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F—=F & it

—. WRAYIFRPTIRN S BRAHES

HIE (cell) RAEVERMNEREWMAEMENNREERAN, HME THEDENEGE
AR OTUN T EAMITEG . M2 (cytology) FITFREM Rt R, BUTAMK L
H. ThEERATE AL,

BR, AAARFENBIREECTEEE THARENEEYE, FERIAEUTILNFE:
BEE T THEMFRRRE, FEAR. FFENANEN, A4REAXFHOLHBE TE¥E
BE T REHWMER#RGE, AR E, WESEE X T4RBERARRER; N
BRKF EF, C WA T AMKEREA R TKFE, HMERBAESIKE,. T
KPR FRF=ZFEOHR AV S EE; %L, MUSSHWE kLS
HHAMARBEH R, FEEHRMNER, AR UIEI I AFRA MRS, 4
YRGF. PIFRENEGTEDHRER, METRECNHEBTAAR, Bz EH S5
RZEMRFR. R, ALY C S BAMRANEARKT . WAL FKEHH
REGER, USHBHMERESERMRMAEMBHSWAINEE, KRB ESEMED.
RRMY R THREMAMENRREE, ZRIABOKFEREYSE, Bk, BARMBREEL N
HHIAEM¥ (cell biology) .

WRAEYERIRMRAGEH . TIRE. EEL RS EMESINRSE, BREYRISEM
FEHIZ—, WREMBENG TEYEWRBRER,

%m&%*u%m%ﬁﬁ,ﬁ%#ﬁ%?i%ﬂ%%ﬁzg$ﬁ@,%m:%W%%
B, EALEMES. AK. KF. b, Rl €8, SBE, mEES58T. BEY
REBUEREF AR, PR EMAE T EEEMEME SIS AAR, i LR EX
B P SR AA A LA W AR A

HEEYFHIREFRERB ST S MG, TEMREE. THaBEMIST
SHEAARFBER LIRS SIS — R R TR, AMUBFREIS R, BEmRsbra
B REVURMEZ AR TR, R, FrkEBERERNNBMEHMY FEH,
PARGX B shB2 b, toin, (588 7 Bt MDA & MBS s
MENERSRNTEHNZSRIXER, ZRTHBUSENREBHE T RERDNEH, FA
M-S AR TRELSHHERE, SHRE TERANTH. EHRSHENE, T
BRI FHRAFTHRABNEXRRNEERD, NS SRR AT X R
FEREYEIERBER, b, 2B, B3, #E. TR SEEMENHME, BE
YA TRMER, 4004 Y%5 B ORISR SIhEE, BF AR
REFTIEERAB BT . L FHRRFEAR AN GRS MR AR e, AT
EEERETHEMES, IBETHRMATER. Hiyg, FENMETHGNRMEE
Biinwh, H5b, B IE SRR E A KA SRR, T OSSR
QW$EW%ﬁ,&ﬁﬂ%ﬁﬁﬁ%ﬁﬁ$ﬁ%%m%momﬂ,%WE%$WE§Wﬁ@‘
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FR—H, REREELSXROTE, EMBIERARNE, JFERMMRHES, IR
fRUREAE, RSB IETF IR N TR BLAE , Ak R A\ 2K THT i £ S B [ A H BTAR

T WA RER L

A M2 0 K B KB AT AR AT AR JLABER

FE—AH . AR BT (1665—1875); S _6FHE. UMM BatH (1875—
1900); SF=Af. CIRAMMERTEE (1887—1953); SSUURHHA: 4> FAMI%EaHl (1953 48
EA),

1. MR & B

BARBI L RSB = A RANRA, LIRS A B SR o] 84 40 2% 9 4 B,
IR AR (Janssen) S5 1590 FHWAB BRI B — S E A BHE, WME, XEAH
5 (Robert Hooke) FHHHIMBMBEWE THA (AR REMAYAR, F 1665 E %
RT—REX, PR TRAHALEBHETHIES, HA “GH” (cl) X—RBERERE
THEEE, ERBARNAE ZSRBT . SR8 T YA BT R B A 2R 56 40 R B 40 i RE
Hia, A#EMABHMEMED T ARAYHAKBR, EHREZERNNSY, B
19 tit42 30 4-4X, B (R.Brown,1831) AZE XA A XEERH R T MM, @
FE/RFT (E. Bwjardin, 1835) RS AR E ML ILAMAMA LR T AEY, H2h “B
HER"” (sarcode) o

