, s, ERSWH0 T
VIRAR, .

AR M 22 BB T J5 W BOW T i (4 FOROF ) SERA I (BT ) Wik
B, BREEHOE, RRTRB—AE, AN ST U 2 SRl RUR Y
RIEE BN, '

. BMA¥EEAFR _

RAEITEHI00F  F R RBHFHING ( Theophrastus ) ST “Hidy 19 Py "
( The -hiotory of plants) Y “HPmHsE” (The enquiry into plants) ®
MEE, FRRIPFENBPHRY “EYFZL . .

1530 BB /81 (O, Brunfels) gy& %% ( Brunfels® Herbal ) —43 ik,
ER—AHREHMONEESS, |

1590 & (Z. Jansen) ZBITHMHA.

1665 &3 (R, Hooke) XM T HYARIMMREH (FEF2 ).

1675 o EEE (M, Malpighi ) iy “HEP %" ( Anatomia Plantarum )
—H IR, : :

1682 E (N, Grew ) 1y “}‘E%ﬁ{{-ﬂﬁ" ( The anatomy of plants) —#
kR,

1683 ZRMHTE (A, van Leeuwenhoek ) H—y¥ ik T 40,

1694  REWEA- (R, J. Cameraius ) ¥y Bl T HEaE A 76 10 00 B v 28
. . .
1753 HER(C. Linnaeus) iy “HityE®” (Species Plantarum)—3{ik,
4
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1779 B #i% (I, Ingen House ) BB THAIEA.
1790 Bk (], W. von Goethe) % T “H¥IAEEL " ( Metamorphose
der Pflanzen ) 2},
1793 ¥ %% (C. K. Sprengel) %ﬁmhﬁ?ﬁ?lﬁﬂ{]&%ﬁ%ﬁﬁ
1804 IR (N, Th, de Saussure) HITHYE KHL#.
1809 o (J. B, de Lamarck ) By “si# iy %#" ( Philosophie
Zoologique ) —"‘ﬁiﬂ}iﬁ- TR
1833 A (R. Brown) H¥ T 4.
1838 sk (EF 3 ) SME (M, I, Schieiden and Th. Schwanan ) iE
KRBT “HHSER" (cell theory). '
1840  ZEPPH (J. von Liebig) BT HYNA HE .
1842  #/R (1. R. von Mayer) k&7 “BEBFHEEMR" (Law of the
Conservation of Energy),
1851 HEee (W, Hofmeister) ?i}ﬂ T#ﬁ@j&@ﬂﬁjﬁ&(alternatwn of
generations ) S{%, .
1855 BRI (R, Virchow ) ET “HIfkH ME" ( Omms Cellula e
Cellula) By %%,
1859 PRI (C, Darwin) (B4 )M “YiEE" (On the Origin
of Species) -*:P}Hj]ﬁ_ ' -
1860 e (J. Sachs) WY BHOER B, '
1861 4 (M. Schultze) BET “RAER¥R" (Protoplasmic - theory),
1862 B3 (L. Pasteur ) ITRBIE T “B4#W” ( Spontaneous genera—
tioa ), '
1866 B4k (C, Mendal ) RET “#isEi”
1866 Ak (. Haeckel ) T “Afyirfe” ( Biogenetic law),
1868 #ER (T, H. Huxley) HRERE L K “ﬁ%ﬁﬁiﬁfﬁ@wﬁﬁ
Bi" (Protoplasm 1is the physical basis of life),
1870 BN (W, His) BB T HL.
1877 Wik /K (W, Plefer ) it fzh &K1l
1879 B (W, Flemming ) #R THRN A 45 HTRE,
1882 Hap (G, Haberlandt ) § “Hi%y 4 iR & " (Physnolgw&l Plant
Anatomy ) —3 AR,
1884 WA RE (E. Strasburger ) BB THLEEYHE FEA(syngamy ) ,
BRRERCF (¥ T ) SR T () BEMAR.
1888 Wike Wi B ( E. Strasburger ) R T HILHPIK BB,
1898 #YEA (S. G, Nawaschin) KB T H MBS BRER.
1900 War % (C, Correns, H, de Vries, E, von Tschermak )% B &
FERT “SURBHEER" .
1907 Wi (R, G, Harrison) S —y RN H T AR,
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1915 £/ (T, H, Morgan ) ) “S#/RBEVHE" (The Mechaaism
of Mendelian Heredity ) —43 M}z,

