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li ni u

Cha bao gi Sinh hc li pht trin mnh mnhnhng nm cui thk
XXv u thk XXI. Kin thc sinh hc ang bng n tt c cc cp 
t phn t cho n h sinh thi. Lm thno  hc sinh c th nm
bt c nhng kin thc c bn nhng hin i ca Sinh hc phc
v thit thc cho cuc sng trong khong thi gian rt hn ch ca
chng trnh Sinh hc cp THPT ?

 gp phn gii quyt vn  ny, sch gio khoa Sinh hc 10
c bin son theo hng i mi ni dung cng nh phng php
dy hc thhin qua cc mt sau :

Vmt s phm : Cc bi hc c vit cho thi gian mt tit hc v
thng c bt u bng vic nu ra cc khi nim mi, sau , hc sinh
vn dng tr li cc cu hi. C th, bi hc c bt u bng mt vi
cu hi hay tnh hung nhm gip hc sinh thhin s hiu bit v vn 
sc trnh by trong bi. Sau , vi kin thc mi, hc sinh c th t
mnh hon thin cch l gii hoc a ra cu tr li cho vn nu. Vic
nu cc vn  cho hc sinh tho lun trc khi gii thiu kin thc mi
khng phi ch nhm tm kim cu tr li ng ca hc sinh m ci chnh
l pht hin cc  tng, kh nng lp lun lgic, nhng l hng vkin
thc v knng hc sinh gio vin c bin php sa cha kp thi. Cc
k hiu tam gic ( ) l cc cu hi hoc cc vn c nu trong bi gip
hc sinh dng li khi c hoc trao i vi nhau nhm vn dng kin thc
hoc hiu chnh xc cc khi nim. Nu khng t tr li c, hc sinh c
thnh s tr gip ca gio vin. Thng qua cc hot ng ny, hc sinh
sc rn luyn cc knng din t, kh nng lm vic tp th, kh nng
suy lun v khi qut ho.... Cui mi bi hc c khung tm tt ni dung
bi hc hc sinh hc c cch thc chn lc kin thc trng tm v tm
lc ni dung bi hc.

gip hc sinh lnh hi kin thc mt cch c h thng v ghi nh
tt hn, ni dung sch c trnh by theo hng tch hp gia cc
phn vi nhau cng nh vi kin thc cc mn hc khc  nhng ch
thch hp. Nhng cu hi nu ra trong bi i hi hc sinh phi lin
h gia kin thc mi vi kin thc  hc.
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Ngoi ra, trong sch cn c mc Em c bit hc sinh bit thm cc thng
tin l th v hp dn, bit thm cc thnh tu mi nht ca Sinh hc.

V ni dung : Chng trnh Sinh hc 10 gm c 3 phn : Phn mt Gii thiu
chung v thgii sng, Phn hai Sinh hc tbo v Phn ba Sinh hc vi sinh vt.

Phn mt gii thiu khi qut cc cp t chc sng trong sinh gii t thp n
cao v nhng c im chung ca cc cp t chc sng. Qua , hc sinh c th
hnh dung c ton b chng trnh s hc v hnh thnh phng php hc
hp l i vi mn Sinh hc.

Phn hai c bt u bng vic gii thiu v thnh phn ho hc v cu trc
ca tbo (chng I v II), tip n l s chuyn ho vt cht v nng lng xy
ra bn trong tbo (chng III) v cui cng l s phn chia tbo (chng IV).

Phn ba gii thiu cc qu trnh sinh hc c bn c trng  cp c th, nhng
dnh ring cho nhng sinh vt c kch thc nh b m ch yu l vi khun, vi nm
cng nhng ng dng ca chng (chng I, II). Ngoi ra, phn ba cn gii thiu
v virut, tuy chng cha c xem l mt c th sinh vt hon chnh (v cha c
cu to tbo), nhng c vai tr c bit trong thgii sng ni chung v i vi
con ngi ni ring (chng III).

V hnh thc : Sch Sinh hc 10 ch trng tng knh hnh minh ho v l
ngun cung cp kin thc nhm gip cc em lnh hi kin thc tt hn.

V nh gi : Cc cu hi nu trong bi cng nh  mc Cu hi v bi tp
khng ch dng li  vic nh gi kh nng nh v hiu bi ca hc sinh m cn
nh gi kh nng vn dng, lin h v tng hp kin thc ca hc sinh.

Cc tc gi dnh nhiu cng sc bin son, song c thsch Sinh hc 10 vn
cn c mt skhim khuyt. Chng ti mong nhn c  kin ng gp ca bn
c  cun sch c hon thin hn trong nhng ln ti bn sau.

Cc tc gi
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I Cc cp t chc ca th gii sng

Sinh vt khc vi vt v sinh  nhng im no ?

 nghin cu s sng cc nh sinh hc thng tp trung vo nghin cu

cc c im ca c th sng v ch  cp c th mi biu hin y  cc

c tnh ca s sng. Tuy nhin,  hiu c s sng  cp c th cc nh

sinh hc cn phi nghin cu tt c cc cp t chc di v trn cp c th,

t cp nh nht n cp ln nht nh phn t  bo quan  t bo  m

 c quan  h c quan  c th  qun th  qun x  h sinh thi

sinh quyn (hnh 1 ) . Hc thuyt t bo cho thy, mi c th sng u c

cu to t mt hay nhiu t bo v cc t bo ch c sinh ra bng cch phn

chia t bo. Nh vy, i vi cc c th sinh vt n bo th nghin cu s

sng  cp t bo cng c ngha l nghin cu s sng  cp c th. i vi

cc c th a bo, nu mun bit chng thc hin v duy tr cc chc nng

sng ra sao, chng ta khng nhng phi tm hiu  cp t chc t bo v di

t bo nh i vi cc sinh vt n bo m cn phi tm hiu cc cp t chc

trung gian nh m, c quan, h c quan. Nh vy, c th ni th gii sinh vt

c t chc theo th bc rt cht ch, trong  t bo l n v c bn cu to

nn mi c th sinh vt. Cc cp t chc c bn ca th gii sng bao gm : t

bo, c th, qun th, qun x v h sinh thi.

Quan st hnh 1 v gii thch cc khi nim : m, c quan, h c quan, c th,
qun th, qun x v h sinh thi.

6

Cc cp t chc ca th gii sng
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Hnh 1. Cc cp t chc ca thgii sng



II c im chung ca cc cp t chc sng

1 .  T chc theo nguyn tc th bc

Th gii sng c t  chc theo nguyn tc th bc,  t  chc sng cp di

lm nn tng  xy dng nn t  chc sng cp trn.  T chc sng cp cao hn

khng ch c cc  c im ca t  chc sng cp thp hn m cn c nhng 

c tnh ni tri m t chc sng cp thp hn khng c c.  Nhng c tnh

ni tri  mi cp t  chc c hnh thnh do s tng tc  gia cc b phn

cu thnh.  V d :  tng t bo thn kinh ch c kh nng dn truyn xung thn

kinh,  nhng tp hp ca khong 1 01 2 t bo thn kinh to nn b no ca con

ngi vi khong 1 01 5 ng lin h gia chng,   cho con ngi c c tr

thng minh v trng thi tnh cm m  mc  tng t bo khng th c c.

Nhng c im ni tri c trng cho th gii sng nh :  chuyn ho vt cht

v nng lng,  sinh sn,  sinh trng v pht trin,  cm ng,  kh nng t iu

chnh,  kh nng tin ho thch nghi vi mi trng sng khng c g  l siu t

nhin.  Cu trc vt cht c gi l c th sng c hnh thnh v tin ho

do s tng tc  ca vt cht theo cc quy lut l,  ho hc v c chn lc t

nhin sng lc qua hng triu triu nm tin ho.

2.  H thng m v t iu  chnh

Sinh vt  mi cp t  chc u khng ngng trao i vt cht v nng lng

vi mi trng.  Do ,  sinh vt khng ch chu s tc  ng ca mi trng m

cn gp phn lm bin i mi trng.  

Mi cp t  chc sng t thp n cao ca th gii sng u c cc  c ch

t iu chnh m bo duy tr  v iu ho s cn bng ng trong h thng,

gip t  chc sng c th tn ti  v pht trin.  V d :  nng  cc cht trong

c th ngi lun lun c duy tr   mt mc  nht nh,  khi xy ra mt

cn bng s c cc  c ch iu ho  a v trng thi bnh thng.  Nu c

th khng cn kh nng t iu ho th c th s pht sinh bnh v c th dn

n t vong.  

3.  Th gii  sng lin tc tin ho

Th gii sinh vt lin tc sinh si ny n v khng ngng tin ho.  S sng

c tip din lin tc nh s truyn thng tin trn ADN t t bo ny sang t

bo khc,  t th h ny sang th h khc.  Nh c k tha thng tin di  truyn
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t nhng sinh vt t  tin ban u nn cc sinh vt trn Tri t u c nhng

c im chung.  Tuy nhin,  sinh vt lun c nhng c ch pht sinh cc bin

d di  truyn v s thay i khng ngng ca iu kin ngoi  cnh lun

chn lc,  gi li  cc  dng sng thch nghi vi mi trng khc nhau.  V th,

mc d c chung mt ngun gc nhng cc sinh vt lun lun tin ho to nn

mt th gii sng v cng a dng v phong ph.  

Th gii sng c t chc theo cc cp bc vi cc c tnh ni
tri,  trong  t bo,  c th,  qun th,  qun x v h sinh thi l
nhng cp t chc c bn.  

Cc cp t chc ca th gii sng u l nhng h m v c kh
nng t iu chnh.

S sng khng ngng tin ho to nn mt th gii sng v cng
a dng nhng li thng nht.

Cu hi  v bi  tp

1 . Th gii  sng c t chc nh th no ? Nu  cc cp t chc sng
c bn.

2.  c tnh  ni  tri  ca cc cp t chc sng l g ? Nu mt s v d.

3. Nu mt s v d  v kh nng t iu  chnh ca c th ngi.

4. Hy chn cu  tr li  ng nu  di  y.

Cc loi  sinh  vt mc d  rt khc nhau  nhng chng vn  c nhng
c im chung l v :

a)  Chng sng trong nhng mi  trng ging nhau.

b)  Chng u c cu to t t bo.

c)  Chng u  c chung mt t tin.

d)  Tt c cc iu  nu  trn  u  ng.

9



I   Gii v h thng phn loi 5 gii

1 .  Khi  nim gii

Gii (Regnum) trong Sinh hc l n v phn loi ln nht bao gm cc ngnh
sinh vt c chung nhng c im nht nh.

Th gii sinh vt c phn loi thnh cc n v theo trnh t nh dn l :  
gii  ngnh  lp  b  h  chi (ging)  loi.

2.  H thng phn loi   5 gii  

Oaityk (Whittaker) v Magulis (Margulis) chia th gii  sinh vt thnh 5 gii.   l :
gii Khi sinh, gii Nguyn sinh, gii Nm, gii Thc vt v gii ng vt  (hnh    2).

Hnh 2.  S  h thng 5 gii sinh vt

II   c im chnh ca mi gii

1 .  Gii  Khi  sinh (Monera)

Gii Khi sinh gm nhng loi vi khun l nhng sinh vt nhn s rt b nh,
phn ln c kch thc khong 15 m. Chng xut hin khong 3,5 t nm trc y.  

1 0

Cc gii sinh vt

Gii Thc vt
(Plantae)

Gii Nm
(Fungi)

Gii ng vt
(Animalia)

     Gii Nguyn sinh
(Protista)

Gii Khi sinh
(Monera)

T bo nhn thc

T bo nhn s 

Bi

2



Vi khun sng khp ni :  trong t,  nc, khng kh,  trn c th sinh vt khc.
Vi khun c phng thc sinh sng rt a dng, mt s sng hoi sinh,  mt s c
kh nng t tng hp cht hu c nh nng lng nh sng mt tri hoc t qu
trnh phn gii cc cht hu c v mt s sng k sinh.

2.  Gii  Nguyn sinh (Protista)

Gii nguyn sinh gm c :

To : To l nhng sinh vt nhn thc,  n bo hay a bo,  c sc t quang
hp.  To c kh nng t tng hp cht hu c nh nng lng nh sng v l sinh
vt quang t dng,  sng trong nc.

Nm nhy : Nm nhy l nhng sinh vt nhn thc, c th tn ti  hai pha :
pha n bo ging trng amip v pha hp bo l khi cht nguyn sinh nhy cha
nhiu nhn.  Chng l sinh vt d dng, sng hoi sinh.

ng vt nguyn sinh : ng vt nguyn sinh rt a dng, c th gm mt
t bo c nhn thc.  Chng l sinh vt d dng hoc t dng.

3.  Gii  Nm (Fungi)
c im chung ca gii Nm :  Gii Nm gm nhng sinh vt nhn thc,  c

th n bo hoc a bo,  cu trc dng si,  phn ln c thnh t bo cha kitin,
khng c lc lp.  Nm c hnh thc sinh sn hu tnh v v tnh nh bo t.  
Nm l sinh vt d dng : hoi sinh,  k sinh hoc cng sinh.

Cc dng nm gm c :  nm men, nm si,  nm m, chng c nhiu c im
khc nhau.  Ngi ta cng xp a y (c hnh thnh do s cng sinh gia nm v
to hoc vi khun lam) vo gii Nm.

4.  Gii  Thc vt (Plantae)

Gii Thc vt gm nhng sinh vt a bo,  nhn thc,  c kh nng quang hp
v l sinh vt t dng, thnh t bo c cu to bng xenlulz.  Phn ln sng
c nh, c kh nng cm ng chm.

Gii Thc vt c phn thnh cc ngnh chnh :  Ru, Quyt,  Ht trn,  Ht kn.
Chng u c chung mt ngun gc l To lc a bo nguyn thu.

Khi chuyn ln i sng trn cn,  t tin ca gii Thc vt  tin ho theo hai
dng khc nhau.  Mt dng hnh thnh Ru (th giao t chim u th),  dng cn li
hnh thnh Quyt,  Ht trn,  Ht kn (th bo t chim u th).

Gii Thc vt cung cp thc n cho gii ng vt,  iu ho kh hu,  hn ch
xi mn, st l,  l lt,  hn hn, gi ngun nc ngm v c vai tr quan trng trong
h sinh thi.

Gii Thc vt cung cp lng thc,  thc phm, g,  dc liu cho con ngi.

