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P EMESHEEREINFREDESES, UER, K, PELGFZEHN
B, M TRHFEYESHYETEFLRRAN TR, RS THMTERM T L
REENWEIEMRES. BEMAERI—%MPNTEBERARH, YHEEFK
HH,

ERRERE BENHE THESRSHA TN HEETRG. BFEFHT
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FEHPBR—FEFHAT T SHEDARHERHE, XHUEFEHEEFTHES
HETERANLEERM, ZhTSHENARMNESHED, URSHEBENATHEY
MR EAR A, XRENERRE T ED BRSO BMENRE, BENE
B REY AR AR, MR B M AR IR IR R 27 1 A 40 L o BE AE AR b Y
Ruxs, RREFX EERTRASHENBHEENTERR, FUEXIENESH
HYRENTHYPEENEANEELE LT #.

EEYHALA—EPNMBTHREDHENEHAR ., ERTENARYITRNE %
BET A RRAHEE, AR YARBEMRIRERFTEYARAN S KOG, X2
KB BUORE A BRI, 5N, — R ERSOEYHRS LMW ER
BHEH, FHEHEREEYHSHALARINZRBFEEIERE, SEXBANFERER
FREMHUERALRER, IREA/NR, RATEEMN. AT IERUNEE,
BB A TRELL R B — D ARBF A A RIS ALY B K SIS — A5 b5, B
THEHEYHARG RITERFTRANSBRENRARERIHAN, BREH K
Mo FHHEAMEYAA T RXTRLBMFGART, HuitdEta+3%,

BB ETREMREET . EITREYROEER, EEREEREE, BRME
FHEASRN L TROTOR D EAAH TN . IREESENRRATHEERRR
Bo BEHERENROTORT EHANE— “Bibho” OFEE, ETRRIES
EASMNALT “BEPO” ®EFMERN, RELTFROTURM EASHNTH. B
BERERNE LR ERNZH TR EHRENE LE A —BOES, XRENH
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M=, XFMERLNENTRRRAITHEESRR. AMNMEEEZHFHEBEN
WP RERBRUSAENEH, EAFBER P —AT, TREAMEEE RS, W
MBS RFEMTFEYENREZUNHNERE, EEAN, RREBHEYELES
B 2&INT PR Rk, TR 24 4 B8 e AR 2 3 90 SURFRIE IR A AR
#, ETFERTFEYEANTEIFTL2LEET PER, RENMTASEETHREANA
ER, EmESFERETHBHWAR, BREEXNTHTFHEDZNPEARAHRITH
REBRYEE, MHAARLEESH “PH” XMAEAMHMRE,

IS I R R, YEEX T RAMYH LEENREERERH AEE LY
ﬁﬁﬁl%ﬂ@%&TE%oW%%%%U%@ﬁﬁ%Eﬁﬁﬁ%ﬁ%u%%?giﬁ
P FBENERES KD EREERETR LAEBERERD - —BHHRLERNIR
H, ,

HYH SRR T EENER, M 1675 &£ Malpighi Bl (Y RH
%Y (Anatome Plantarum) —HHE, B2H 300 EEMHLT. EHERGS AT,
FETREHRICR, HARTESWEYFAL, ATEmET —SECERRLY
R, FEURKHSESH, BETAEHNSH AN —LATHE X, BN F-RERER
¥ % 4y SR AT T 3.
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1665 FHEE AR K (Hooke) Al HEVIHRAER, EHECURHBMET
MEE, RAFZHEWRNE, mBG—/NEUEHAKE (cell).

MK E IR T AN THERATR, 3T 19 e 30 £R, EEEAYEREX
il (Schleiden, 1838) HZhH ¥ K HHE (Schwann, 1839) BB IR AMAAHTR
SR, EXAMBITHRER (cell theory), FARRRH: — VW IERR b AR R
. MEE—VIHHEYEH & RAL,

WP RMBEL TAREMAGEVERNRERYE TERMENEMN. BF,
BEE BMEBAEGE, AMBRTHESXTHAREFEAMIR, BT 20 H4 50 F£RU
B, BTHRTFEHENEH, EANMTAREFOFRRET — R KEREH R,

£ HYHABRHESE

EREYENEARSVREFETEMATREN, RTURATRER, T
KAWAR, AREZ . EYEHRERN, wEZ . EWENTIERN, MERES)

2|
:!!E%E:LD
e

1. SHEREEEKE 2. BEAE 3. BWE 4. G8E
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Bafir,

HTAREEMEANTRITYEENERRE, BEWERESHER (B1.1). BF%
HEREFEAEY (AR THMNERKEEHES), REKEH ., BEEN. S5
BRI, BEM. EEXRFEENSSE. BEHYWRE (WHEK, BiH%E) T2RBA
fE, RAMKBIERT, B2HERSUHABRSE HERE SHRRE .