1933 PR (E, Ruska) %81 T 75k,

1934 4 (P, R, White ) — RSt si 47 TR B A IR,

1935 i —2#H (P, Boysen—Jensen) B E T “LREWHHEEIR” (Theory
. of growth—regulating substances),

1935 M4 (W, M. Stanley ) & THBEENHE,

1937 A EERSE (H, A, Krebs and co—workers YEFRT “fr i Fé& &
IR (citric acid cycle), _

1937 HFR(R, HIil) RFET “&F/REM" (Hill reaction),

1939 HirES{EE (E, Ruska and von Borries ) WSEMIN TN LT 28
8.

1944  FWEZF (O, T. Avery, C, M, Macleod, M, Mccarty ) Hi—WiEH
T te1% iR Rl DN A k52 R, ’

1953 E#ZS%Em® (], D. Watson and F, H, C. Crick ) %# TDNAW
S FE A,

1957 BIRBEHEFRZE M Calvm and co—workers YR ET “EMIELE
" (Calvin cycle), )

1965 PFEBNFLAESE - RALSRTEANITEERNBEAR MY E,

1970 REMEER®E (H. G, Khorana and co—workers) —k A T2
BTEETAEEROZHA.
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% HY M

—. WA A AR A

LB MYERSIETES R B TRAE THEN, RTUEAREER, AR
MBI (cell) . 4k REh. MYKRHE RN, bR . BYENEATE A,

BT ARERYENFRGREBNERR, EmMEREHEE (B10) A5HER
FEALN (WARENT T RNER K FHAS% ) . BE&EN, BN, SiEEN.
BN, RELHERNE%, BEUNRE (FR, #5%) 2205, RASK
BWBURAS. RIFECRAKEN L X E BRIV R E R, '

YR KDRRE, KETURKE-EHREX, WEROTEHAR, MNEEBR A
0.0001 XK, WMIELHW ( X kMycoplasma sp. ) WK, E—RWHR, KSBH
% 1 90 40 LD - 1 B B0, 02~ 0. 3B K 2 ], ,

BABEYMAROEZRAK/DESH RN, EEYHRNSAERESE—2 Ot [ %
%E. MMAmﬁm%ﬂmﬂﬁﬁﬁiﬁ(wMWRm).ki&ﬁ%ﬂﬁﬁﬂﬁﬂ%ﬁi
(cell wall),

WERBRALANYE, REGRRGERE, £— ¢mmmm&&mm&%&mﬁ
( protoplast ) , JRAERf&kR] LLAH B Y RO E A 06, . _

40 R AE RGBS LRI AR RS (E1.2) . —BAMEMEE (cyt-
oplasm ) , —#4rMfHZAME (nucleus), MERAL HE—LLEERNEN, MKk
4k (plastid )} , Z&¥i{k ( mitochondrium ) , JyRMW ( endoplasmic reticulum) |
B/R#tk (Golgi body) . ( WiMivacuole) % (E1.3.1.4,1.5)  4IBUARI AL
WEILEMH I MBI (organelle) , MRBAFE —EWBANE, FHM—ERERH
BB, EMBM B, SRR RS AT RN, FRRATS AR —SREERD
YR, MR, . BAK., BAS, XEREGOYWEMESESY (ergastic sub-
stance ) , J54 IR B0 LR B AU 1B O 4,