1 1



5.  Gii  ng vt (Animalia)

Gii ng vt gm nhng sinh vt a bo,  nhn thc,  d dng, c kh nng di
chuyn (nh c c quan vn ng),  c kh nng phn ng nhanh.

Gii ng vt c chia thnh cc ngnh chnh sau :  Thn l,  Rut khoang,
Giun dp,  Giun trn,  Giun t,  Thn mm,  Chn khp,  Da gai v ng vt 
c dy sng.  

Gii ng vt rt a dng v phong ph, c th c cu trc phc tp vi cc c
quan v h c quan chuyn ho cao.

ng vt c vai tr quan trng i vi t nhin (gp phn lm cn bng h sinh
thi) v con ngi (cung cp nguyn liu,  thc n . . .).

Th gii sinh vt c phn loi thnh cc n v theo trnh t
nh dn l :  gii,  ngnh,  lp,  b,  h,  chi (ging),  loi.  Gii sinh vt
l n v phn loi ln nht bao gm cc ngnh sinh vt c chung
nhng c im nht nh.

H thng phn loi 5 gii sinh vt chia sinh vt thnh cc gii :
gii Khi sinh,  gii Nguyn sinh,  gii Nm, gii Thc vt v gii
ng vt.

Gii Khi sinh gm nhng sinh vt nhn s,  n bo,  c kch
thc rt nh,  sinh sn nhanh v c phng thc sng rt a dng.

Gii Nguyn sinh ch yu gm nhng sinh vt nhn thc, n bo,
sng t dng hoc d dng.

Gii Nm gm nhng sinh vt nhn thc,  n bo hoc a bo
dng si,  phn ln c thnh t bo cha kitin,  khng c lc lp,  sng
d dng.

Gii Thc vt gm nhng sinh vt nhn thc,  sng t dng,
thnh t bo c cu to bng xenlulz,  c kh nng cm ng chm.

Gii ng vt gm nhng sinh vt nhn thc,  d dng,   phn
ng nhanh v c kh nng di chuyn.

Cu hi  v bi  tp

1 . Hy nh du + vo   ch cu  tr li  ng :  Nhng gii sinh vt
no gm cc sinh vt nhn thc ?

a)  G ii  Khi  s i nh ,  g i i  N guyn  s i nh ,  g i i  Thc vt,  g i i

ng  vt.

1 2
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b)  Gii  Nguyn sinh,  gii  Nm,  gii  Thc vt,  gii  ng vt.

c)  Gii  Khi  sinh,  gii  Nm,  gii  Thc vt,  gii  ng vt.

d)  Gii  Khi  sinh,  gii  Nm,  gii  Nguyn sinh,  gii  ng vt.

2. Hy trnh  by c im chnh ca gii  Khi  sinh,  gii  Nguyn sinh
v gii  Nm.

3. Hy nh du  + vo   ch cu  tr li  ng nht : S khc bit
c bn gia gii Thc vt v gii ng vt ?

a)  Gii  Thc vt gm nhng sinh  vt t dng,  gii  ng vt gm
nhng sinh  vt d  dng.

b)  Gii  Thc vt gm nhng sinh  vt sng c nh,  cm ng
chm ;  g ii  ng vt gm nhng sinh  vt phn  ng nhanh v c
kh nng di  chuyn.

c)  Gii  Thc vt gm 4 ngnh chnh,  nhng gii  ng vt gm 
7 ngnh chnh.

d)  C a v b.

Em c bit ?

h thng 3 lnh  gii

Gn y,  da vo s phn tch trnh t nucltit ca rARN v mt s c

im khc v sinh hc phn t  nhiu loi sinh vt (t vi khun n ng

vt),  mt s nh khoa hc  a ra h thng phn loi sinh gii gm 3

lnh gii (Domain).  Ngi ta tch gii Khi sinh thnh 2 lnh gii : lnh gii

Vi sinh vt c (Archaea)  v lnh gii Vi khun (Bacteria).  Lnh gii th 3

(Eukarya)  gm nhng sinh vt nhn thc chia lm 4 gii : gii Nguyn sinh,

gii Nm,  gii Thc vt v gii ng vt.

Nm 1980,  cc nh khoa hc pht hin Archaea,  chng l nhng vi sinh

vt n bo nhn s nhng khc vi vi khun  nhiu c im nh cu

to thnh t bo,  lipit ca mng sinh cht v mt s c im trao i cht.  
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I  Cc nguyn t ho hc 

Th gii  sng  v khng  sng  u c  cu to  t cc  nguyn t ho hc.
Tuy nhin,  thnh phn cc  nguyn t ho hc  trong  c th  sng  v vt khng
sng  l rt khc  nhau.  Trong  s 92  nguyn t ho hc  c  trong t nhin th
ch  c  vi  chc  nguyn t l cn thit cho s sng.  Trong s   cc  nguyn
t C,  H,  O,  N li  chim khong  96%  khi  lng  c th  sng.  Cc  nguyn t
khc  mc  d  c  th  ch  chim mt t  l  nh  nhng  khng  c  ngha l chng
khng  c  vai  tr  quan trng i  vi  s sng.

S khc bit v thnh phn ho hc  cu to nn c th sng v vt khng
sng cho thy s sng c hnh thnh do s tng tc  c bit gia cc
nguyn t nht nh.  S tng tc  ny tun theo cc  quy lut l ho hc  dn
n cc  c  tnh s inh hc  ni  tri  m ch  th gii  sng mi  c.

Tu theo t  l cc nguyn t c trong c th sng m cc nh khoa hc chia
cc nguyn t thnh hai loi :  i lng v vi  lng.  Cc nguyn t 
i lng chnh nh C,  H,  O,  N chim khi lng ln trong t bo v  chng
tham gia cu to nn cc i phn t hu c nh prtin,  cacbohirat,  lipit v
cc axit nuclic l nhng cht ho hc chnh cu to nn t bo (bng 3 ) .  Cc
nguyn t vi lng l nhng nguyn t ch chim t  l  nh hn 0,01%  khi
lng c th sng.

1 5
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Bng 3.  T l % v khi lng ca cc nguyn t ho hc cu to nn c th ngi 

Nguyn t vi lng mc d ch chim mt t l cc nh nhng li c vai tr quan
trng i vi s sng.  Nhng nguyn t nh :  F, Cu, Fe, Mn, Mo, Se, Zn, Co, B, Cr, 
I   chim t l rt nh nhng sinh vt khng th sng nu thiu chng.  V d,   mc
d ch cn mt lng cc nh nhng nu thiu it chng ta c th b bnh bu c.
Trong cht kh ca cy,  Mo ch chim t l 1  nguyn t trn 16 triu nguyn t H,
nhng nu thiu Mo cy trng s kh pht trin,  thm ch b cht.  Mt s nguyn
t vi lng l thnh phn khng th thiu c ca cc enzim.

II  Nc v vai tr ca nc trong t bo

1 .  Cu trc v c tnh ho l ca nc

Phn t nc c cu to t mt nguyn t xi kt hp vi 2 nguyn t hir
bng cc lin kt cng ho tr.  Do i lectron trong mi lin kt b ko lch v pha
xi nn phn t nc c hai u tch in tri du nhau lm cho phn t nc c
tnh phn cc.  Do phn cc nn phn t nc ny ht phn t nc kia (qua lin kt
hir) v ht cc phn t phn cc khc to cho nc c vai tr c bit quan trng
i vi s sng (hnh 3.1 ).

Hnh 3.1.  Cu trc ca phn t nc

lectron  ca H  trong l in  kt cng ho tr  vi  O b  ko lch v pha nguyn t xi,
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Nguyn t O C H N Ca P K S Na Cl Mg

T l % 65 18,5 9,5 3,3 1 ,5 1 ,0 0,4 0,3 0,2 0,2 0,1



lm cho O mang in  m cn nguyn t hir do vy mang in  dng.  

Hnh 3.2.  Mt  ca cc phn t nc  trng thi rn v lng

Quan st hnh 3.2 v cho bit hu qu g c th xy ra khi ta a cc t bo sng
vo ngn   trong t lnh ?

2.  Vai  tr ca nc i  vi  t bo

Cc phn t nc trong t bo tn ti  dng t do hoc  dng lin kt.  V
vy,  nc va l thnh phn cu to va l dung mi ho tan nhiu cht cn
thit cho cc hot ng sng ca t bo,  ng thi nc cn l mi trng ca
cc phn ng sinh ho.  Nc chim t  l rt ln trong t bo.  Nu khng c
nc,  t bo s khng th tin hnh chuyn ho vt cht  duy tr s sng.

Trong khong vi chc nguyn t ho hc cu to nn c th
sng th C,  H,  O v N chim khong 96% khi lng c th.
Cacbon l nguyn t quan trng trong vic to nn s a dng ca
vt cht hu c.

Cc nguyn t cu to nn t bo c chia thnh hai loi :  i
lng v vi lng.  Phn ln cc nguyn t i lng tham gia cu
to nn cc i phn t hu c cn cc nguyn t vi lng thng
tham gia vo cu to nn cc enzim,  vitamin

Nc chim thnh phn ch yu trong mi t bo v c th sng.
Do c tnh phn cc nn nc c nhng tnh cht ho l c bit lm
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cho n c vai tr rt quan trng i vi s sng.

Cu hi  v bi  tp
1 . Cc nguyn  t vi  lng  c  vai  tr  nh th no i  vi  s sng  ?

Cho mt vi  v d  v  nguyn  t vi  lng   ngi .

2. Ti  sao khi  tm kim s sng  cc hnh  tinh  khc trong  v  tr,  cc

nh khoa hc trc ht li  tm xem   c nc hay khng ?

3. Trnh  by cu  trc ho  hc ca  nc v  vai  tr  ca nc trong

t bo.

Em c bit ?

Cy trinh n xu  h nh th no ?

Khi cc em chm nh vo l cy trinh n,  lp tc l ca chng cp li

ging nh mt c gi e  l trc chng trai.  V th,  ngi ta cn gi chng

vi ci tn l cy xu h.  Lm th no l ca chng cp li mt cch

nhanh chng nh vy ? 

 l  nh c nc.  Cc t bo  cung l  khi trng nc s c 

cng cng gip nng  l,  cn khi ta chm vo cy lp tc cc t bo

ny b mt nc lm cho n xp li dn n cung l b gp xung.  Khi

kch thch qua i,  cc t bo cung l  li ht no nc lm cho l tr li

v tr bnh thng.  Tht l  k l  phi khng cc em ? Phn ng mt nc

nhanh chng  t bo ca cy ny lm cho chng ta tng rng cy c

phn x thn kinh nh  ngi v ng vt v chng bit xu h.
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Hu ht cc  i phn t cu to nn t bo u c cu to theo nguyn

tc a phn,  ngha l c kt hp t mt s loi n phn nht nh.  Sau y,

chng ta s xem xt cc chc nng ca 4  loi phn t hu c chnh l 

cacbohirat,  lipit,  prtin v cc  axit nuclic.

I  Cacbohirat (ng)

Hy k tn  cc loi ng m  em bit v  nu chc nng ca  chng i vi

t bo.

1 .  Cu trc ho hc

Cacbohirat l hp cht hu c ch cha 3  loi nguyn t l cacbon,  hir,

xi v c cu to theo nguyn tc a phn.  Mt trong s cc  n phn ch

yu cu to nn cc loi cacbohirat l ng n 6  cacbon.   l glucz,

fructz v galactz.  

Tu theo s lng n phn trong phn t m ngi ta chia cacbohirat

thnh cc loi ng n,  ng i v ng a.  ng i gm 2 phn t

ng n lin kt li  vi nhau.  V d,  phn t glucz lin kt vi phn t

fructz to thnh ng saccarz (ng ma),  phn t galactz lin kt vi

phn t glucz to nn ng i lactz (ng sa).  ng a gm rt

nhiu phn t ng n lin kt vi nhau.  Tu theo cch thc lin kt ca cc

n phn m ta c cc loi ng a nh glicgen,  tinh bt,  xenlulz hay

kitin vi cc  c tnh l ho hc rt khc nhau.

Xenlulz cng gm cc n phn l glucz nh glicgen nhng cc n
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phn ny lin kt vi nhau theo mt cch khc.  Cc n phn glucz lin kt vi
nhau bng cc lin kt gliczit c bit to nn phn t xenlulz.  Cc phn t 

xenlulz li lin kt vi nhau bng cc lin kt hir to nn cc vi si xenlulz.
Cc vi si xenlulz lin kt vi nhau hnh thnh nn thnh t bo thc vt
(hnh 4.1 ).

Hnh 4.1.  Cch sp xp cc phn t glucz trong thnh t bo thc vt

2.  Chc nng 

Cacbohirat c cc  chc nng chnh sau :

L ngun nng lng d tr ca t bo v c th.  V d,  ng lactz l
ng sa,  glicgen l ngun d tr nng lng ngn hn.  Tinh bt l ngun
nng lng d tr trong cy.
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Cu to nn t bo v cc b phn ca c th.  Xenlulz l loi ng 
cu to  nn thnh t bo  thc  vt,  kitin  cu  to  nn thnh t bo  nm v b
xng ngoi ca nhiu loi cn trng hay mt s loi ng vt khc.  
Cacbohirat lin kt vi prtin to nn cc phn t glicprtin l nhng 
b phn cu to nn cc thnh phn khc nhau ca t bo.

II  Lipit

Trong c th sng c rt nhiu loi lipit khc nhau.  Mc d c thnh phn
ho hc rt khc nhau nhng cc loi lipit u c chung c tnh l k nc.
Khc vi cc  hp cht hu c khc,  phn t lipit khng c cu to theo
nguyn tc  a phn m c thnh phn ho hc rt a dng.  Sau y chng ta
s xem xt mt s loi lipit chnh.

1 .  M

Mi phn t m u c hnh thnh do mt phn t glixrol (mt loi ru
3  cacbon)  lin kt vi 3  axit bo (hnh 4.2).  Mi axit bo thng c cu to
t 1 6 n 1 8  nguyn t cacbon.  M  ng vt thng cha cc axit bo no
nn nu chng ta n thc n c qu nhiu lipit cha axit bo no s c  nguy c
dn n x va ng mch.  M  thc vt v  mt s loi c thng tn ti 
dng lng (c gi l du)  do cha nhiu axit bo khng no.  Chc nng chnh

ca m l d tr nng lng cho t bo v c th.  Mt gam m c th cho mt
lng nng lng nhiu hn gp i so vi mt gam tinh bt.
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Hnh 4.2.  Cu trc ca phn t m

2.  Phtpholipit

Phn t phtpholipit c cu to t mt phn t glixrol lin kt vi 2 phn t
axit bo v mt nhm phtphat.  Phtpholipit c chc nng chnh l cu to nn cc
loi mng ca t bo.