MBI R/NBRARRE, KEFUKE 200 REK, WERGFERR; PENER
0% 0.0001 2%, MEMEZEDIIEE (Mycoplasma sp. ) HHIE, B—RiL,

1.2 RFETHADARERGEE QLERRE)
1LLARE 2. 92 3. KM 4. WEEL s. BBE 6. B 7. HIL 8. B 9. HRE 10, HEE
RRERERL 11 SHRBENAGE GERE) 12, Rk 13 BRAAN 4. FHEAERR
15. BAREE 16, WRREK 17, FRWHE 18, ARMER




RKEFEHFHEHMARMERER £ 0.01~0.2 ZXK2Z[H,

BREVHERPERN X DIREMZEY, BEVDARNEEREE — LR
fE. Bian—UiEHEY A H S F R AR (protoplasm), XZ¥UEY 41 MEH R F 4 M B
(cell wall),

FERREETYWE, BEMARHERE, £— AR AR SR ER
& (protoplast), AR LLIAHREGYRWIESEEN,

0B P A R R E R ALY BN B4 (B 1.2, 1.3): —FaMEAR
i (cytoplasm); —&FR4TMAMEE (nucleus), AN ME —BHEMNEH, W

1.3 @aETHYEHARMNHEE
Zk. SAMB N. B P MR S MR M. SkE D BAEHK (XERS5
PIEIR) V. ¥R Sph. HERE ER. AEM PL. BEELZ (EPHFHREMED)

Pi. gl (AL NAFRAELEA)

1) A, BASERETES Tir= £ L BYLEHESWE AL M #s L (differentiation),



it (plastid). AR A& (mitochondrium). P M (endoplasmic reticulum). & /RZE&E
(Golgi body) . ¥ (vacuole) % (E 1.2, 1.3, 1.4), o0 B AN X S A A A S A R Y
BAAHES (organelle). MMB/AF —EHWIEESWE, FHA—SHEEIE, EXK
A, SNBREEERMTRN. AREHNESHE —BREGEMHYR, W
TE. . BEAKR. BRS, QT EMUDRMMEEY (ergasic substance), &
EYBRARFTHRABERG ™Y,

Hi1.4 HHHERNWE
A BREMHFEAKR B, HEAERREAK 1. ARE 2. AHEE 3. HRE 4. BB
5. WM 6. AHEMBIMHSE 7. 8 8. &mik 9. MM 10. PR

AREROEEREREISIEMN—BEETHER (H1.2, 1.3), HREREKSR
SRR . AREGEDARERRE—-ENES, FRERRTE, dTHR
BHEE, NRERRNESEERR,

ARREE | A 1R 2 SN T B ol B B0 L (pit) (1.3, 1.5, 1.6). AFLNHRES MK
B (8] 3% 22 ( plasmodesma) B9 R A4 [ #4382t . MUEIELZ (E 1.2, 1.3, 1.6)EHTHAMRA R
A R EAR Y8, B T OF 2 40 AR AR B 18 IR (R AR R B EERL Y — R T4

L eS| RE R, AREHAREEESE, ARAREER. BLARAIB VR

.4 .



FARY, %ﬂ@lﬂﬁ%ﬁﬁﬁ*ﬁﬁ%ﬂ‘]ﬂﬁﬁ, R AR =R, XM MEIBE (intercel-
lular space) (B 1.5),

Bi1.5 HEoAKKHE (EAE) B1.6 RFEEALR, moAEHREEZ
1. 4IRS 2. 58 3. JIREAIR 4. &A 18l 2. REEL 3. ARE
5. 40 6. AKR

b, AR, HYEARERGMEMES B, B3, HUEFLET
RIEBAN& B MALHTEMBEINARMR A, EEDEN, AROEMENFAR
HEMIME, TTREMME, NETEVERNBEEMESIN.