20 BT A B AR R AR B SN I B — R A R (.2, 1.6 ) . B DRAEBRRSM I sk
IR BTH . AR MR — BB A, HERRRETE. &!‘.Fﬁ]ﬁﬁlﬁﬂ@ﬁ&
- IR A LT A Ak R

o MR AR S BN R, ﬂﬂﬁ\kﬁc?ﬂ. (pit) (EII,Z.L'“E ) B WA RERAE
Begs (a2 ) @i, MEBK L ( plasmodesmata ) ((B1,7) BEARSS 40 RUAIIR &
SR T M. T R AR IR IR R RR ) BRI — N HLB A



R RE B, SRR SR, MRERE T, 0 R i
B, MREA TS EAA RN, HRARENER, WA BRER (intercellular
space) (H1.6).

R & W A R o B

st TR A B2 A MO AT EE BB A RO, XRE VIR R A AR NE
REERERE, LEAEARRR-ATEROFHRELRE, CRDN, RERK, Hit
VR AE I B 220 2 AR 7E B 3 B S ROL SRy . R B M TE IR AR R RO S MR, JRAE IR
RIETRE, P inos R s RRe BRAERNRS, BEKE.

BeAb, FERER A B A MR RO R E IR, S0 A A I A 3 0
AFRRER R, RN RN LB, R R R R AR S,
XY FRRRERFHRRB AT, BT ERXEYROGE, RERIVBEY E
BETFTHERNNESYR S, REBLRREROABRS » WL RO YR
R SURRMR R B Ll B AR AR, K sk b R ARG TR A R b 24

FRE S BN MR

C BREERETRATEYYBEREYREGREAR, 3T RE SR w57
BRBAEREBHATRLMEH TR, BEHTRANIEE, WEHER, FERNE
EARRS RBAR. B 185, BALASWUSKMENLYE, XPBAK. ZRS
BERR (—FIRAWR) BREE, BNAEAGNYRER,

R T IRAE R W 5 A AR IR, R R R (R RS R
B p RBOR R R R R AR ) IR L (R0 40000 T AR A e R R
£ BERRE, KRR  BERR MG EEE, LRANBAREDR  LE
BATFK CABEKES AMEE AR, E—S&ET AR UEEYBEKR
AL EHYEE. XU N ERGEARS, FAE—ARARORRARLY, FER
LA B A AR W BB ES . MARE 60°C Lk, Ay LB S8 A B R B 2,
P R A R BE T

S
1, Mm%

SRBLSELLPY, HE Lh RO IR A T R ( cytoplasm ) . 4R S 4B

B(HEi.14), ﬁ%ﬂﬁﬂﬁﬁﬁﬁ@iﬁiﬁ?ﬁ?ﬂﬁ?ﬁf& B, H&‘Eﬁ&mﬂﬂﬁﬂﬂﬂi (@2,
1.8 ,1.23)

ﬁiﬂﬂiﬁﬂgﬁ%%iﬁ—-ﬁ?—ﬁﬁ SRR ( plasma membrane) ( B 1,4, 1,11,
2,48 ), JABUR—RSEER, XHBRBEKS FEE, T TFEREKFOURR
WEARHERYEARETAR. ALY R Edttck, Ry Rn/h—8, FEyR
B AEE. B 7 B T 90 R et e R R R TR ol 9 R : '

RRZ P RMMBE A, MM B % % R (cytoplasmic matrix ) (1.4,
2,46 ), ZHMURREERRRIFAE B GRSy, RFERBNNRRE, MK L K 2

2



—Fh 2 Rl I, Eﬁ'ﬁﬁﬁiﬁﬁﬁmﬁﬂﬂﬁ%%ﬁ (amR) )MELEGRPR(BES
%),

ER & WY MR A oY LUE BRI MM sh (cytoplasmic streaming) (H1.8),
SR S RO, AT AT LUR T LA ) 40 R A R ik e — @ R T )
s, MR EXAEAR TS HE, b?&‘lﬁﬁ%‘ﬁﬁﬁﬂﬂ‘ﬁ%#%iﬁﬁﬂiﬂﬂdﬂm
M 2 18] B A e dEF .