3.  Strit

Mt s lipit c bn cht ho hc l strit cng c vai tr rt quan trng trong
t bo v trong c th sinh vt.  V d,  colestern c vai tr cu to nn mng sinh
cht ca cc t bo ngi v ng vt.  Mt s hoocmn gii tnh nh testostrn v
strgen cng l mt dng lipit.  

4.  Sc t v vitamin

Mt s loi sc t nh cartenit v mt s loi vitamin nh vitamin A, D,  E v
K cng l mt dng lipit.  

Cacbohirat l hp cht hu c cu to ch yu t 3  nguyn t
l C,  H,  O.  Cacbohirat bao gm cc loi :  ng n,  ng i
v ng a.  Chc nng chnh ca cacbohirat l ngun d tr
nng lng cng nh lm vt liu cu trc cho t bo.  

Lipit gm nhiu loi vi cu trc v chc nng khc nhau.  M
l ngun nguyn liu d tr nng lng cho t bo v c th.
Phtpholipit c chc nng cu to nn mng t bo.  Strit 
cu to nn mng sinh cht cng nh mt s loi hoocmn,  mt s
loi vitamin v sc t cng l lipit.  

Cu hi  v bi  tp

1 .  Thut ng no di  y bao gm tt c cc thut ng cn li  :

a)  ng n b)  ng i c)  Tinh  bt 

d)  Cacbohirat e)  ng a

2.  Nu cu trc v chc nng ca cc loi  cacbohirat.
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3. Nu v cho bit chc nng ca cc loi  l ipit.

Prtin l i phn t hu c c tm quan trng c bit i vi s sng,

th hin ngay qua tn gi ca n (ting Hi Lp l proteios  c ngha l v tr

s mt).  Prtin chim ti trn 50% khi lng kh ca hu ht cc  loi t

bo.  C th ngi c ti hng chc nghn loi phn t prtin.

I  Cu trc ca prtin

Prtin l loi phn t c cu trc a dng nht trong s cc  hp cht hu

c.  Prtin c cu to theo nguyn tc a phn,  trong ,  cc n phn l

cc axit amin.  S a dng cao ca cc loi prtin l do chng c cu to t

20 loi axit amin khc nhau.  Cc prtin khc nhau v s lng thnh phn v

trt t sp xp ca cc axit amin.  Do vy,  chng c cu trc v chc nng 

khc nhau.

1 .  Cu  trc bc mt

Cc axit amin lin kt vi nhau bng lin kt peptit to nn mt chui cc

axit amin c gi l chui plipeptit.  Cu trc bc 1  ca mt phn t prtin

chnh l trnh t sp xp c th ca cc loi axit amin trong chui plipeptit

(hnh 5 .1 a).  Phn t prtin n gin c th ch c cu to t vi chc axit

amin nhng phn t prtin phc tp c s lng axit amin rt ln.  V d,

prtin lm nhim v vn chuyn colestrn trong mu ngi,  aplipprtin,

c ti 4636 axit amin.  

2.  Cu  trc bc hai

Chui plipeptit sau khi c tng hp ra khng tn ti  dng mch thng
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m chng co xon li  hoc gp np (hnh 5 .1 b)  to nn cu trc bc 2.  

3.  Cu trc bc ba v bc bn

Chui plipeptit  dng xon hoc gp np li  tip tc co xon to nn cu

trc khng gian 3  chiu c trng c gi l cu trc bc 3  (hnh 5 .1 c).  Khi

mt prtin c cu to t mt vi chui plipeptit th cc  chui plipetit li

lin kt vi nhau theo mt cch no  to nn cu trc bc 4  (hnh 5 . 1d).  Ch

cn cu trc khng gian 3  chiu ca prtin b hng l prtin  mt chc

nng sinh hc.  

Cc yu t ca mi trng nh nhit  cao,   pH   c th ph hu cc

cu trc khng gian 3  chiu ca prtin lm cho chng mt chc nng.  Hin

tng prtin b  bin i cu trc khng gian c gi l hin tng bin tnh

ca prtin.  
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Hnh 5.1.  Cc bc cu trc ca prtin 

II  Chc nng ca prtin

Prtin c  mt s chc  nng  chnh sau  :

Cu to nn t bo v c th.  V d :  clagen tham gia cu to nn cc
m lin kt.

D tr cc axit amin.  V d :  prtin sa (cazin),  prtin d tr trong cc
ht cy. . .

Vn chuyn cc cht.  V d :  hmglbin.

Bo v c th.  V d :  cc khng th.

Thu nhn thng tin.  V d :  cc  th th trong t bo.

Xc tc  cho cc phn ng ho sinh.  V d :  cc enzim.

Ti sao chng ta li cn n prtin t cc ngun thc phm khc nhau ?

Prtin l i phn t hu c c cu to gm cc n phn l cc
axit amin.  

Prtin c th c ti a 4 bc cu trc khc nhau.  

Cu trc ca prtin quy nh chc nng ca n.  Khi cu trc
khng gian b ph v th prtin s b mt chc nng.

Trong s cc i phn t hu c th prtin c cu trc v chc
nng a dng nht.  Prtin c cc chc nng nh :  cu trc,  xc tc,
bo v,  vn chuyn,  th th,  d tr cc axit amin

Cu hi  v bi  tp

1 .  Nu cu trc bc 1  ca prtin  b  thay i,  v d  axit amin  ny bng
axit amin  khc th chc nng ca prtin  c b  thay i  khng ? 
Gii  thch.

2. Nu mt vi  loi  prtin  trong t bo ngi  v cho bit cc chc

nng ca chng.

3.  T nhn,  t tm,  sng tru,  tc,  tht g v tht ln  u  c cu to
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t prtin  nhng chng khc nhau  v rt nhiu  c tnh.  Da vo

kin thc trong bi,  em hy cho bit s khc nhau  l do u  ?

Em c bit ?

t ai c th tng tng ni cc si t
nhn mng manh li c th bn chc
hn c st thp (hnh 5.2).  Nu bn
cc si t nhn thnh mt si c
ng knh c ng nha mm dng
 ti cy th c th dng n  ko
cng mt lc 2 chic my bay Bing
737.  Tuy nhin,  ta khng th sn
xut ra t nhn ging nh kiu nui
tm ly t v khi nui nhn vi s
lng ln chng s n tht ln nhau.
Hin nay ngi ta c th sn xut t
nhn bng con ng cng ngh
sinh hc.  C th l phn lp gen quy
nh s tng hp prtin ca nhn
(prtin c tn l spirin II)  ri bng
k thut di truyn chuyn gen ny
vo h gen ca d to nn con d
bin i gen cho sa c cha prtin t nhn.  Sau ,  bng cng ngh
c bit,  ngi ta ly sa d cho vo my ko thnh cc si t nhn.  Vi
dt t si t nhn bn n ni chng ta c th may o chng n.

Axit nuclic c ngha l axit nhn.  Gi nh vy l v ngi ta tch chit c
ADN ch yu t nhn ca t bo.  C 2 loi axit nuclic,   l :  axit
xiribnuclic (ADN) v axit ribnuclic (ARN).  

I  Axit xiribnuclic

1 .  Cu trc ca ADN
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ADN cu to theo nguyn tc  a phn.  Mi n phn l mt nucltit.  Mi
nucltit li c cu to gm 3  thnh phn l ng pentz (ng 5  cacbon),
nhm phtphat v baz nit.  C 4 loi nucltit l A, T, G, X.  Cc loi nucltit ch
khc bit nhau v baz nit nn ngi ta gi tn ca cc nucltit theo tn ca cc
baz nit (A = Anin, T = Timin, G = Guanin, X = Xitzin).  Cc nucltit lin kt
vi nhau theo mt chiu xc nh to nn mt chui plinucltit.  Mi trnh t xc
nh ca cc nucltit trn phn t ADN m ho cho mt sn phm nht nh (prtin
hay ARN) c gi l mt gen.  Mt phn t ADN thng c kch thc rt ln v
cha rt nhiu gen.  

Mi phn t ADN gm 2 chui (mch) plinucltit lin kt vi nhau bng cc
lin kt hir gia cc baz nit ca cc nucltit.  S lin kt ny l rt c th, A
lin kt vi T bng 2 lin kt hir v G lin kt vi X bng 3  lin kt hir (kiu lin
kt nh vy c gi l lin kt b sung).  Mc d, cc lin kt hir l cc lin kt
yu nhng phn t ADN gm rt nhiu n phn nn s lng lin kt hir l cc
k ln lm cho ADN va kh bn vng va rt linh hot (2 mch d dng tch nhau
ra trong qu trnh nhn i v phin m).

Hai chui plinucltit ca phn t ADN khng ch lin kt vi nhau bng lin
kt hir m chng cn xon li quanh mt trc tng tng to nn mt xon kp
u n ging nh mt cu thang xon.  Trong , cc bc thang l cc baz nit cn
thnh v tay vn l cc phn t ng v cc nhm phtphat (hnh 6.1 ).  

 cc t bo nhn s,  phn t ADN thng c cu trc dng mch vng.   cc

t bo nhn thc,  phn t ADN c cu trc dng mch thng.
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Quan st hnh 6.1  v m t cu trc ca phn t ADN.

Hnh 6.1.  M hnh cu trc ca phn t ADN 

2.  Chc nng ca ADN

ADN c chc nng mang,  bo qun v truyn t thng tin di truyn.  Thng
tin di truyn c lu tr trong phn t ADN di dng s lng,  thnh phn v
trt t cc nucltit.  Trnh t cc nucltit trn ADN lm nhim v m ho cho
trnh t cc axit amin trong chui plipeptit (prtin).  Cc prtin li cu to nn
cc t bo v do vy quy nh cc c im ca c th sinh vt.  Nh vy,  cc thng
tin trn ADN c th quy nh tt c cc c im ca c th sinh vt.  Thng tin di
truyn trn phn t ADN c bo qun rt cht ch.  Nhng sai st trn phn t
ADN hu ht u c h thng cc enzim sa sai trong t bo sa cha.  Thng
tin trn ADN c truyn t t bo ny sang t bo khc nh s nhn i ADN
trong qu trnh phn bo.  Thng tin di truyn trn ADN (gen) cn c truyn t
ADN  ARN  prtin thng qua cc qu trnh phin m v dch m.

Hy cho bit cc c im cu trc ca ADN gip chng thc hin c chc nng
mang,  bo qun v truyn t thng tin di truyn.  

II  Axit ribnuclic

C bao nhiu loi phn t ARN v ngi ta phn loi chng theo tiu ch no ?

1 .  Cu trc ca ARN

Phn t ARN cng c cu
to theo nguyn tc a phn m
mi n phn l mt nucltit.
ARN c 4 loi nucltit l A
(anin),  U (uraxin),  G
(guanin),  X (xitzin).  Tuyt i
a s cc phn t ARN ch c
cu to t mt chui
plinucltit.  Mc d,  ch c
cu to t mt chui
plinucltit nhng nhiu on
ca mt phn t ARN c th bt
i b sung vi nhau to nn cc
on xon kp cc b (hnh
6.2).
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Cc  loi  ARN khc  nhau c  cu trc  khc  nhau.  ARN thng  tin (mARN)
c  cu to t mt chui  plinucltit di  dng  mch thng v c  cc  trnh
t nucltit c  bit   ribxm c  th  nhn bit ra chiu ca thng  tin di
truyn trn mARN v tin hnh dch m.  Phn t ARN vn chuyn (tARN)
c  cu  trc  vi  3  thu  gip lin kt vi  mARN v vi  ribxm   thc  hin
vic  dch m.  Phn t ARN ribxm (rARN)  cng  ch  c  mt mch nhng
nhiu  vng  cc  nucltit  l in kt b  sung  vi  nhau  to  nn cc  vng  xon
kp cc  b.

Cc lin kt hir c hnh thnh do s bt i b sung trong ni b ca mt
phn t ARN cng nh gia cc phn t ARN vi nhau v vi ADN gi mt vai tr
quan trng trong qu trnh phin m v dch m.  

2.  Chc nng ca ARN

Trong t bo thng c tt c 3  loi ARN l mARN, tARN v rARN.  Mi loi
ARN thc hin mt chc nng nht nh.

mARN lm nhim v truyn thng tin t ADN ti ribxm v c dng nh
mt khun  tng hp prtin.  

rARN cng vi prtin cu to nn ribxm, ni tng hp nn prtin.  

tARN c chc nng vn chuyn cc axit amin ti ribxm v lm nhim v nh
mt ngi phin dch,  dch thng tin di dng trnh t nucltit trn phn t ADN
thnh trnh t cc axit amin trong phn t prtin.  

Cc phn t ARN thc cht l nhng phin bn c c trn mt mch
khun ca gen trn phn t ADN nh qu trnh phin m.  Sau khi thc hin xong
chc nng ca mnh, cc phn t ARN thng b cc enzim ca t bo phn hu
thnh cc nucltit.

 mt s loi virut,  thng tin di truyn khng c lu tr trn ADN m
trn ARN.  

ADN l mt i phn t hu c c cu to theo nguyn tc a
phn,  cc n phn l 4 loi nucltit (A,  T,  G v X).  ADN c cu
to t  2  chui plinucltit lin kt vi nhau theo nguyn tc b
sung :  A lin kt vi T bng 2  lin kt hir v G lin kt vi X bng
3 lin kt hir.  

Chc nng ca ADN l mang,  bo qun v truyn t thng tin
di truyn.

ARN c cu to theo nguyn tc a phn v gm 4 loi
nucltit l A,  U,  G v X v thng ch c cu to t mt chui
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plinucltit.

ARN bao gm 3  loi l mARN, tARN v rARN, mi loi ARN
thc hin mt chc nng nht nh trong qu trnh truyn t v
dch thng tin di truyn t ADN sang prtin.

Cu hi  v bi  tp

1 . Nu s khc bit v cu trc gia ADN v ARN.

2.  Nu phn t ADN c cu trc qu bn vng cng nh trong qu trnh

truyn t thng tin  d i  truyn khng xy ra sai  st g th th gii  sinh

vt c th a dng nh ngy nay hay khng ?