FA RAERAAL S B 1 B R

T2 BB A R B AL A B AT R EE B R R . R B S A R B A Ry
BRENERE; XEREAREE-N AW HHRREER, CRIN, RESH,
B A R R I R SR A O 3 B S LAY B N AT R A R L R S
i, FERRRTRS, FMTNEREEHESRIEEEERWRE? BEKS, It
Sh, ERERTHYEEARFRGEEFRDR, X EY) R R 4RSS0 SN
REEORIE, XRMBTHEEER., fEEERFERE %R — R 5B, X
MR R R RS EA G . BT RSy R, RERNBENEEE
FIRAERNNTFSMRPRERLER I EROARRL? BEREMOERYE? B
R RN BT B RREE, RT3 T8 88 4 R R
BHSRAR S BRI ENER, |

SRR TN T WA MR FRAR . Bk, FEE RS
SEAT BRI R HRELEDN TR MK TR, BES THRRNER, BiERi,
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REFRMFBEARBSTREAR. B8, BR. KLat, URINERMKEHK
4, RPEER. BREBE (—MEBERYR) REE, ENREFOYEERMR, K7
WREE, EWTRELR, TUEE 0%, EHEERERNEEHARRS, XRFAE
BT &R EME N ER.

T RERYEE RN E A EERAOEE, BYRERMERNEE (ERIMF
WA R Hok e R A RE 1) B3R, (R AIE TS R E Re
BRE—EBBRENUE, RELH, FERR—FHEE. FEH. LRBDOEASBREY
R, WEBKTK, FRESKREES, AHME, A8, £—ERET, RERTURK
BABEBRE, KESRERE, XTI RFRGBERE, FEE—THRAHAR
War, FAERTURNFER, EPRRS. MAE 60T U ETUIEEHIRERT
MMABEEBAR, B RERFE,

=T YA R A

HM 1665 EREMER Y ARAAMELIE, 300 BEK, HEEBMBEHARH
Bk, RIOMENEDTHYBRYBRE, ARE. BRZE. RE. L8, B,
EEY. MR, Rk, BUREM. BEERG. Mk, ME. ML% 10 5HEDER
Wi, TS5 T —EiTHe.

1. 4B R

HMIRELIPY, MU LS R AR R I A MR (cytoplasm) . SF-4%11 40 i Py 75 16 40 M
& (E1.3, 1.14), FZARNARESEBOHTR—EE, WHEHAREMET (B
1.2, 1.5, 1.7, 1.25), ERWER,

MREABRIEE —EHWE, WYHHABE (plasmolemma, plasma membrane) (&
1.2, 1.26, 2.45), HER—FIFEEE, XHBEEHEKS FES, X TFHEREK
FHYRATELERY RO RRATAR, FEYRYTETacE, FryRg/h—
8, HFEWYENAGEET, HEREEN TYRGHEEAREETRRHRAER, B
b, BTFRBATHARKORIE, FFLUREXRZAREZITE ST, RETE
HY A REN FERRY R HFHER TG .

E A Re AR L AES TR, FFUARLARBE R FEBEREERS A
KGR _EZEGHE, FUEARTEDHEE. IHAEERF P, HPERE
AR — B R ME? HP—MEERRE RS ARMEEISY KT, B&ER
REEHRSHARER—EZ FA REED, X TFEDOEFTRAAN,

REZ W AR AE, WRBRER (cytoplasmic matrix), WHIUMMERER (cy-
tosol) (1.2, 2.45), HERR—MEEHARSKEAEYR (R Esau, 1977)V, BE
ERBEOMMEMNES, BRFEARBRBARS., REFRR—FERYR, EERNIH

1) AXBIEEBRZIMA— "W FERREIMTRFHIER, WREHEMTERHFN AR ERE
HHETUHITSEHHE; AR I FERREOREF LR,
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EEMAEMWAKRES, mARZ. Bk Kefk. ARM., BREER, ME. RL¥
MEFLEROEEY, WM., FREF,

FEAR 20 15 M40 40 B P T DAAR 1 R bR B 40 MR
B3l (cytoplasmic streaming), THEESZHH &
PR B9 40 P B AT AR TE 2 3 B B 41 B R AR B TR
hmE—Eh i (E1.7). AMRENRIDAR
40 B 5 S 3R 58P 40 B 5 40 B 2 (R DA % 40 S P 4R R
HEHARSZ HHNYERZRMER, ARRYRNE
HAEARNDFEEAIER,

2. MR

TR 40 R P B —Fh sk B SRy B b o
MAMER (nucleus) (B 1.2, 1.3), HREHE—F
WAEBEYR, HRABRKXKWFAEME#EE, |

EEMAMR A ARZA T HRA S %, EERR
MAKEA, BTPRRBEHER, ARESHFE
VEEERY MR A, (B AR A P R R
MERERLBHEEARY PR (F1.4), BEES TR L L p——
REFEAREAY, XREANEREELHRKT | aue 2 ok 3. 8500 4. B8
HEVIRE, B (k2R 40 ROV 30 7 1#1)

— R ARN R TR, RERANENE
Y, BNRZEY (AHEAER)VHARNARAEFREE. XLXEYHARANBRRE
EA%E EENE, BRARATSEHRAREYDER (HABEBEER). BEHE
PHmERARANERAERRE, ERRFEAREXTHIERTERIAMSER, ERE
HRATHEMRERN, ZRHEYHARARESE &, EFEE. RAHEYHAR
NEFE -BRLH.