2. ZHARU S 40 i 2 S

19 BRI, FEEERB THRNYBMEWHT, NEBEESHER, MFEME
Yk eb AR B R SCE R BB AR . AE RIS RS (Schieiden, 1838) FIEHY
FHRMHME (Schwann, 1839) X MfEd T RS HEHE. MiSE %+ BT R Y 1A 1y 2 40 e 69 4
B RNLBBIEFEES YA P B ENEE, HEWRBE QIR (cell theory), #5H!
“HRRAHUR, BASMEY I RARMESER, TITIRE— RS 7 SR Y
W™ MNTTIIBRIE I T — ISR o o A AR, A2 B MR A TA e Bl T A2
MIRISE, R TSIEYERMKT RS —rE, BB o Y & R B 2 T
Bt RER, BAHBMRFEHR, BRI EXFEBREZR. AEARERASLZE, A4
AEIBRIR . AR WA PRSI AIE S B, YR AR TSR
BHIERE . JMERREAEAEYE RS F SN EEMMAL, BEIHAY, SRR
IR 19 MERE R =KERZ—,

BRERAILZE, FRENEEENEBA THARKSWHHR ., T4
(Pukinje, 1840) FIB3L/K (Von Mohl, 1846) ZrSIfESIM MRS Y MM, fusd 3 4R 7+
ERASMTEBRN R, WIEFT “WEE” WEE, BEREX “BRE" &Y
“FRAER” (protoplasm), &Fii% (Max Schultze) F 1861 4E48 1, MR “HEER”
MHEYHBAK “FAER” BARBERY, BiGTEA RS, ZEitiAY. AHUAKE
KRN R—/DEFER, IOME—RAH TP R, B, MRNS L S5EEH
HRANART, FEDHR (Hanstein, 1880) BET - THOZEE B FEK” (proto
plast) , & CHL“ MM E A 40 H i T AM” — @0 AC A, H M — 8055 W 40
Ha.

HRE AT R BT E B, B3 (Remak, 1841) KB T M8 HE M 410G B
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S8, Zia, WURM (1855) BHET “—UIAKKk BAK” MWELLE. FE, HHH
(Flemming) FMRERFRIHTAME (Strasburger) S HIFESPFEY R R T BESH, KK
(Schleicher, 1878) FRXMIRABAH (karyokinesis). FHEIH (1882) MHHHKZ HE
#4538 (amitosis), EEBEFRBBEINFRABELDH (mitosis) . BHFFHER (O. Hertwig,
1875) RESHYISBBIBZKEETNFAKKNE I, BIFRTAREEY PR LR T RN
%, iHE X (Nawaschin) FIERAYE (Guignzrd) 4331 F 1898 4EF1 1899 4ESE /5 BB T 8
FHYE SRR, BREYHE (Hofmeister) FL7E 1848 4F 5575 Bh 2 768y £ 40 i b
B THREHERMBOR/MER H B, EhRA TS, HF 1888 44 HK RMEE (Waldey-
er) EXSR B/ MEGE N “Befilk” (chromosome), - % (Van Beneden) FIMi%sH:
WA 565 T 1883 4E#1 1886 FE A HITESh A AN P R I T W L . W Bt
FBE (Boveri) ZELT *F.0o&, FI/R¥%E (Alrman, 1894). &ik (Benda, 1897) BM T4
Bk, Bi/R¥E (Golgi, 1898) RILT B/REM, AfT—MIAR 19 O HES 25 4 5 40
SR 2 B

3. SKEGHNAUEET

SRR W th 2 S A S0 40 B2 S R MBRBR 4 A R % (O Heriwing 1 R -
Heriwing, 1887) BILAEFFEAH. MBATFASEIA T ST oX AR (2 XEVE, SR04 530
HRRERER, TRAMEFEHRBATS N ZABE.

F—BrB (1887—1990) R4MIEMTRIM L ERE R MM . EXERS, fiag
LM . IR AR, BRSCRISRE 6 5 SO A S R A T R B EE A 3
ARG AR RS R F LR, M0 AR A NIRRT,
REBRIAT IR,

BB B (1900—1926) 2 41 M B 15 2% (cytogenetics) A 57 89 B 35, M 48 4R
(Mendel) #BfEENF LRI (1900) FFia, BEE/RE (Morgan) B (EHIE) —PHR
(1926) Hik. BMERREBEENFTRILUG, EHEE (T. Bover)) MIEE(S. W, Sutten)
T 1902 PR H) “REAREIL”, B/RKR (1910) LURMNME, BIRBETSR, My
BEFI R RECE T R, 70X, WA NHREET A, 9 Rlalk,
FET T “REE” ¥MHB, MAREOHME T EOMRA LRSS, 0EE K2
1920 4B SEABLURSE '