3.  Trong t bo thng c cc enzim sa cha cc sai  st v trnh  t

nucltit.  Theo em,  c im no v cu trc ca ADN gip n c

th sa cha nhng sai  st nu  trn  ?

4. Ti  sao cng ch c 4 loi  nucltit nhng cc sinh  vt khc nhau li

c nhng c im v kch thc rt khc nhau ?

Em c bit ?

Cc lin kt ho hc yu nh lin kt hir,  lin kt k nc v tng tc
Van e Van khng nhng ch gp phn duy tr cu trc khng gian 3 chiu

ca cc i phn t m  cp  c th chng cng gp phn to nn nhiu

iu k diu.

iu g khin cho con thch sng c th bm v di chuyn trn trn nh m

khng b ri xung t,  xng ng l ngh s xic ti ba nht trong ngnh

ng vt ? B mt ny nm  cu to ca ngn chn thch sng.  Mi ngn

chn c ti 500 000 si lng nh,  ngn v rt mnh.  u mi si lng li ch

nh thnh hng ngn si cc nh n mc ch c th quan st c di knh

hin vi in t.  Nh c kch thc nh v vi s lng cc nhiu nn cc si

lng  chn thch sng p st c vo mt trn nh to ra cc tng tc

Van e Van gia chn vi mt trn   treo mt khi lng ln gp nhiu

ln khi lng c th con vt.  Tuy nhin,  cc lin kt  l cc lin kt yu

nn khi di chuyn,  chn ca thch sng ch cn hi nghing i cng  

cho cc si lng tch ri khi b mt trn nh.  

30



Hc thuyt t bo hin i cho thy : Mi sinh vt u c cu to t mt hoc
nhiu t bo v t bo ch c sinh ra t t bo c trc bng cch phn bo.

T bo l n v c bn cu to nn mi c th sinh vt. Th gii sng c cu
to t 2 loi t bo : t bo nhn s v t bo nhn thc. Tt c cc loi t bo u
gm 3 thnh phn chnh l mng sinh cht, t bo cht v vng nhn hoc nhn.

I  c im chung ca t bo nhn s

T bo nhn s c c im ni bt l cha c nhn hon chnh,  t bo cht

khng c h thng ni mng v khng c cc bo quan c mng bao bc,   ln

ca t bo ch dao ng trong khong 1   5  m v trung bnh ch nh bng 1 /10

t bo nhn thc (hnh 7.1 ).  

Kch thc nh em li u th g cho cc t bo nhn s ?

T bo nh th t l gia din tch b mt t bo (mng sinh cht)  trn th tch
ca t bo s ln.  T l ny thng c k hiu theo ting Anh l S/V, trong  S
l din tch b mt t bo,  cn V l th tch t bo.  T l S/V ln s gip t bo trao
i cht vi mi trng mt cch nhanh chng lm cho t bo sinh trng v sinh
sn nhanh hn so vi nhng t bo c cng hnh dng nhng c kch thc ln hn.  
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Hnh 7.1.   ln cc bc cu trc ca th gii sng  

I I  Cu to t bo nhn s

T bo nhn s c cu to kh n gin,  gm c 3  thnh phn chnh :  mng sinh

cht,  t bo cht v vng nhn.  Ngoi cc thnh phn ,  nhiu loi t bo nhn s

cn c thnh t bo,  v nhy, roi v lng (hnh 7.2).  

Hnh 7.2.   S  cu trc in hnh ca mt trc khun 



1 .  Thnh t bo, mng sinh cht, lng v roi  

Phn ln cc t bo nhn s u c thnh t bo.  Thnh phn ho hc quan
trng cu to nn thnh t bo ca cc loi vi  khun l peptiglican (cu to
t cc chui cacbohirat lin kt vi nhau bng cc on plipeptit ngn).
Thnh t bo quy nh hnh dng ca t bo.  Da vo cu trc v thnh phn
ho hc ca thnh t bo,  vi  khun c chia thnh 2 loi :  Gram dng v
Gram m.  Khi nhum bng phng php nhum Gram,  vi  khun Gram dng
c mu tm,  vi  khun Gram m c mu . Bit c s khc bit ny chng
ta c th s dng cc loi thuc khng sinh c hiu  tiu dit tng loi vi
khun gy bnh.

Mt s loi t bo nhn s,  bn ngoi thnh t bo cn c mt lp v nhy
(hnh 7.2).  Nhng vi khun gy bnh  ngi c lp v nhy s t b  cc  t bo
bch cu tiu dit.

Mng sinh cht ca vi  khun cng nh ca cc loi t bo khc u c
cu to t 2  lp phtpholipit v prtin.

Mt s loi vi  khun cn c cc  cu trc c gi l roi (tin mao)  v lng 
(nhung mao  hnh 7.2).  Roi c chc nng gip vi  khun di chuyn.  mt s
vi khun gy bnh  ngi,  lng gip chng bm c vo b mt t bo ngi.  

Nu loi b thnh t bo ca cc loi vi khun c hnh dng khc nhau,  sau  cho

cc t bo ny vo trong dung dch c nng  cc cht tan bng nng  cc cht tan

c trong t bo th tt c cc t bo u c dng hnh cu.  T th nghim ny ta c th

rt ra nhn xt g v vai tr ca thnh t bo ? 

2.  T bo cht 

T bo cht l vng nm gia mng sinh cht v vng nhn hoc nhn.  T
bo cht  mi loi t bo nhn s u gm 2 thnh phn chnh l bo tng
(mt dng cht keo bn lng cha nhiu hp cht hu c v v c khc nhau)
v ribxm cng mt s cu trc khc.  

T bo cht ca vi  khun khng c :  h thng ni mng,  cc bo quan c
mng bao bc v khung t bo.  Trong t bo cht ca vi  khun c cc ht
ribxm.  Ribxm l bo quan c cu to t prtin v rARN.  Chng khng
c mng bao bc.  Ribxm l ni tng hp nn cc loi prtin ca t bo.
Ribxm ca vi khun c kch thc nh hn ribxm ca t bo nhn thc.

mt s vi khun,  trong t bo cht cn c cc  ht d tr.
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3.  Vng nhn

Vng nhn ca t bo sinh vt nhn s khng c bao bc bi cc  lp

mng v ch cha mt phn t ADN dng vng.  V th,  t bo loi ny c

gi l t bo nhn s (cha c nhn hon chnh vi lp mng bao bc nh  t

bo nhn thc). Ngoi ADN  vng nhn,  mt s t bo vi  khun cn c thm

nhiu phn t ADN dng vng nh khc c gi l plasmit.  Tuy nhin,  

plasmit khng phi l vt cht di  truyn ti cn thit i vi t bo nhn s v

thiu chng t bo vn sinh trng bnh thng.

T bo l n v c bn cu to nn mi c th sng v mi

t bo u c cu to t 3  thnh phn chnh l mng sinh cht,

t bo cht v vng nhn hoc nhn.

T bo nhn s c kch thc nh, cha c nhn hon chnh,

trong t bo cht ch c ribxm, khng c cc bo quan c mng

bao bc.

Thnh t bo vi khun c cu to ch yu t peptiglican.

Thnh t bo quy nh hnh dng ca t bo.

Vng nhn ca t bo nhn s thng ch cha mt phn t ADN

vng duy nht.

Cu hi  v bi  tp

1 .  Thnh t bo vi  khun c chc nng g ?

2. T bo cht l g ?

3. Nu chc nng ca roi  v lng  t bo vi  khun.

4. Nu vai  tr ca vng nhn i  vi  t bo vi  khun.

5. T bo vi  khun c kch  thc nh v cu  to n gin  em li  cho

chng u  th g ?
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Em c bit ?

Vi  khun nh nht v vi  khun  ln  nht

Mt trong s cc sinh vt nh nht l  loi vi khun Mycoplasma,  t bo

ca chng c ng knh dao ng t 0, 1 m n 1 m.  Vi khun c kch

thc ln nht c cc nh khoa hc c pht hin gn y c kch

thc t ti 3/4mm v bng mt thng chng ta c th nhn thy

chng.  Vi khun ny c tn khoa hc l  Thiomargarista namibiensis,  c

ngha l  hn ngc lu hunh ca Namibia.

Hnh 7.3.  Vi khun khng l Thiomargarista namibiensis
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Khc  vi  t bo

nhn s,  t bo nhn

thc c kch thc ln

v cu to phc tp

hn nhiu.   l :  vt

cht di  truyn c

bao bc bi lp mng

to nn cu trc gi l

nhn t bo,  bn trong

t bo  cht cc  h

thng mng chia t

bo thnh cc xoang

ring bit.  Ngoi ra,

trong t bo cht ca

t bo nhn thc cn

c nhiu bo quan c

mng bao bc.  

Hnh 8.1.  Cu trc

tng th ca t bo

nhn thc
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a) T bo ng vt

b) T bo thc vt
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I   Nhn t bo 

Nhn t bo phn ln c hnh cu vi ng knh khong 5m, c bao bc
bi 2 lp mng, bn trong l dch nhn cha cht nhim sc (gm ADN lin kt vi
prtin) v nhn con (hnh 8.1 ).  Trn mng nhn thng c nhiu l nh.

Mt nh khoa hc  tin hnh ph hu nhn ca t bo trng ch thuc loi A,

sau  ly nhn ca t bo sinh dng ca loi B cy vo.  Sau nhiu ln th nghim,

ng  nhn c cc con ch con t cc t bo  c chuyn nhn.  

Em hy cho bit cc con ch con ny c c im ca loi no ? Th nghim ny 

c th chng minh c iu g v nhn t bo ?

II   Li ni cht 

Li ni cht l mt h thng mng bn trong t bo to nn h thng cc

ng v xoang dp thng vi nhau.  Ngi ta chia li ni cht thnh 2 loi l

li ni cht trn v li ni cht ht.  Li ni cht ht c nh cc ht

ribxm cn li ni cht trn khng c gn cc ribxm (hnh 8 . 1 ).  Li ni

cht ht c mt u c lin kt vi mng nhn,  u kia ni vi h thng li

ni cht trn.  Chc nng ca li ni cht ht l tng hp prtin tit ra ngoi

t bo cng nh cc prtin cu to nn mng t bo.  Li ni cht trn c

nh rt nhiu loi enzim tham gia vo qu trnh tng hp lipit,  chuyn ho

ng v phn hu cht c hi i vi c th.

III   Ribxm 

Ribxm l mt bo quan khng c mng bao bc (hnh 8 .1 ) .  N c cu

to gm mt s loi rARN v nhiu prtin khc nhau.  Ribxm l bo quan

chuyn tng hp prtin ca t bo.  S lng ribxm trong mt t bo c th

ln ti vi triu.

IV  B my Gngi

B my Gngi l mt chng ti mng dp xp cnh nhau nhng ci n tch
bit vi ci kia (hnh 8 .2).  B my Gngi c th c v nh mt phn xng
lp rp,  ng gi v phn phi cc  sn phm ca t bo.  Prtin c tng hp
t ribxm trn li ni cht c gi n b my Gngi bng  cc  ti  tit.
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Ti y,  chng c gn thm cc cht khc to nn cc sn phm hon chnh
ri bao gi vo trong cc ti tit  chuyn n cc ni trong t bo hoc tit
ra khi t bo.  

Hnh 8.2.  Cu trc v chc nng ca b my Gngi 

Da vo hnh 8.2,  hy cho bit nhng b phn no ca t bo tham gia vo

vic vn chuyn mt prtin ra khi t bo.

Nhn t bo cha vt cht di truyn v do  n iu
khin mi hot ng ca t bo.

H thng li ni cht gm cc ng v xoang dp thng

vi nhau chia t bo cht thnh cc xoang tng i bit lp.

Ribxm l bo quan tng hp nn prtin.

B my Gngi l mt chng ti mng dp v l ni lp

rp,  ng gi v phn phi sn phm ca t bo.
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Cu hi  v bi  tp

1 .  M t  cu  trc ca  nhn  t bo.

2.  Nu  cc chc nng  ca  li  ni  cht trn  v  li  ni  cht ht.

3. Trnh  by cu  trc v  chc nng  ca  b  my Gngi .

4.  Trong  c th,  t bo no sau  y c  li  ni  cht ht pht trin
mnh  nht ?

a)  T bo hng  cu b)  T bo bch  cu

c)  T bo biu  b d )  T bo c 

5.  Nu  cu  to v  chc nng  ca ribxm.

6. Nu  cc im  khc bit v  cu  trc g ia  t bo nhn  s v  
nhn  thc.

Em c bit ?

C th ngi  c bao nhiu  t bo ?

C th ngi trng thnh c tnh c khong 6.1013 t bo.  Mi ngy c

hng t t bo b cht i v c thay th.  
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V  Ti th

Ti th l mt bo quan c 2 lp mng bao bc (hnh 9 . 1 ).  Mng ngoi khng
gp khc,  mng trong gp khc thnh cc mo trn  c rt nhiu loi enzim h
hp.  Bn trong ti th c cht nn cha ADN v ribxm.

Ti th c th v nh mt nh my in cung cp ngun nng lng ch yu
ca t bo di dng cc phn t ATP.  Ti th cha nhiu enzim h hp tham gia vo
qu trnh chuyn ho ng v cc cht hu c khc thnh ATP cung cp nng
lng cho cc hot ng sng ca t bo.

Hnh dng, kch thc v s lng ti th  cc t bo khc nhau l khc nhau.
Mt t bo c th c ti vi nghn ti th.  

a                                                                b
Hnh 9.1.  Cu trc ca ti th

a)  nh  chp lt ct ngang ca ti  th di  knh  hin  vi  in  t ;  
b)  S  cu to ca ti  th.

T bo no trong cc t bo sau y ca c th ngi c nhiu ti th nht ? 

a)  T bo biu b b)  T bo hng cu 

c)  T bo c tim d)  T bo xng
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Vi  lc lp

Lc lp l bo quan ch c  t bo thc vt.  Lc lp c 2 lp mng bao bc.

Bn trong lc lp cha cht nn cng h thng cc ti dt c gi l tilacit.

Cc tilacit xp chng ln nhau to thnh cu trc gi l grana.  Cc grana

trong lc  lp c ni vi nhau bng h thng mng (hnh 9 . 2).  Trn mng ca

tilacit cha nhiu cht dip lc v cc  enzim quang hp.  Trong cht nn ca

lc lp cn c c ADN v ribxm.  