MHBCER IERE. HERE, WEARMNHER, AEEMNRKNMEAR, FH
BR, ABU/M. HRENARMERK, ERVE 12EX, ARARKTUES., HE
ELMMMAREERD, FREEENKERRA 1K Uk=FH2Z2—2X), H—
BEFHEHDMARBZEEREZE 5~30 HOKZ M,

MM REA —EHE, WHEE (nuclear membrane) (B 1. 2 ), BEZHARE
W—FEEEREER, MHBEBE (nuclear sap), WM R (nucleoplasm ). HK
WEF—FTTUR AR, MBEER (chromatin), REFEHREZEZR
H5EOR (FER4ER) 485 EWERVWIEFARNALRETMRAE, REK
BERF, —FRaBEE, UEREEE (heterochromatin), —Fhfe@EEE, MYMH &

1) REAHAEN KT, BREQLWEDHITLURS HRRE, —REMPREEY (prokaryotes),
EEAHMERRL; —KBUHEBEY (eukaryjotes), TIFFRMW M EMUSM A LOBA. FEED
P40 P B0 B A 4 AR AR R, FUBCAE WA A MR P & B B 1 40 M A A R AR

i
|



% (euchromatin), % FERHWREBRAAKRST, EXNTEERFEEVEERIERY;
FREFRMETERAREZ, BXTRERFEWHEEN LEBAER, ARZENETTUER—
EHAERGEH, MBI (nucleolus) (B 1.2, 1.3, 1.4), ZAIEF MM AITHR
%, FrUAfEB B TWEREERIAR, EARK A b ReagR, BRESPFIA. &
1R R RN ZERR (RNA) AR REEEN TR,

ER TR TWER, ZER-EHE (H1.2, 1.3, 2.45), XEHEAS
BEFZLS5NENHEER, EREEENE (AINE#EEZRAZE) 5HEMYE
ZHEMWEB, BELFIFS/PEN, UEZFL (nuclear pore) (B 1.2, 1.3), B
L, BAWSEMWE, EREAE KPR LER,

WRARZY EEYRAMARE -, #EEOR. BREGE, wESHSEN
RABEZE (K DNA) MoBHEREZR (A% RNA); EEMSHLEMBHE
BRMCBHHEZERR, REABREEREREEBRBROBEAMAEFRS FES
TRA, FENEEXFR, 4EeRBRERMETRS TR IANERENE, 460
REBBEZBRYZERS FHIANENRREAZRE. HESEEREREFEENLSF
HFMHEE, BREVYRER; ERERNESHERRSANSEE,

RBELIEYH, BHEARS, TEARAIERAER, FARKSRT, TRHAK
BMTHARAERENRF TEENER. ETRERH4ER? BIEELN, AR
A ENEEERNEENTRETEARNER, BA¥S5H9RARBESHER
EAR, BlESEER (EAF) MR, NER THRrRyAREES . 82, A8
MFEST FHRBYBE S AR ERESHRRBOER,

3. itk

B (plastid) REETHEHDHAKRNA, HPDARABRERE. EEDHHAEIRE
H, HTHEYARNERTRE, NKEDREIVS T R

BIEERWEAMERAONE, TREESHZ2K. RaMRENREEE (leu-
coplast), SREBHIFER MM RIE (chloroplast), #f (HG . A, 46%) UK
K HE EE (chromoplast) )

(1) Bk AERATEZNLEHBREFUWHREEE, SREKEF SR,
B AERESHERE, BLEEMMER. SAKEESHERALEHHEES, H
TEEMOEMH O ERARPREETURE, FEEAEERED, RHBS, ¥8
FEH, S EAREYAE (8 1.8), XMARYHEEGEENETFARIERE,
FUESHAEADAARPOEEAERERAY T RERMEETRIER, FREXFHE
B EEMERERZENR, RARKNEESE (H1.9). AHEARNAMEE
HEEB TR EBE AR IR RRSWIRN (d), RABARBHHEKRIEET., RPN
M EESE A A MEBOENRE (amyloplast), B M EE RIS B H A ik g
EHEE (proteinoplast), B FIRMI A E &) A Gk ik (elaioplast) . E¥HAE

1) AREHERM RNASHEBEERR, LR DNATE A ERENSREN; SRZK0EY
RNARZHARERLCAH, RCHEEASR RNA,
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