BB (1926—1953) R4IMFLER B, X—BTHI L4 Gl 2 A& 43 %281
MERX N BERRZ —, BARYRERCBAMERO T, RN ELRA: Y5
FE, BREMME. BIEE. SWLE. SWWIEY. MAYY . RPN FE
%, RREHTHRENE R, XTHPNS - BERHEF TR, FHEROREEIN,
BMFER TS FIA T YBEALF 0 — B3 R, (FAMTRAZE . MMk . A4k
M RN SR B EH R, RN E T — SRS AR ER A 58

ERA BB E, FIATHSURIM BRI SR BT 2E 4 3R F AL Ry Ak,
FHEE, BT RAERR—MRERR GRS, W1 T o3 E S bR TR AR A
BEHERH RN EEH A PR ERSEWEERSE, SFLE, M2k 45
R, #BK B BEMEL

TEAMIAG S 5 4 (LA O 2 0 T % R AR B, BARMR%E (Feulgen I Rossenbeck) B8 T
FORMBRERRL (1924), WG, EHEETHFNE R ABEEM, 588 (Bracher,

3



1940) A4 (Unna) WM E MMy WEEZR. FHMW/KFK (Caspersson, 1936,
1940) FEIMER M EE LW EMMPH DNA S8, B FESH A BEHEARMBHE
SETE TN, RO IR T AR S R H R E R B .

EHMATEEFE, SUESF% (Bensley fl Hoerr, 1834) M7 5 (Clande, 1943)
FREBELYERRIEMN RN DB R, G, WEORRS 40869k 340 U4 FE T Rk
HIBFR BT TR KB E

4. S TFHRZEREMERE

FEE YT .. BAYERRGENHERENEDNSES, B 20 HeE 40 FRE, HF
HYHEI IR . /R (Beadle) MR (Tatum) F 1941 £l “— AN EE 1B
MEE. LHE (Avery) W HMA WAL TRIFE DNA BBEYHE, HE X%
(Boivin) F 1948 428 T AR MMM Z FAG M+ DNAEERIE, “OFEWE X4
WE] 20 fihe 50 FABTE LB K, K (Watson) B (Crick) T 1953 £E#8H T
DNA MSURBER 7r TEMEX, BEE T FAEYFHERM. AIBMA#K (Komberg, 1956)
MAKIGAF IR BB THIREL T DNA &R, JF A1 B M DNA 328 B B N3 Y (primer), 7E
S ERAIRT DNA BB 4t . E/RHES (Meselson F1 Stanl, 1958) FAMEHHER £z
REEEHERLEIEN T DNAREHN “LHEEEH”. BRABMDE (Nirenberg Al
Matthaei, 1961) F#E T HREEMRAGRIEHT . F4E, BEHAMEIEE (Jacob F Mon-
od, 1961) #ii THRAF¥B., BT LARFES, FHEARBAIEYR L PR TR, B
RIS T 5 FHMRAEY MR R,

= MY E SHMER R R

M EDFREYIFR D SER, EADDIERRAE GRS BR R AMUE R . ARl
MERAE A MR, DMAN . SRS FRAREKR. SHEY%RARER NS
WE, RAVHFRHGEAT, BT RICHERGER . R, BRAEDY 15 a0
B BEOVARAE Y O S B R AR NSRRI S, IS .
HNFE . BV E SEMBENTZ S IE R, WHSE, BH%, AEE g
¥ B BEE RS TAEYES, QAR SRR, YRR R
B CEMANS KE | LRI ISR . B LR R R, 2R
TE B 55 PRt SR AR, B T 1 5 RO 30 2 B, R M, 7% 3F 40 MU 2 02 B BHAR , 0 3
EREMBERIE GEME LM, RPN RARE Y2 EE GRS NEE
.

Besb, GHBAAEYIE A B A AR IR B 250 SO SRR, BN AL |
EWBCES, OITERARAEYEFROER . Y5, HTFOTHRENEE, CEERR
R LA TP R B SRR GBS, TSRS R, 1
RENAYE, s, BENEERFEAR ., o EmmdRe. Fit, $IHEyEre
REBNYE ., LEMBEEH BOEMAR,

FESEXH

(1] ABEE. EEYY. BT, U5 BEHT R, 1996
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(2] Bk, BEYW. E¥MRSSFEY¥. b BEEBOAFHAMRR, 1995
[3] B, gAY, Jba. BEHFE LR, 1995
[4] ORI, XEwEE. 4. dust: PERIAER MG, 1987



FE AmS5HAREMFERAR

B ARREARE

AR aIE SRR AL, YAV, mERERAEEMEISINEY
RopF, RAEFEERE THR P ARRBLAWES, LARAEY IR B —A4 K
Bl ZAMAEYRIE—RBPELUTCTTMRAR, —ERESFHZHREDE, WK
X 4 4. 8 AL HAEA FAE AR AIMA R, RESIEPVEH h XRNESES
SHARB AR . BRANRAIENEATESEWRN, TTARAEVAKNEARIRES
i, AYUEMARK, XF. #iff. 8. B8, MEEEUMK AR, ARAREE ML
EYEFFAEAR (protoplasm), RIBRERMUAEIASNGIIIE, IEMMA (nucleus) FEZER
PUSE LR (cytoplasm), TN T & B R A R NIFRE R (nucleoplasm), B¢ift WA 2
WM,