2. @M

2 RCE 40 LR P9 B — PR 2 R RO BRR A 4 M W i 4 i (e lews) (1. 2,1.3) .
0 JRU S RS R T, LA Bk MO BE ORI A L

EELG MR, AR TARMTR, ERRNOAKA, 8THRR BB NE
. AL T RSB AR . AR R AR AR, XREN MRS AR
BRI #6 B E OH EAMKTE R R B,

— P AR AR A R, AR AREY, BREEEY (AN ) MK
AABAREMRE, XAHEVOARABRVALEF LOENONE, BREKBABSHN
WA ST (BAERER) . BEHAYNHTARALRE BRE BREHEH
RELFIRPEBALEROER, ERTAREFOENEATEN, SEHYOARA
REF—¥, H—%E, RERYNARASH BB EH.

MR Oy R R ERE | R HENER, ﬁﬂﬂﬂﬁﬂ@:’cfj\ﬁiﬁﬂ R

K, AHIED. ﬁﬁ_ﬁ%#ﬁ%%*ﬁﬁﬂﬁﬁﬁ%&S ~ 308K ( —'ﬁﬂﬁél =000 EX)Z

B, LR Y R B B, ﬁ&ﬁ-ﬁﬁqﬁﬁﬁﬂﬁ a*. HEMARMBERK B
RAA 12X, HARKTLEZ.

MR —AHBR, YR (nuclear membrane), &&2@3&*—%3&
B AAER, MW (nuclear sap ), &i&ﬁ%ﬁ—ﬁﬁﬂﬁkhﬁﬁ!nﬁm}ﬁ ,
M (chromatin) ( mﬂﬂiﬁﬁﬁﬁﬁﬁﬁﬁ%%ﬁﬂﬂ“ﬁ&ﬁ ). BERE
Mo AEBBS (B1.5), ZARBRARTURA—ZHIRREW, mHBL
( nucleolus ) ([1.4, 1 5) &LE?‘E‘?EEFP#?%?E@ ﬁuéﬁi&ﬁTmﬂﬂiﬁﬁl
(fRNA ) H‘J%BT.

7 8 T B T ARt BRR—XUZ M (1.4, 1.5, 2 46) REB B RE

WELSARMMEESE, BREERNEMUERZEANEASHERSEEEHE

. ’E&J:ﬁ#%fl\#]%% ﬂqf&&%(ﬂucleafpore)(ﬂh 4, 15)" BABA, BA
ShEAR .

ARARENERYRMARE —#, BEREK, BErR0E, lﬁlﬁ‘ﬁ'?ﬁ‘ﬁiﬂ@&
REmER (RWHEDNA ), SRR (BHRNA ), SESHEROBBER,
CROGARMER (E) . BREEKRERSEBERERERESIBEERS FEATR
8, W%H@I%ZSIIE %A RBMEROBE RS THAH MR, %4 RBEE

(2] MR PRIDNALGL T Mg R py,



MERMBEERS FPIA R 2R, BRABRREREREFRNEZEMLR
%, RBENVRER. URERELHEARARNSEE.

REVBIER, LTEARPBRALT, FAREGHE. TRARZEAREELR
PRAEKNER. ZETAERG AER HREEIVEREESEHEEZROERN
MHEETHEARKER. BHSE5ARNRUSBORERAR, KELHEEEAR(E)
B AR, MTTER T SRR % 3.

BEIRE, ?ﬂiﬁﬁﬁfﬂﬁﬂﬁﬂﬁﬁﬂﬁmﬂﬂwfﬂﬁsﬁ%ﬁﬂ-ﬁ‘i‘ﬁ%ﬁ%ﬁﬁﬂﬁi

3. ik

Bitk (plastid ) RA(ETEA MMM, EAYRBLEES, 0 THY 9 1y
AT Fotk, MICHEY RS54 T K.