   Hnh 9.2.  Cu trc ca lc lp

a)  nh  chp lt ct ngang ca lc lp di  knh  hin  vi  in  t ;  

b)  S  minh ho cu trc ca lc lp.

Ti sao l cy c mu xanh ? Mu xanh ca l cy c lin quan ti chc nng

quang hp hay khng ?

Lc lp cha cht dip lc c kh nng chuyn i nng lng nh sng thnh

nng lng ho hc.
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VIi  Mt s bo quan khc

1 .  Khng bo 

Khng bo l bo quan c mt lp mng bao bc.  Chc nng ca khng bo
khc nhau tu theo tng loi sinh vt v tng loi t bo.  T bo thc vt thng c
mt khng bo ln hoc nhiu khng bo vi cc chc nng khc nhau (hnh 8.1b).
Mt s khng bo cha cht ph thi c hi.  Khng bo ca t bo lng ht  r
cy cha mui khong cng nhiu cht khc nhau v hot ng nh chic my bm
chuyn ht nc t t vo r cy.  Khng bo ca t bo cnh hoa c xem nh
ti ng  m phm ca t bo v n cha nhiu sc t.

Mt s t bo ng vt cng c th c khng bo nh.  Cc t bo ng vt
c th c cc khng bo tiu ho v khng bo co bp (c  mt s loi sinh vt
n bo).  

2.  Lizxm

Lizxm cng l mt bo quan vi mt lp mng bao bc c chc nng phn
hu cc t bo gi,  cc t bo b tn thng khng cn kh nng phc hi cng nh
cc bo quan  gi v cc i phn t nh prtin,  axit nuclic,  cacbohirat v
lipit.  V vy,  ngi ta cn v lizxm nh mt phn xng ti ch rc thi ca 
t bo.  Lizxm ch c  t bo ng vt.

T bo c,  t bo hng cu,  t bo bch cu v t bo thn kinh,  loi t bo no

c nhiu lizxm nht ? 

Ti th v lc lp u c 2  lp mng bao bc,  cha ADN v

ribxm.   l nhng bo quan sn xut cht hu c v cung

cp nng lng cho t bo.  

Cc t bo thc vt thng c cc khng bo ln lm

nhim v cha cc cht d tr hoc cc cht ph thi cng

nh gip cc t bo ht nc.

Lizxm c nhiu enzim thu phn.  V vy,  chc nng ca n

l phn hu cc t bo gi,  bo quan gi,  cc t bo b tn

thng khng cn kh nng phc hi cng nh cc i phn t.
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Cu hi  v bi  tp

1 . Trnh  by cu  trc v chc nng ca lc lp.

2.  Nu  cu trc v chc nng ca ti  th.

3.  Nu  cu trc v chc nng ca l izxm.

4. Nu cc chc nng ca khng bo.

Em c bit ?

Nng nc mt ui  nh th no ?

Trc khi tr thnh con cc sng trn cn,  nng nc phi ct chic ui ca

mnh.  Vy n ly ko  u ra  ct ui ? Nng nc s dng lizxm

trong cc t bo cung ui ca mnh nh chic ko t ng.  Trong qu trnh
pht trin,  h gen ca cc  c lp trnh  n cui giai on nng nc,

lizxm  cc t bo cung ui t n tung hi sinh cc t bo ny khin cho

ui c tiu bin.  

Cc em c bit,  khi cn trong bng m,  mi ngi cng c mt chic ui

y ! Ging nh nng nc,  ui ca chng ta cng c lp trnh  t rng
nh cc enzim ca lizxm.  iu g s xy ra nu khng may chng trnh

rng ui ca chng ta b trc trc ? 

VIIi  Khung xng t bo

T bo cht ca t bo nhn thc c cu to gm bo tng v cc  bo quan.

Tuy nhin,  khc vi t bo nhn s,  bo tng  t bo nhn thc c gia c

bi mt h thng cc vi ng,  vi si v si trung gian.  H thng ny c gi

l khung xng t bo.  Khung xng t bo c chc nng nh mt gi  c

hc cho t bo v to cho t bo ng vt c hnh dng xc nh.  Ngoi ra,

t bo nhn thc ( t i p  t h e o )

Bi
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khung xng t bo cng l ni neo u ca cc  bo quan v  mt s loi t
bo,  khung xng cn gip t bo di chuyn (hnh 1 0.1 ) .  

Hnh 10.1.  Khung xng t bo

ix Mng sinh cht (mng t bo)

a)  Cu  trc  ca  mng sinh  cht

Nm 1 972,  Sing (Singer)  v Nicnsn (Nicolson)   a ra m hnh cu

to mng sinh cht c gi l m hnh khm ng.  Theo m hnh ny,  mng

sinh cht c cu to gm 2 thnh phn chnh l phtpholipit v prtin.  Ngoi

ra,   cc t bo ng vt v ngi,  mng sinh cht cn c nhiu phn t

colestron lm tng  n nh ca mng sinh cht.  Cc prtin ca mng t

bo c tc dng nh nhng knh vn chuyn cc cht ra vo t bo cng nh

cc th th tip nhn cc thng tin t bn ngoi.  C th ni,  mng sinh cht nh

b mt ca t bo v cc thnh phn ca mng sinh cht nh prtin,  gliclipit

v glicprtin lm nhim v nh cc gic quan (th th),  ca ng (knh)  v

nhng du chun nhn bit c trng cho tng loi t bo (hnh 1 0.2).  

44



45

Hnh 10.2.  Cu trc mng sinh cht theo m hnh khm ng

b) Chc nng ca mng sinh cht

Vi thnh phn cu to ch yu l phtpholipit v prtin nn mng sinh cht
c cc chc nng chnh sau y :

 Trao i cht vi mi trng mt cch c chn lc :  Lp phtpholipit ch cho
nhng phn t nh tan trong du m (khng phn cc) i qua.  Cc cht phn cc
v tch in u phi i qua nhng knh prtin thch hp mi ra vo c t bo.
Vi c tnh ch cho mt s cht nht nh ra vo t bo nn ngi ta thng ni
mng sinh cht c tnh bn thm.

 Mng sinh cht cn c cc prtin th th thu nhn thng tin cho t bo.  T
bo l mt h m lun thu nhn cc thng tin l ho hc t bn ngoi v a ra
nhng p ng thch hp trc s thay i ca iu kin ngoi cnh.  V d,  mng
sinh cht ca t bo thn kinh  ngi c cc th th nhn tn hiu l cc cht dn
truyn xung thn kinh t t bo pha trc gii phng ra,  nh vy xung thn kinh
c truyn t t bo thn kinh ny sang t bo thn kinh khc.

 Mng sinh cht c cc du chun l glicprtin c trng cho tng loi t
bo.  Nh vy,  cc t bo ca cng mt c th c th nhn bit nhau v nhn bit
cc t bo l (t bo ca c th khc).
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Ti sao khi ghp cc m v c quan t ngi ny sang ngi kia th c th
ngi nhn li c th nhn bit cc c quan l v o thi cc c quan l  ?

X Cc cu trc bn ngoi mng sinh cht

a) Thnh t bo

Bn ngoi mng sinh cht ca t bo thc vt v nm cn c bao bc bi
thnh t bo.  thc vt,  thnh t bo c cu to ch yu bng xenlulz, cn  nm
l kitin.  Thnh t bo quy nh hnh dng t bo v c chc nng bo v t bo.  

b) Cht nn ngoi bo

Bn ngoi mng sinh cht ca t bo ngi cng nh t bo ng vt cn c cu
trc c gi l cht nn ngoi bo.  

Cht nn ngoi bo cu to ch yu bng cc loi si glicprtin (prtin lin
kt vi cacbohirat)  kt hp vi cc cht v c v hu c khc nhau (hnh 10.2).
Cht nn ngoi bo gip cc t bo lin kt vi nhau to nn cc m nht nh v
gip t bo thu nhn thng tin.  

Khung xng t bo c to thnh t cc vi ng,  vi si v si
trung gian.  Khung xng t bo gip cc t bo ng vt c c
hnh dng xc nh v l ni neo u ca cc bo quan.

Mng sinh cht c cu to gm 2  thnh phn chnh l
phtpholipit v prtin.  Mng sinh cht c tnh bn thm v nh
vy,  t bo c th thc hin vic trao i cht mt cch c chn
lc vi mi trng bn ngoi.  Trn mng sinh cht c nhiu loi
prtin thc hin cc chc nng khc nhau nh vn chuyn cc
cht,  th th thu nhn thng tin,  du chun nhn bit.

thc vt v nm, bn ngoi mng sinh cht cn c thnh t
bo.  Bn ngoi mng sinh cht ca cc t bo ng vt cn c cht
nn ngoi bo gip cc t bo lin kt vi nhau to nn cc m.

Cu hi  v bi  tp
1 .  Nu  cu trc v chc nng ca khung xng t bo.

2. M t cu trc v chc nng ca mng sinh  cht.

3. Phn bit thnh t bo thc vt vi thnh t bo ca vi  khun v nm.

4. Cht nn ngoi  bo l g ? Nu chc nng ca cht nn ngoi  bo.
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T bo thng xuyn trao i cht vi mi trng.  Cc cht ra vo t bo
u phi c i qua mng sinh cht theo cch ny hay cch khc.  S vn
chuyn cc cht ra vo t bo c thc hin ch yu bng cc cch sau y.

I  Vn chuyn th ng

Vn chuyn th ng l phng

thc vn chuyn cc cht qua mng

sinh cht m khng tiu tn nng

lng.  Kiu vn chuyn ny da theo

nguyn l khuch tn ca cc cht t

ni c nng  cao n ni c nng

 thp.  S khuch tn ca cc phn

t nc qua mng sinh cht c gi

l s thm thu.  

Cc cht tan c th khuch tn

qua mng sinh cht bng 2 cch :

khuch tn trc  tip qua lp

phtpholipit kp,  khuch tn qua

knh prtin xuyn mng t bo

(hnh 11 .1 a,b).  

Hnh 11.1.  S  cc kiu 

vn chuyn cc cht qua mng

a)  Khuch  tn  trc tip ;  
b)  Khuch  tn  qua knh  ;  
c)  Vn  chuyn  ch  ng.

vn chuyn cc cht qua mng sinh cht

Bi
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Cc cht c khuch tn c qua mng sinh cht vo bn trong t bo hay khng
cn tu thuc vo s chnh lch v nng  gia mi trng bn trong v bn ngoi
t bo cng nh cc c tnh l ho hc ca chng.  

Nu mi trng bn ngoi t bo c nng  cht tan ln hn nng  ca cht
tan trong t bo th mi trng  c gi l mi trng u trng.  Khi ,  cht
tan c th di chuyn t mi trng bn ngoi vo mi trng bn trong t bo.  

Nu mi trng bn ngoi t bo c nng  cht tan bng nng  cht tan c
trong t bo th mi trng  c gi l mi trng ng trng.  

Nu mi trng bn ngoi c nng  cht tan thp hn so vi nng  cht
tan c trong t bo th mi trng  c gi l mi trng nhc trng.  Khi ,
cc cht tan bn ngoi t bo khng th khuch tn vo bn trong t bo c.

Tc  khuch  tn  ca  cc cht ra  hoc vo t bo ph thuc vo nhng

yu t no ?

Cc cht khng phn cc v c kch thc nh nh CO2,  O2,. . .  c th d dng
khuch tn qua lp phtpholipit ca mng sinh cht.  Cc cht phn cc hoc cc
ion cng nh cc cht c kch thc phn t ln nh glucz ch c th khuch tn
c vo bn trong t bo qua cc knh prtin xuyn mng.  Cc prtin vn
chuyn c th n thun l cc prtin c cu trc ph hp vi cc cht cn vn
chuyn hoc l cc cng ch m cho cc cht c vn chuyn i qua khi c cc
cht tn hiu bm vo cng.

Cc phn t nc cng c thm thu vo trong t bo nh mt knh prtin
c bit c gi l aquaporin.

II  Vn chuyn ch ng

Vn chuyn ch ng (hay vn chuyn tch cc) l phng thc vn chuyn cc
cht qua mng t ni cht tan c nng  thp n ni c nng  cao (ngc dc
nng ) v cn tiu tn nng lng.

Vn chuyn ch ng thng cn c cc my bm c chng cho tng loi
cht cn vn chuyn (hnh 11 .1c).  

ATP c s dng cho cc bm, v d bm natri-kali khi c gn mt nhm
phtphat vo prtin vn chuyn (my bm) lm bin i cu hnh ca prtin
khin n lin kt c vi 3  Na+  trong t bo cht v y chng ra ngoi t bo
sau  li lin kt vi 2 K+  bn ngoi t bo v a chng vo trong t bo.  Nh
c vn chuyn ch ng m t bo c th ly c cc cht cn thit  mi trng
ngay c khi nng  cht ny thp hn so vi  bn trong t bo.



III  Nhp bo v xut bo 

Nhp bo l phng thc t bo a cc cht vo bn trong t bo bng cch
bin dng mng sinh cht.  Ngi ta chia nhp bo thnh 2 loi l thc bo v m
bo.  Thc bo l phng thc cc t bo ng vt dng  n cc t bo nh vi
khun, cc mnh v t bo cng nh cc hp cht c kch thc ln (hnh 11 .2a 
v 11 .3).  Qu trnh ny c thc hin nh sau :  u tin,  mng t bo c lm
vo  bao bc ly i tng, sau  nut hn i tng vo bn trong t bo.
Sau khi i tng  c bao bc trong lp mng ring lin c lin kt vi
lizxm v b phn hu nh cc enzim.  T bo cn c th a cc git nh dch
ngoi bo vo bn trong t bo bng cch lm mng sinh cht bao bc ly git dch
vo trong ti mng ri a vo bn trong t bo.  Kiu vn chuyn ny c gi l
m bo (hnh 11 .2b).

S vn chuyn cc cht ra khi t bo theo cch ngc li vi nhp bo gi l
qu trnh xut bo.  Bng cch xut bo cc prtin v cc i phn t c a ra
khi t bo (hnh 8.2).

Hnh 11.2.  S  qu trnh thc bo v m bo

(bn tri l s ,  bn phi l nh chp di knh hin vi in t)

a)  Thc bo ;  b)  m bo.
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Hnh 11.3.  Mt t bo ang n mt t bo khc bng cch thc bo

a)  Ba n  ang bt u  ;  b)  Ba n  sp sa hon tt.  