— . HAREIESS KA

1. MBS

— NS AR AR S B TR SR AEAE T, FRABE B (free cell), # 2HRBIE TR
., B FHRAESHN A S REK SRS HOYRE S, F 2900 ONRAS, R
L4, HIEREIREHTIMAX, Em& MRS ERIF-EHES.

2. HREYK/N

AR DERN B, — B EREE 10~100pm Z B, ¥ FEEL D HE
WEE, RPN pm. BRI R AR A RS E -, R M,

. R — ARG

WAREB DA A PR, BRI AR, ATEEWHS, REEHE
#, EREN—BEHNE R AE ., SRR (S8 FHR. XBoNAEE
TR EN A,

= HME R R

AR BABRHE AR, ] 2-1 B4R TR YR B A< 43 2 F0 5 b R 43 g #E 5
Hoartt (RESE), BARSAVKEA RSB T2 2 2R/, B4 R4 ss
JTRMEC. H, O. N, AEAEWEARITEN 0% L, WHMYFEAREAK, B
YRR IR AR AL, — PG BB RN RIK BB P #T, £k
BETYR, 46 0% REEAR. B, BEMERSTNRB RS FHR, AWML
AAR/N—EB4r, K. Na. Ca. Mg. Cl, P, S%, (Bl 2AEMENRLEN, HMIENSY
RRBGEWT .

BB (CEEYR) — MR REE. WER. B/REE, ok, LBk H
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M (B3R

AR (MR AEY)) —HBE5HEE

oo RLBRARR) —MB. KRR, KR, H4%HSF

d B GRERCB™ Y, A T MRS +)
— YR (R MR, BEE. BRIER)
— WY GhE. L. TYRE )

21 RERWGEEAR
M H A R R % 2k

A/kw” 85~90 BB RIS

él'i% o 7-10 WEH. RES. 4E50. #EA
wE -2
;ﬁz 1 DNA. RNA
E{;L’{a‘ /HL#Z 0.5 e

b Ik 1 1~1.5 Na®. K*, Ca2*, MZ". Cl". SO~ PO}

FIT FEHESEEGN

— % W

ﬁ&%@%ﬂ@%%ﬂ%%%ﬁ%%i%%WEE%&%QOﬁ&ﬂm(mmmm
cell) WILSHIANE 2-1. B 22 Bi7R, SMERERIEATRE, FESME — 2 IR E i 20 s R 5
HAUSEMIBE R (murein), KEBAIMBTRA , BB MM 00 MR X & 78 BRS¢
MEBIMNZHIRRR, AMARREFHRBRY, WHE. %, EB. ARASE DNA
MR, BAHEZB0E, FRABE (nudeoid), Ht N —% DNA. SHEFRE K
B, RREEE, SRR RS, BYERBEREGE (ribosome). A (mesosome)
ﬁﬁﬁﬁﬁ\ﬁ%%(&m&ﬁ)ﬁWiW(mmmm\E@W%;W?%ﬁﬁ@(@s
vacuole) . ZBERBOK. (polyphophate granule) . ¥ (glycogen granule). J8 % (lipid
droplet) . BLEIKL (protein) %, SR I JFR Ay 2 S R B/NFIB A BB S Rk,
EAIMEE, TEE AR R, RIS, MU AR REE, BFAEER 4
Ko

A B YK

GIRBAAR G, - SRR S A, RIS oo SR, AN
FROT G RVF 2 A R & BRGS0, BB S A, (ESh
RSHYERME AR, HEXELE2-3, B24,

SHYV AR IE A BB B, TR 6 M P S R3S e, IR S SR IE R
Bi. WM. BRERAVEES A . A4S MUE 1 AR A9 T 25 558 ) 20 R WM SR A 3
e B, MYMRINEA MR, AR ANEIERYHRTREREEE, B4
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DNA

Bk bk

TR 1
> \\ 5 -
: '/ Bt

A RSE

K22 BEEAMRERE (5] H Ebert % Biology, 1973)
TR LM LRI 20 B i e — 2, DAGESRRIR E AR S . Z0BEE, 40 N 4u MR R gn s
PR, BMBEAE, SHEES MR, Kb SR Rammgi, SrENEeEgES
. REORGREGH:; ARNAME/REEEARTFNABERS, 448, AEAEH
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