BEOFOERNEEROMNE, TERAS N, RANFKMEEGE, SaK
Rk gl ik, e (BEG. Ha. 65 )Wk A,

Bk BEE (leucoplast ) FEA MR WM S, WAHYMYRE. REL
RICR BN RTOARER A GGk, EREHE R 0RE AR 0 EHE
bk, .

MEKKNASAE, KBRS, HBAN2 MK, HEME, BREBEHE, BE%
EHREPYRGEE, KRERH, HIERREORE (E19).

EXHGEAET, SaKMEEAMT FREROBAMERRIN, LS GKA%
ERBERLRY, RIREBHPERY, FHLEYNAGKA S H B A K% 84
( protein crystalloid ) SUMM, WHEEFREHOEERT. RARVERSE B
BAENHEGENH (amyloplast ) , By % 15 FO R EY 89 £ 60 4] Bt B B R 4K ( pr-
oteinoplast ) , AL BEMIN: A28 TR0 kM B itk (elaioplast ), Xaihik 7 3L &
RATEHY (MEAR. AHRS ) M35 MK P Eh 3.

B8k Rk ( chloroplast ) RS M A ST NS M KSR, B K
SRANTREEHE, XBGEs0ERAETUSE, BRERD.

5 4% 1) SR P o SRR AT T R AAR AL, 2 0 BT IS SR (&1 8.1.10),
HRB—RIE4~ 6 WK ZE, FEELN 2~ 3 BOK, MRS TR MR S, HE
ZE MR R T LS R A AR, 7EBOR T EATHERIZET MR G 0 BB B, 3F
BASLASTE B, AEBNT EAHSIE MBI TSR IR R, PR E B
3.

BEHY T REA S AN K. PRGN GEM TS XBATREL, —
HRRBCOEEMNENS M E, —HESANARUMTRE BTHERN SRS
%, FiUn kSRR, :

MHR KRR T A — R, HEBLP JE % — I 47 0 2 B W AR IR ( stroma ) oy
ZAABRBESHEABN, MR (gada ), ERASEHRERLMRENER,

EHT B MG TRRA, S B E QO E — DU MB(E L. 1), R B Z T
—MEGNRAER, MBEG. ERREANS GRS HTIRECBE, MR, §—
R RV 4 o S BTA s VA T R MR LT IRAY SRR A T R M B R K M (era_



nal thylakoid ). 725 PO 7% —Fb e BUBTHI U KB M0 BA 4> BN 26, X
BATSY B KTE f W 8] i X W bk (stromal thylakoid ), ol R FEMREA et 5F 2L
ARSI, EE— TR R R RN EHERNR & (B4
110, 1.10) . WA FEIE A BIR 4 4 E 210 TR AR RO BRI

grAh. (EM SRR AE SRR IR, DNA, RNASBORRSE,

fifafk Atk (chromoplast ) EEAHAEMBRM AR S, EMFEHRE , K
WA R — EASLRT, (BN LRGN EA. TekAEHNg P EMTERT
BAWY M RAAE, HRA AR P ERAEN (NEHTE).

AEKMIEREFHERE, THRRE. HERE, FauiE, Ba%E N2 AR
(Wi12), MERA FERRFCE. AN EENEEAR 4 EE, ERHE5IREM
YRG0 5 BOERE RN, UG EAREURMAETR L.

(EW T BB TN, SMHTEEMEOROEE-NREE, NEERZAEEF
RNILE RN KRR, BRtatmsh, 3R B PIBL A 4 AR ik pa AR RE O 20 2
BIERS. : '

i3 22 R % P22 TARE I B T 2800 e & A ek 5 A L LR PO RY Y SR 4
(proplastid ) BHMARM. BHEKAE-FHRERE. MERPREPRRGTLERE, &
BORKEE, ANESASEGEER (B.5). EE-MRUMY (HLEBEmR X —
R VA G TR 0 3 AT B RU TR s R, R RE IR 4 AR T K.
3 BT A A LA R BT B R TSR SRR B h R 22 BB T A BB EEH
T 40 P9 8 B3 0 SR 20 B ) 40 P9 BT BB TR A AR AR Ay R, BR
EERERTFENETEMN THY ARKNEDNT HRESROER (E1.13) , BEFHT
YA R B BT BT LG . T DU S e TR .