Cc cht c vn chuyn qua mng t bo c th theo
phng thc vn chuyn th ng v vn chuyn ch ng.

Vn chuyn th ng l phng thc vn chuyn cc cht t
ni c nng  cao n ni c nng  thp v khng tiu tn
nng lng.  Vn chuyn ch ng cn nng lng  vn chuyn
cc cht t ni c nng  thp n ni c nng  cao.

Xut bo v nhp bo l kiu vn chuyn cc cht thng qua
s bin dng ca mng sinh cht.  

Cu hi  v bi  tp

1 . Th no l vn chuyn th  ng ?

2.  Phn bit vn chuyn th  ng vi  vn chuyn ch  ng.

3. Ti  sao mun gi rau ti,  ta phi  thng xuyn vy nc  vo rau ?

4*.  Khi  tin  hnh m bo,  lm th no t bo c th chn c cc cht

cn thit trong s hng lot cc cht c  xung quanh  a vo

t bo ?

50
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I  Mc tiu
Sau khi hc xong bi ny,  hc sinh cn :

Rn luyn k nng s dng knh hin vi v k nng lm tiu bn hin vi.

Bit cch iu khin s ng m ca cc t bo kh khng thng qua iu
khin mc  thm thu ra vo t bo.

Quan st v v c t bo ang  cc giai on co nguyn sinh khc nhau.

T mnh thc hin c th nghim theo quy trnh  cho trong sch gio khoa.

II  Chun b  

1 .  Mu vt

L thi li ta hoc mt s l cy c t bo vi kch thc tng i ln v d
tch lp biu b ra khi l.

2.  Dng c v ho cht

Knh hin vi quang hc vi vt knh 10,  40 v th knh 10 hoc 15.

Li dao co ru,  phin knh v l knh.

ng nh git.

Nc ct,  dung dch mui (hoc ng) long.

Giy thm.

III  Ni dung v cch tin hnh 

1 .  Quan st hin tng co v phn co nguyn sinh  t bo biu b
l cy 

Dng li dao co ru tch lp biu b ca l cy thi li ta,  sau  t
ln phin knh trn   nh sn mt git nc ct.  t mt l knh ln mu
vt.  Dng giy thm ht bt nc cn d  pha ngoi.

Thc  hnh  :  Th  nghim  co
v phn  co  nguyn  sinh

Bi
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t phin knh ln bn knh hin vi sau  chnh vng c mu vt vo chnh
gia hin vi trng ri quay vt knh x10  quan st vng c mu vt.

Chn vng c lp t bo mng nht  quan st cc t bo biu b ca l ri
sau  chuyn sang vt knh x40  quan st cho r hn.

V cc t bo biu b bnh thng v cc t bo cu to nn kh khng quan
st c di knh hin vi vo v.

Kh khng lc ny ng hay m ? 

Ly tiu bn ra khi knh hin vi v dng ng nh git nh mt git dung dch
mui long vo ra ca l knh ri dng mnh giy thm nh t  pha bn kia ca
l knh ht dung dch  a nhanh dung dch nc mui vo vng c t bo.

Quan st cc t bo biu b khc nhau k t sau khi nh dung dch nc mui
 thy qu trnh co nguyn sinh din ra nh th no.  Ch ,  nu nng  mui hoc
ng qu cao s lm cho hin tng co nguyn sinh xy ra qu nhanh kh quan
st.  C th dng cc dung dch c nng  mui hoc ng khc nhau v quan st
trn knh  thy s khc bit v mc  v tc  co nguyn sinh.

V cc t bo ang b co nguyn sinh cht quan st c di knh hin vi vo
v.

T bo lc ny c g khc so vi trc khi nh nc mui ? 

2.  Th nghim phn co nguyn sinh v vic iu khin s ng m
kh khng

Sau khi quan st hin tng co nguyn sinh  cc t bo biu b,  nh mt git
nc ct vo ra ca l knh ging nh khi ta nh git nc mui trong th nghim
co nguyn sinh.

t tiu bn ln knh hin vi v quan st t bo.

V cc t bo quan st c di knh hin vi vo v.

Gii thch ti sao kh khng lc ny li m tr li.  

IV Thu hoch

Mi hc sinh cn lm bo co kt qu thc hnh, trong  c tng trnh th
nghim v v t bo  cc giai on khc nhau ca qu trnh co nguyn sinh quan
st c di knh hin vi cng nh cc t bo to nn kh khng  cc trng thi
ng v m kh khng.

Tr li cc cu hi nu trong bi.
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I Nng lng v cc dng nng lng trong t bo

Nu v d v cc dng nng lng trong t bo.

1 .  Khi  nim nng lng 

Nng lng c nh ngha l kh nng sinh cng.  Tu theo trng thi c sn
sng sinh cng hay khng, ngi ta chia nng lng thnh 2 loi :  ng nng v th
nng.  ng nng l dng nng lng sn sng sinh ra cng.  Th nng l loi nng
lng d tr,  c tim nng sinh cng.

Nng lng trong t bo tn ti di nhiu dng khc nhau nh ho nng, in
nng,  Ngoi vic gi nhit  n nh cho t bo v c th th c th coi nhit nng
nh nng lng v ch v khng c kh nng sinh cng.  S chnh lch v nng  cc
ion tri du gia 2 pha ca mng c th to ra s chnh lch in th.  Nng lng
ch yu ca t bo l ho nng (nng lng tim n trong cc lin kt ho hc).  

2.  ATP ng tin nng lng ca t bo

ATP (anzin triphtphat)  l mt hp cht cao nng v c xem nh ng
tin nng lng ca t bo.

Khi qut 
v Nng lng v chuyn ho vt cht

Iii

Chuyn  ho vt cht
v nng  lng  trong  t bo

Bi
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ATP l mt phn t c cu to gm cc thnh phn :  baz nit anin,  ng
ribz v 3  nhm phtphat.  y l mt hp cht cao nng v lin kt (k hiu bng
du  trn hnh 13.1 )  gia 2 nhm phtphat cui cng trong ATP rt d b ph v
 gii phng ra nng lng.  Cc nhm phtphat u mang in tch m nn khi
nm gn nhau lun c xu hng y nhau ra lm cho lin kt ny rt d b ph v.  

ATP truyn nng lng cho cc hp cht khc thng qua chuyn nhm phtphat
cui cng cho cc cht   tr thnh ADP (anzin iphtphat)  v ngay lp tc
ADP li c gn thm nhm phtphat  tr thnh ATP.  trng thi ngh ngi,
trung bnh mi ngy, mi ngi sn sinh v phn hu ti 40kg ATP v mi t bo
trong mi giy tng hp v phn hu ti 10 triu phn t ATP.  

a b

Hnh 13.1.  Cu trc ca phn t ATP

a)  Cu trc ho hc ca ATP ;   b)  M hnh  cu trc khng gian  ca ATP.

Trong t bo,  nng lng trong ATP c s dng vo cc vic chnh nh :  

Tng hp nn cc cht ho hc cn thit cho t bo :  Nhng t bo ang sinh
trng mnh hoc nhng t bo tit ra cc prtin vi tc  cao c th tiu tn ti
75% lng ATP m t bo to ra.

Vn chuyn cc cht qua mng :  Vn chuyn ch ng tiu tn nhiu nng
lng.  V d,  t bo thn ca ngi cn s dng ti 80% lng ATP c t bo sn
sinh ra  vn chuyn cc cht qua mng trong qu trnh lc mu.

Sinh cng c hc :  S co ca cc t bo c tim v c xng tiu tn mt lng
ATP khng l.  Khi ta nng mt vt nng, gn nh ton b ATP ca t bo c bp
phi c huy ng tc th.



55

II   Chuyn ho vt cht
Chuyn ho vt cht l tp hp cc phn ng sinh ho xy ra bn trong t bo.

Nh chuyn ho vt cht,  t bo thc hin c cc c tnh c trng khc ca s
sng nh sinh trng, cm ng v sinh sn.  Chuyn ho vt cht lun km theo
chuyn ho nng lng.  

Chuyn ho vt cht bao gm 2 mt :  tng hp cc cht hu c phc tp t cc
cht n gin (c gi l ng ho) v phn gii cc cht hu c phc tp thnh
cc cht n gin hn (c gi l d ho).  Hnh 13 .2 cho thy qu trnh d ho cung
cp nng lng  tng hp ATP t ADP.  ATP ngay lp tc c phn hu thnh
ADP v gii phng nng lng cho qu trnh ng ho cng nh cc hot ng sng
khc ca t bo.  

Hnh 13.2.  Qu trnh tng hp v phn gii ATP

( :  phtphat v c)

Cc qu trnh d ho v ng ho s c trnh by trong cc bi 16 v 17.

Nng lng c nh ngha l kh nng sinh cng.  Nng
lng trong t bo thng tn ti  dng tim n ch yu trong
cc lin kt ho hc.  

ATP c sinh ra trong qu trnh chuyn ho vt cht v ngay
lp tc c s dng trong cc hot ng sng ca t bo.

Chuyn ho vt cht l tp hp cc phn ng sinh ho xy
ra bn trong t bo.  Chuyn ho vt cht lun km theo
chuyn ho nng lng.  

P     
i
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Cu hi  v bi  tp

1 . Th no l nng lng ?

2. Nng lng c tch  tr trong t bo di  dng no ? Nng lng

ca t bo c d tr trong cc hp cht no ?

3. Trnh  by cu trc ho hc v chc nng ca phn t ATP.

4. Gii  thch  khi  nim chuyn ho vt cht.

Em c bit ?

om m s dng ATP  tn  tnh bn tnh

 thu ht bn tnh,  om m c phi tn kh nhiu ng tin nng

lng.  Chng t ln ngn la tnh yu bng cch s dng ATP gip

enzim luciferaza phn gii mt loi prtin l luciferin to ra nh sng

lnh (khng to nhit) ,  nhp nhy mi cho om m ci (hnh 13.3) .

Hnh 13.3.  Cc con   om m ang pht sng nhp nhy
 thu ht bn tnh
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Ti sao c th ngi c th tiu ho c tinh bt nhng li khng tiu ho
c xenlulz ?

I   Enzim

Enzim l cht xc tc sinh hc c tng hp trong cc t bo sng.  Enzim ch
lm tng tc  ca phn ng m khng b bin i sau phn ng.  

1 .  Cu trc

Enzim c th c thnh phn ch l prtin hoc prtin kt hp vi cc cht khc
khng phi l prtin.

Trong phn t enzim c vng cu trc khng gian c bit chuyn lin kt
vi c cht (cht chu s tc ng ca enzim)  c gi l trung tm hot ng.
Thc cht,  y l mt ch lm hoc khe nh trn b mt enzim.  Cu hnh
khng gian ca trung tm hot ng ca enzim tng thch vi cu hnh khng
gian ca c cht.  Ti y,  cc c cht lin kt tm thi vi enzim v nh 
phn ng c xc tc (hnh 1 4 . 1 ).

2.  C ch tc ng

Thot u,  enzim lin kt vi c cht ti trung tm hot ng to nn phc hp
enzimc cht.  Sau ,  bng nhiu cch khc nhau, enzim tng tc vi c cht 
to ra sn phm (hnh 14.1 ).  Lin kt enzimc cht mang tnh c th.  V th,  mi
enzim thng ch xc tc cho mt phn ng.

Hnh 14.1.  S  m t c ch tc ng ca enzim saccaraza  mt loi enzim
phn hu ng saccarz thnh glucz v fructz

Enzim  v Vai  tr  ca enzim  
trong  qu trnh  chuyn  ho vt cht

Bi

1 4
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3.  Cc yu t nh hng n hot tnh ca enzim
Hot tnh ca enzim c xc nh bng lng sn phm c to thnh t mt

lng c cht trn mt n v thi gian.

C nhiu yu t nh hng ti hot tnh ca enzim.  Sau y chng ta xem xt
mt s yu t chnh :  

Nhit  :  Mi enzim c mt nhit  ti u,  ti  enzim c hot tnh ti a
lm cho tc  phn ng xy ra nhanh nht.

 pH :  Mi enzim c mt  pH thch hp.  V d,  enzim pepsin ca dch d
dy ngi cn pH = 2.

Nng  c cht :  Vi mt lng enzim xc nh nu tng dn lng c cht
trong dung dch th thot u hot tnh ca enzim tng dn, nhng n mt lc no
 th s gia tng v nng  c cht cng khng lm tng hot tnh ca enzim.  V
tt c trung tm hot ng ca enzim  c bo ho bi c cht.

Cht c ch hoc hot ho enzim :  Mt s cht ho hc c th c ch s hot
ng ca enzim.  Mt s cht khc khi lin kt vi enzim li lm tng hot tnh ca
enzim.  Chng hn, thuc tr su DDT  l nhng cht c ch mt s enzim quan
trng ca h thn kinh ngi v ng vt.  

Nng  enzim :  Vi mt lng c cht xc nh, khi nng  enzim cng cao
th hot tnh ca enzim cng tng.  

II  Vai tr ca enzim trong qu trnh chuyn ho
vt cht

Khi c enzim xc tc,  tc  ca mt phn ng c th tng c triu ln.  Nu t
bo khng c cc enzim th cc hot ng sng khng th duy tr c v tc 
ca cc phn ng sinh ho xy ra qu chm.

T bo c th t iu chnh qu trnh chuyn ho vt cht  thch ng vi mi
trng bng cch iu chnh hot tnh ca cc enzim.  S dng cc cht c ch hoc
hot ho enzim l mt trong cc cch iu chnh hot tnh ca enzim kh hiu qu
v nhanh chng.  Cc cht c ch c hiu khi lin kt vi enzim s lm bin i
cu hnh ca enzim lm cho enzim khng th lin kt c vi c cht.  Ngc li,
cc cht hot ho khi lin kt vi enzim s lm tng hot tnh ca enzim.

c ch ngc l kiu iu ho trong  sn phm ca con ng chuyn ho
quay li tc ng nh mt cht c ch lm bt hot enzim xc tc cho phn ng 
u ca con ng chuyn ho (hnh 14.2).  