otk o] B SE R MRS R AR, Bl EELNRAET, DREREARANEA
BARTT LA TR RRRAA, RAARAK TR EEERE AR, DRED M
B B E R, BRI A AT LA R R SRR A BB R R
Tanpas WAE SRS, MR AE I RERERA AR,

4, RNk

B O SR R P IR R A, KBS M PR A R Bk (mitochon-
drium) . ABARMRBEDEBOARNERENERES, KNKATHSEER
femamE, ©RMMRBTITRERN LTSRN, ZOES O,

BRARERD, HRAN0.5~1. 080K, KETHAN3—4 8K, SBRK. &
BRAT, AL BERRER (H1.3, 1.14). EREBMUET, EHANY X 47
& ERARP KR, BNV LIT0 RN FABLE, EhTEMETREN, &
Mk EEA B EE, WRZAER-HESER, BRASEFSAAREBITR
BB R RA R, WM (cristae) (E1.15). MHMMTRE & W 4 4
B, ' :

FE L RHK AP 2 BT e Py JE VL) P e A BB L, 4 AR S A ORL, M A
WK (elemantary particle) (H1.16) EABRESERE=ZHROHH. RE=8

5 .



T

A

B (HHATP) R—HSARERN LAY, CRAMMBG ERHEMEHFBE W B
BB . '
%ﬁ#%&%ﬁ%ﬁﬁ&ﬂ%&ﬁT%.@Fu%&%%ﬁmﬂﬁﬁ TEL IR0 3
FRRtaEHEDNA, RNA BBk,
C ETRNHR R R AR SR TR S, REA R PR A
SRBLpR . G R R R AR 5 U A S WA T et A0k, SRR R SR B A B AL
Tid, PRSP EEREMBTIR, BRKHAREYSNIREEE. RNt
ERED, HRERAREE. HRESFREYKREREME ZE, KisiETER,
THEEERANB—TFRBMA. kS R A2 A,
(1) BB, Rk, MRkRFEIH QR FBE, Bt TS A Nk S 58 T
) e e o om0 A .
(2) BEAY . REfk. RS HBERENDNA, FABRAMELR (4

 E/) GeE—E. AREYKRDNA-fRERE, FRABENE, FENE AR (A E

M) &eE—E.

(3) Bedy . Kpdk. HMRIEASHRBB/DEEE, AREMARASHE
RE R BRL. .

(4) REEY. Shk,. MREATHEEFGRENaRNA, ABAE Y ARG

. mRNAHAHEK.

(6) FEES. bk, matdRulmples oy micE. efRe A%
", AR CEPEHT , BENBAE “FAET .

(6) —BfHitR(MRSE) AWM P EBEORYSRHE WMAER, LRk
ok B R A R A A R, (B A A AR i T A R T
R, RZ, SRBHRPEOERSRANHEARN—EREY R (MERFEE) ,
SREAMARE . HRETBORNGRPBEANEER. XRARREY M. ot
Sk B e 4 3 LR AR DL

(7)) REpkMHSREKAERHTHDNA, ﬁawﬁﬂﬁAﬁﬁﬁﬂﬁﬁﬁ X R
ETREAMHREELXZARANRRE —ERENE 18,

I EpR, KRG SREBRTARESN, ERMBTETESFEREY REHLN,

B R MR, BRIR MY, ERARBIER R AE B

ﬂﬁﬁ*%ﬂ#ﬁﬁ%ﬁ%$£&m.
5. ARMA '

MR M (endoplasmic reticulum ) R4 H7EMMR AN —FBEREL, BB 5
AR H N R, SHBEAT R SRENSE R REE, THANE, BR—
FORREER (B1.17, 1.18),

REEHERFAR ARG T RELS, MEELEENH THRNERRBRASE K
BREOPIRA, EXFHABRKEED S E, AR BYSIER AN EE (®18) ,
¥EEZARSBEIMER. AE-BRRBNEYARA, WERNSEIFALL, AR
WA TATHES), TR Bs HAEDRR P (H1.18) .