Khi mt enzim no  trong t bo khng c tng hp hoc tng hp qu t
hay b bt hot th khng nhng sn phm khng c to thnh m c cht ca
enzim  cng s b tch lu li gy c cho t bo hoc c th c chuyn ho
theo con ng ph thnh cc cht c gy nn cc triu chng bnh l.  Cc bnh
nh vy  ngi c gi l bnh ri lon chuyn ho.
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Hnh 14.2.  S  minh ho s iu ho qu trnh chuyn ho bng c ch ngc.  
Sn phm P c sn xut d tha s lin kt vi enzim a lm cho enzim ny 

khng cn kh nng xc tc  chuyn cht A thnh cht B v do  cc cht  trung
gian C,  D cng khng c to thnh.  Do vy,  s tng hp cht P s b dng.

S  di y m t cc con ng chuyn ho gi nh.  Mi tn chm gch ch
s c ch ngc.  Nu cht G v F d tha trong t bo th nng  cht no s tng
mt cch bt thng ?    

Enzim l cht xc tc sinh hc c thnh phn c bn l
prtin.  Mi loi enzim thng ch xc tc cho mt loi phn ng
sinh ho.

Hot tnh ca enzim c th b nh hng bi nhiu yu t mi
trng nh nhit ,   pH,  cht c ch,  cht hot ho cng nh
nng  c cht.

T bo c th iu ho qu trnh chuyn ho vt cht thng qua
iu khin hot tnh ca cc enzim bng cc cht hot ho hay c ch. 

Cu hi  v bi  tp
1 .  Nu  cu trc v c ch tc ng ca enzim.  

2. Ti sao khi tng nhit  ln qu cao so vi nhit  ti u ca mt enzim
th hot tnh ca enzim  li b gim thm ch b mt hon ton ?

3. T bo nhn  thc c cc bo quan c mng bao bc cng nh c
li  ni  cht chia t bo cht thnh nhng xoang tng i  cch bit
c li  g cho s hot ng ca cc enzim ? Gii  thch.

4.  T bo c th t iu  chnh qu trnh  chuyn ho vt cht bng
cch no ? 

c ch ngc

Enzim a         Enzim b     Enzim c           Enzim d

A B     C    D P
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Em c bit ?

Enzim -  ch ic ko v keo gn  k  diu
trong tay cc nh sinh hc phn  t

Cc nh sinh hc phn t t lu  c  tng chuyn gen t loi ny sang

loi kia hoc thay th cc gen b hng gy bnh  ngi bng cc gen lnh.

Tuy nhin,  vn  l lm sao ct tch c cc gen cn chuyn  gn n
vo nhim sc th ca t bo nhn ? Chic ko ct gen v keo gn gen l

g,  ly  u ? Cui cng,  h  tm c nhng enzim c bit ca vi khun

lm ko c chng  ct tch gen cng nh tm c cc enzim lm keo
dnh  gn gen.  Vi cc cng c ny,  cc nh khoa hc c th ct ri mt

gen no  t loi ny ri chuyn sang loi kia  to nn nhng sinh vt

cha tng c trong t nhin.  V d,  cy thuc l c cy gen pht sng ly
t om m c th t pht sng trong m.  

Hc sinh chn mt trong 2 th nghim sau.

I  Th nghim vi enzim catalaza

1 .  Mc tiu
Sau khi thc hnh bi ny,  hc sinh cn :

Bit cch b tr th nghim v t nh gi c mc  nh hng ca nhit
 mi trng ln hot tnh ca enzim catalaza.

T tin hnh c th nghim theo quy trnh  cho trong sch gio khoa.  

2.  Chun b

a) Mu vt

Mt vi c khoai ty sng v mt vi c khoai ty  luc chn.

b) Dng c v ho cht

Dao, ng nh git.

Dung dch H2O2 ,  nc .

3.  Ni  dung v cch tin hnh
Ct khoai ty sng v khoai ty chn thnh lt mng (dy khong 5  mm).  

Thc  hnh  :  Mt s th  nghim  v enzim

Bi
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Cho mt s lt khoai ty sng vo trong khay ng nc  hoc trong ngn
 ca t lnh trc khi th nghim khong 30 pht.

Ly mt lt khoai ty sng   nhit  phng th nghim, mt lt  luc
chn v mt lt khoai ty sng ly t t lnh ra,  ri dng ng ht nh ln gia mi
lt khoai mt git H2O2.

Quan st xem c hin tng g xy ra trn cc lt khoai ty v gii thch
nguyn nhn ti sao li c s sai khc .

4.  Thu hoch
Vit tng trnh th nghim v tr li mt s cu hi sau :

Ti sao vi lt khoai ty sng  nhit  phng th nghim v lt khoai ty
chn li c s khc nhau v lng kh thot ra ?  

C cht ca enzim catalaza l g ?  
Sn phm to thnh sau phn ng do enzim ny xc tc l g ?

Ti sao li c s khc nhau v hot tnh enzim gia cc lt khoai   
nhit  phng th nghim v  trong t lnh ?  

II  Th nghim s dng enzim trong qu da ti 
tch chit ADN
1 .  Mc tiu

Sau khi thc hnh th nghim ny hc sinh cn :  

T mnh tin hnh tch chit c ADN ra khi t bo bng cc ho cht v
dng c n gin theo quy trnh  cho.

Rn luyn cc k nng thc hnh (cc thao tc th nghim nh :  s dng cc
dng c th nghim, pha ho cht.. .).

2.  Chun b

a) Mu vt

Da ti (khng qu xanh hoc qu chn) :  1  qu.  
Gan g ti hoc gan ln :  1  bung gan g cho 1  nhm hc sinh.

b) Dng c v ho cht

ng nghim ng knh 1   1 ,5  cm, cao 10  15  cm, pipet,  cc thu tinh,  my
xay sinh t hay chy ci s hoc dng c khc  nghin mu vt,  dao,  tht,  phu,
vi mn hoc li lc,  ng ong, que tre c ng knh 1mm v di khong 15cm.

Cn tanol 70  90o,  nc lc lnh hoc nc ct lnh, cht ty ra (nc ra
bt chn).

3.  Tin hnh th nghim
 tin hnh th nghim tch chit ADN t cc t bo gan ta cn thc hin cc

bc sau :  



Bc 1  :  Nghin mu vt

Trc ht,  ta loi b lp mng bao bc gan ri thi nh gan cho vo ci nghin
hoc my xay sinh t  tch ri v ph v cc t bo gan.  Nu nghin gan trong
ci xay sinh t th khi nghin cn cho vo ci mt lng nc lnh gp i lng
gan.  Nu nghin bng chy ci th sau khi nghin xong  thm mt lng nc
gp i lng gan ri khuy u.

Sau ,  lc dch nghin qua giy lc hoc vi mn hay li lc  loi b cc
phn x ly dch lng.

Bc 2  :  Tch ADN ra khi t bo v nhn t bo

Ly mt lng dch lc cho vo ng nghim chim khong 1 /2 th tch ng
nghim, ri cho thm vo dch nghin t bo mt lng nc ra chn bt vi khi
lng bng 1 /6 khi lng dch nghin t bo.  Sau ,  khuy nh ri  yn trong
vng 15  pht trn gi ng nghim.  Ch  trnh khuy mnh lm xut hin bt.

Cho tip vo ng nghim mt lng nc ct da bng khong 1 /6 hn hp
dch nghin t bo cha trong ng nghim v khuy tht nh.  Chun b nc
ct da nh sau :  da ti gt sch,  thi nh v nghin nt bng my xay sinh
t hoc bng chy ci s,  sau  lc ly nc ct bng li lc  hoc giy lc
v cho vo ng nghim sch.

  ng  nghim trn gi  trong  thi  gian t 51 0  pht.  

Bc  3  :  Kt ta  ADN trong dch  t bo  bng cn

Nghing ng nghim v rt cn tanol 70 90o dc theo thnh ng nghim
mt cch cn thn sao cho cn to thnh mt lp ni trn b mt hn hp vi
mt lng bng lng dch nghin c trong ng nghim.

 ng nghim trn gi trong khong 10 pht v quan st lp cn trong ng
nghim.  Chng ta c th thy cc phn t ADN kt ta l lng trong lp cn di
dng cc si trng c.

Bc 4 :  Tch ADN ra khi lp cn

Dng que tre a vo trong lp cn, khuy nh cho cc phn t ADN bm vo
que tre ri vt ra v quan st.  Do cc si ADN kt ta d gy nn khi vt ADN ra
khi ng nghim cn phi rt nh nhng.

4.  Thu hoch

Vit tng trnh th nghim v tr li mt s cu hi sau :  

Cho nc ra chn bt vo dch nghin t bo nhm mc ch g ?  Gii thch.

Dng enzim trong qu da trong th nghim ny nhm mc ch g ? Gii thch.

62
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I  Khi nim h hp t bo

H hp t bo l qu trnh chuyn i nng lng rt quan trng ca t bo sng.
Trong qu trnh ,  cc phn t cacbohirat b phn gii n CO2 v H2O, ng
thi nng lng ca chng c gii phng v chuyn thnh dng nng lng rt
d s dng cha trong cc phn t ATP.  cc t bo nhn thc,  qu trnh ny din
ra ch yu trong ti th.

Phng trnh tng qut ca qu trnh phn gii hon ton mt phn t glucz
c trnh by nh sau :  

C6H12O6 + 6O2  6CO2 + 6H2O + Nng lng (ATP + nhit)

Hnh 16.1.  S  tm tt qu trnh h hp t bo

H hp t bo c bn cht l mt chui cc phn ng xi ho kh.  Thng qua
chui cc phn ng ny,  phn t glucz c phn gii dn dn v nng lng ca
n khng c gii phng  t m c ly ra tng phn  cc giai on khc nhau.

H  hp  t bo  

Bi
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Tc  ca qu trnh h hp t bo nhanh hay chm tu thuc vo nhu cu nng
lng ca t bo.  Qu trnh h hp t bo c th c chia thnh 3  giai on chnh :
ng phn, chu trnh Crep v chui chuyn lectron h hp (hnh 16.1 ).  

Ti sao,  t bo khng s dng lun nng lng ca cc phn t glucz m phi

i vng qua hot ng sn xut ATP ca ti th ? 

I I  Cc giai  on chnh ca qu trnh h hp t bo

1 .  ng phn

ng phn xy ra trong bo tng.  Kt thc qu trnh ng phn,  phn
t glucz (6  cacbon)  b  tch thnh 2 phn t axit piruvic  (3  cacbon).  Trong
qu trnh ny,  t bo thu c 2 phn t ATP v 2 phn t NADH (nictinamit
anin inucltit) .  Thc ra,  ng phn to c 4  phn t ATP,  nhng do c
2 phn t ATP c s dng  hot ho glucz trong giai on u ca
ng  phn nn t bo  ch  thu  c  2  phn t ATP.  Qu  trnh ng  phn
c  th c tm tt bng s  hnh 1 6.2.

Hnh 16.2.  S  tm tt qu trnh ng phn

2.  Chu trnh Crep

Sau khi c to thnh t qu trnh ng phn, 2 phn t axit piruvic s c
chuyn vo cht nn ca ti th.  ,  chng c bin i thnh nhng phn t nh
hn gi l axtyl CoA.  Chnh phn t axtyl CoA ny s i vo chu trnh Crep.
Ngoi ra,  qu trnh bin i 2 phn t axit piruvic cn to ra 2 phn t NADH v
gii phng 2 phn t CO2.  

Kt thc chu trnh Crep,  cc  phn t axtyl CoA s b  phn gii hon ton
ti CO2.  Ngoi CO2,  chu trnh Crep cn to ra c cc phn t NADH,
FADH2 (flavin anin inucltit)  v ATP (hnh 1 6.3).



Hnh 16.3.  S  tm tt chu trnh Crep

Qua qu trnh ng phn v chu trnh Crep,  t bo thu c bao nhiu phn t

ATP ? Theo em,  s phn t ATP ny c mang ton b nng lng ca phn t

glucz ban u hay khng ? Nu khng th phn nng lng cn li nm  u ?

3.  Chui  chuyn lectron h hp

Chui chuyn lectron h hp din ra  mng trong ca ti th.  Trong giai on
ny, cc phn t NADH v FADH2 c to ra trong nhng giai on trc s b
xi ho thng qua mt chui cc phn ng xi ho kh.  Trong phn ng cui cng,
xi s b kh to ra nc.  

Nng lng c gii phng t qu trnh xi ho cc phn t NADH v FADH2
ny s c s dng  tng hp cc phn t ATP.  y chnh l giai on gip t
bo thu c  nhiu  ATP nht.  

H hp t bo l qu trnh chuyn nng lng ca cc nguyn
liu hu c thnh nng lng ca ATP.

H hp t bo gm rt nhiu phn ng,  thng qua  nng
lng ca nguyn liu h hp c gii phng dn tng phn.
Tc  ca qu trnh h hp t bo ph thuc vo nhu cu nng
lng ca t bo.

H hp t bo c th c chia thnh 3  giai on chnh :
ng phn,  chu trnh Crep v chui chuyn lectron h hp.
Trong ,  chui chuyn lectron h hp to ra c nhiu ATP
nht.
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Cu hi  v bi  tp

1 .  Th no l h hp t bo ? Qu trnh  ht th ca con ngi  c 
l in  quan nh th no vi  qu trnh  h hp t bo ?

2. H hp t bo c th c chia thnh my giai  on chnh ? 
L nhng giai  on no ? Mi  giai  on ca qu trnh  h hp t bo
din  ra  u  ? 

3. Qu trnh  h hp t bo ca mt vn  ng vin  ang tp luyn din
ra mnh hay yu ? V sao ?

Em c bit ?

Qu trnh h hp t bo thc cht rt ging vi qu trnh t chy nhin

liu vn din ra hng ngy trong cuc sng.  Con ngi t ci,  than hay

xng,  du  ly nng lng si m,  nu nng,  chy ng c  t,  xe

my. . .  Cc t bo sng t cc phn t hu c  ly nng lng cho

cc hot ng ca mnh.  C hai qu trnh ny u gm cc phn ng xi

ho kh,  u tiu tn xi ca kh quyn v sinh ra kh cacbnic.  Nhng,

qu trnh t chy nhin liu xy ra trong mt phn ng cn qu trnh h

hp t bo din ra t t thng qua mt chui phn ng k tip nhau.

Ngi ta  thy rng,  hiu sut ca qu trnh h hp t bo c th t c

ti a khong 40%,  trong khi  loi ng c xe hiu qu nht hin nay

cng ch t hiu sut khong 25%.  T bo qu l mt c my k diu.  
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I  Khi nim quang hp

Quang hp l qu trnh s dng nng lng nh sng  tng hp cht hu c
t cc nguyn liu v c.  Trong sinh gii,  ch c thc vt,  to v mt s vi khun
c kh nng quang hp.