6



DA P — P N A B, 5 — T o 5 A 00 2 5 R A BB P O 4 5 B
(EL.5) ek SRR, B TRMAESNE, EARNAS, TR
BAEV, B — VB A4 A0 3 4 S S 95 S P R AT £ A

PO R B RR TR, — e T i o R I90 6 2 T R 4P 2 T AR A B N R
— T 2R A B 00 g A T 8 A SR SBURY  B  R MR v o OB P9 O W (rough endop-
lasmic reticulum) ( By, 17), BH KO MMOEN PIFE M ( smooth endoplﬂ‘smiﬁ
reticulum) (B1,4, 1,18), MKHFEMSES LN ABMNE SRS IRER %, It
Bl I o6 PR 00 B0 3 a0 i R ey ML o R RS o T RO T . LR 1 RS
¥ P 0% 0 R S P AE S R AR L B R AR R TR R, TR R E RN A FRNE
Ge. LRSI S TR A R AR —E I, B RE B B R 1 R R 1 R B
B OB T 6 OB BT A I H B T2 L T RE. T P BRI TR S R T O
AIAR 5 SR AR R, B Ah, RIS IR ST Y A B RO TR R TR b AT

V4 R 0BT € R SR T SIS AR R A U8 SO P L XSS R I AE T, B
J& AL —4E 2 2 55 —4b 5032 FANAR SO M PP ae, BRI T8 19 9 R0 DL R 4 M A T T O W
RE (4559 RX FRARKHFEAEH)

6. Bipkik _

BBtk (ribosome ) JRE—Fh L SRk T/ BUR TLAIMIES, HBANIS~25 & B K
(l%ﬁ*—]woﬁ*) KL% R E G R %ﬁﬁ&ﬁ(ﬂNA)mm ROk

FIFEN MR Sh R B R A (1. 17) . . MR RLOR R AR A
AEE, EEEkRARAAREARNGN. AR F2EBETIRE RE g —
#, XML R (polyribosome) (ME1.17) ., LHBEAEEBEATE A 4R
B BT BRI A,

7. M/EEE

M —HIAHR AW HRBAA 1 BIRERE (Golgi body) , WIS BMET
MY ARABAB R /REER, BRIEERA AT BHEWRN LR, ﬁﬂiﬁ%ﬁ'ﬂﬂﬂlﬁ
5 A R IR .

1E W T B3 T LR, E’I’Kﬁ‘iﬁﬂﬂ—“iﬁﬁ%ﬁﬁfﬁlﬁﬁ’] LT AT R A R
¥ (EL19), RBERBH—BH 3~ T4, BANTES, BREER RO DEER—
SEEERL, YTl AL ML, R A AL R — Rl b 5 20N R AR RO
B B B PR 0 P Gk B RS 4 8 e B RO BROE 0, BN N E S A R A
255 —H MR A R WY R, ﬂ?ﬂ*ﬁﬂirﬁﬁlfﬂﬂﬁﬁﬂﬁﬁﬁfmﬁﬁﬂ'& R Ia X
M EERSEL, Ry HESwEE (EL.20) .,

B AR A R R RS RERRRE . LE AR KRN ARTARAR, ELLS
RO RN WA REROTREBL. EHYORA, BREERS B 8wy K
$OINL. BREAUA KR, 15 HRTH R Y B SR B, WRBS . kA%
s BRI AR X, B B IRES /RN, R SRR A
B 22 10T sLL B b SEFL DT B M R e '