Quang hp  vi khun c nhng im khc bit nh so vi quang hp  thc vt
v to.  Bi ny ch yu  cp ti qu trnh quang hp  mc  t bo ca phn
ln cc c th quang hp l thc vt v to.

Phng trnh tng qut ca quang hp nh sau :  

CO2 + H2O + Nng lng nh sng  (CH2O) + O2

II  Cc pha ca qu trnh quang hp

Hnh 17.1.  Hai pha ca qu trnh quang hp

Qu trnh quang hp thng c chia thnh 2 pha l pha sng v pha ti
(hnh 17.1 ).  Pha sng ch c th din ra khi c nh sng, cn pha ti c th din ra
c khi c nh sng v c trong ti.  Trong pha sng, nng lng nh sng c bin
i thnh nng lng trong cc phn t ATP v NADPH (nictinamit anin 
inucltit phtphat).  Trong pha ti,  nh ATP v NADPH c to ra trong pha
sng, CO2 s c bin i thnh cacbohirat.  Pha sng din ra  mng tilacit cn
pha ti din ra trong cht nn ca lc lp.  Qu trnh s dng ATP v NADPH trong
pha ti s to ra ADP v NADP+.  Cc phn t ADP v NADP+ ny s c ti s
dng trong pha sng  tng hp ATP v NADPH.  

Quang  hp  

Bi

17



Theo em cu ni : Pha ti ca quang hp hon ton khng ph thuc vo nh

sng c chnh xc khng ? V sao ?

1 .  Pha sng

Trong pha sng,  nng lng nh sng c hp th v chuyn thnh dng
nng lng trong cc lin kt ho hc ca ATP v NADPH.  V vy,  pha ny
cn c gi l giai on chuyn ho nng lng nh sng.  

Qu trnh hp th nng lng nh sng thc hin c nh hot ng ca
cc phn t sc t quang hp.  

Sau khi c cc sc t quang hp hp th,  nng lng s c chuyn vo
mt lot cc  phn ng xi ho kh ca chui chuyn lectron quang hp.
Chnh nh hot ng ca chui chuyn lectron quang hp m NADPH v ATP
s c tng hp.

Cc sc t quang hp v cc thnh phn ca chui chuyn lectron quang hp
u c nh v trong mng tilacit ca lc lp.  Chng c sp xp thnh
nhng phc h c t chc,  nh  qu trnh hp th v chuyn ho nng lng
nh sng xy ra c hiu qu.  

O2 c to ra trong pha sng c ngun gc t cc phn t nc.

Pha sng ca quang hp c th c tm tt bng s  di y :  

Sc t quang hp
NLAS + H2O + NADP+ + ADP + i NADPH + ATP + O2

(Ch thch :  NLAS l nng lng nh sng, i l phtphat v c)

2.  Pha ti

Trong pha ti,  CO2 s b  kh thnh cacbohirat.  Qu trnh ny cn c gi
l qu trnh c nh CO

2
v nh qu trnh ny,  cc  phn t CO2 t do c c

nh li  trong cc phn t cacbohirat.

Hin nay,  ngi ta  bit mt vi con ng c nh CO2 khc nhau.  Tuy
nhin,  trong cc con ng ,  chu trnh C3 (hnh   1 7.2)  l con ng ph bin
nht.  Chu trnh C3 cn c mt tn gi khc l chu trnh Canvin.  Chu trnh ny
gm nhiu phn ng ho hc k tip nhau c xc tc bi cc enzim khc nhau.  

P

P
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Hnh 17.2.  S  gin lc ca chu trnh C3

Chu trnh C3 s dng ATP v NADPH n t pha sng  bin i CO2 ca

kh quyn thnh cacbohirat.  

Cht kt hp vi CO2 u tin l mt phn t hu c c 5  cacbon l

ribulziphtphat (RiDP).  Sn phm n nh u tin ca chu trnh l hp cht c

3  cacbon.  y chnh l l do dn n ci tn C3 ca chu trnh.  Hp cht ny c

bin i thnh anhit phtphoglixric (AlPG).  Mt phn AlPG s c s dng
 ti to RiDP.  Phn cn li bin i thnh tinh bt v saccarz.  Thng qua cc

con ng chuyn ho vt cht khc nhau, t cacbohirat to ra trong quang hp s

hnh thnh nhiu loi hp cht hu c khc.                 

Quang hp l qu trnh s dng nng lng nh sng mt tri
bin i CO2 thnh cacbohirat.  Qu trnh quang hp thng
c chia thnh 2  pha l pha sng v pha ti.  

Pha sng l giai on ph thuc trc tip vo nh sng.  Pha
ny din ra trong mng tilacit ca lc lp.  Thng qua pha sng,
nng lng nh sng c chuyn thnh nng lng trong ATP v
NADPH.  xi c gii phng t nc trong pha sng.

Trong pha ti (pha c nh CO2)  ca quang hp,  vi s tham
gia ca ATP v NADPH to ra t pha sng,  CO2 s b kh thnh
cc sn phm hu c.
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Cu hi  v bi  tp

1 . Quang hp c thc hin   nhng nhm sinh  vt no ?

2. Quang hp thng c chia thnh my pha l nhng pha no ?

3. Nhng phn t no chu  trch nhim hp th  nng lng nh sng
cho quang hp ? 

4. xi  c sinh  ra  t cht no v  trong  pha no ca qu  trnh
quang  hp ?

5. thc vt,  pha sng ca qu trnh  quang hp din  ra  u  v to
ra sn phm g  cung cp cho pha ti  ?

6. Pha ti  ca  quang  hp d in  ra   u  ? Sn  phm n  nh  u
tin  ca  chu  trnh  C3 l  g   ? Ti  sao ngi  ta  li  gi  con  ng

C3 l  chu  trnh  ?

Em c bit ?

Tt c mi thc vt v ng vt trn Tri t u tin hnh qu trnh h

hp t bo  thu c nng lng di dng cc phn t ATP.  Qu

trnh ny,  cng ging nh qu trnh t chy cc nhin liu xng,  du,

than,  g u tiu th xi v sinh ra kh cacbnic.  Ngi ta  c lng

rng,  c mi giy tri qua,  qu trnh h hp ca sinh vt v cc qu trnh

t chy nhin liu khc s tiu tn khong 10 000 tn xi.  Vi tc 

ny,  tt c xi ca kh quyn s b s dng ht trong khong 3000 nm.

Tht may mn cho chng ta l cc cht hu c cng nh xi ca kh

quyn b tiu hao trong qu trnh h hp v t chy s c b li nh

hot ng quang hp.  Chnh nh qu trnh quang hp m hm lng kh

xi v cacbnic ca kh quyn Tri t c duy tr n nh,  m bo

cho cuc sng ca sinh vt.  Tuy nhin,  t khi c cuc cch mng cng

nghip  th k th XIX,  hm lng CO2 trong kh quyn  tng ln

khong 27% v gy ra hiu ng nh knh.
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I  Chu k t bo 

Chu k t bo (hnh 1 8 .1 )  l khong thi gian gia 2 ln phn bo.  Chu k

t bo bao gm k trung gian v qu trnh nguyn phn.  K trung gian chim

phn ln chu k t bo.  V d,  t bo ngi nui cy trong ng nghim c chu

k t bo ko di khong 24 gi th k  trung gian chim 23  gi cn nguyn phn

chim 1  gi.

K trung gian c chia thnh cc pha nh l G1 ,  S v G2.  Ngay sau khi va

mi phn chia xong,  t bo bc vo pha G1 .  Trong pha ny,  t bo tng hp

cc cht cn cho s sinh trng.   nhng t bo c kh nng phn chia,  khi t

bo sinh trng t c mt kch thc nht nh th chng tin hnh nhn

i ADN  chun b cho qu trnh phn bo.  Pha nhn i ADN v nhim sc

th (NST)  c gi l pha S.  Cc NST c nhn i nhng vn cn nh vi

nhau  tm ng to nn 1  NST kp bao gm 2 nhim sc t (crmatit) .  Kt

thc pha S,  t bo s chuyn sang pha G2.  Lc ny t bo s tng hp tt c

nhng g cn li  cn cho qu trnh phn bo.  

Chu k t bo c iu khin mt cch rt cht ch.  Thi gian v tc 

phn chia t bo  cc b phn khc nhau ca cng mt c th ng,  thc vt

l rt khc nhau v c iu khin nhm m bo s sinh trng v pht trin

bnh thng ca c th.  

chu k t bo v qu trnh nguyn phn

IV
P h n  b  o

Bi
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Hnh 18.1.  Chu k t bo

Cc t bo trong c th a bo ch phn chia khi nhn c cc tn hiu t

bn ngoi cng nh bn trong t bo.  Chu k t bo c iu khin bng mt

h thng iu ho rt tinh vi  m hin nay cc nh sinh hc mi bit c phn

no  mc  phn t (cng trnh nghin cu v iu ho chu k t bo  c

trao gii thng Nben v Y hc nm 2002).  Nu cc c ch iu khin phn

bo b h hng hoc trc trc,  c th c th b  lm bnh.  Bnh ung th l mt

v d cho thy,  t bo ung th  thot khi cc c ch iu ho phn bo ca

c th nn n phn chia lin tc  to nn cc khi u chn p cc  c quan khc.  

II   Qu trnh nguyn phn

1 .  Phn chia nhn 

Nguyn phn l hnh thc phn chia t bo ph bin  cc sinh vt nhn thc.

Qu trnh ny bao gm 2 giai on :  phn chia nhn v phn chia t bo cht.

Phn chia nhn (phn chia vt cht di truyn) thc cht l mt qu trnh lin tc

nhng da vo mt s c im ngi ta c th chia thnh 4 k l k u,  k gia,

k sau v k cui (hnh 18 .2).  
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Hnh 18.2.  Nguyn phn  t bo ng vt

a)  K trung  gian  ;  b)  u  k u  ;  c)  Cui  k u  ;  d)  K gia ;  e)  K sau  ;  f)  K cui  

(hng trn  l nh chp di  knh  hin  vi  quang hc ;  hng di  l s  minh ho).  



K u : Cc NST kp sau khi nhn i  k trung gian dn c co xon.  Mng
nhn dn tiu bin, thoi phn bo dn xut hin.  y c th xem nh giai on bao
gi vt liu di truyn v chun b phng tin chuyn ch (thoi phn bo).

K gia : Cc NST kp co xon cc i v tp trung thnh 1  hng  mt phng
xch o.  Thoi phn bo c nh vo 2 pha ca NST ti tm ng.  

K sau : Cc nhim sc t  tch nhau ra v di chuyn trn thoi phn bo v 2 cc
ca t bo.  

K cui : NST dn xon dn v mng nhn xut hin.  

2.  Phn chia t bo cht

Sau khi k sau hon tt vic phn chia vt cht di truyn, t bo cht bt u phn
chia thnh 2 t bo con.  Cc t bo ng vt phn chia t bo cht bng cch tht
mng t bo  v tr mt phng xch o,  cn t bo thc vt li to thnh 
t bo  mt phng xch o.

Da vo hnh 18.2,  hy gii thch do u nguyn phn li c th to ra c 
2 t bo con c b NST ging y ht t bo m.

III   ngha ca qu trnh nguyn phn

i vi cc sinh vt nhn thc n bo,  nguyn phn l c ch sinh sn.  T 
1  t bo m qua nguyn phn to ra 2 t bo con ging y ht nhau.

i vi cc c th sinh vt nhn thc a bo,  nguyn phn lm tng s lng 
t bo gip c th sinh trng v pht trin.  Ngoi ra,  nguyn phn cng ng vai
tr quan trng gip c th ti sinh nhng m hoc cc c quan b tn thng.  cc
sinh vt sinh sn sinh dng, nguyn phn l hnh thc sinh sn to ra cc c th
con c kiu gen ging kiu gen ca c th m.

Chu k t bo gm k trung gian v qu trnh nguyn phn.

Nguyn phn l hnh thc phn chia t bo  sinh vt nhn
thc,  trong  vt cht di truyn c phn chia ng u cho
cc t bo con.

Nguyn phn gip cc c th sinh vt nhn thc thc hin cc
chc nng sinh sn,  sinh trng v ti sinh cc m v cc b
phn b tn thng.

Nguyn phn v ton b chu k t bo c c th kim sot
v iu khin mt cch cht ch gip c th sinh vt sinh trng
v pht trin bnh thng.  
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Cu hi  v bi  tp

1 . Chu k t bo bao gm nhng giai  on  no,  nu   ngha ca vic
iu  ho chu  k t bo.

2. Ti  sao cc NST phi  co xon ti  a trc khi  bc vo k sau  ?

3. iu  g s xy ra nu   k g ia ca nguyn phn,  thoi  phn bo 
b  ph hu ?

4.  Nu  ngha ca nguyn phn.

Em c bit ?

Thuc l -  tc nhn  gy ung th !

Cc cht c trong khi thuc c th lm tn thng vt cht di truyn ca
t bo lm ri lon qu trnh iu ho phn bo.  T bo phi khi b t bin
thot khi c ch iu ho phn bo s phn chia v hn nh dn n to
khi u.  Khng nhng th,  cc t bo ung th li cn c kh nng di cn,  
tc l chng c th di chuyn vo mu v i n c tr  nhiu ni khc nhau
trong c th.  V th,  ht thuc l nhiu c th b ung th phi.

T bo  c lp trnh   cht !

Ngoi vic cht do tn thng hoc b u c,  cc t bo trong c th 
a bo cn cht theo chng trnh.  iu ny c ngha l t bo ch c sng
n mt thi gian nht nh do h gen nh sn trong chng trnh hot ng
ca t bo.  Nu cc c ch iu khin s cht theo chng trnh ca t bo
b trc trc th c th s b ri vo trng thi bnh l.  V d,  khi b nhim trng,
lng bch cu trung tnh trong mu tng ln rt nhanh  tiu dit cc 
t bo vi khun.  Nhng sau khi hon thnh nhim v,  cc t bo ny c
lp trnh  t cht nu khng c th s b bnh bch cu trung tnh.  Hay,
khi cn trong bo thai,  cc ngn tay ca chng ta c dnh vi nhau bi mt
lp mng.  Khi thai nhi c 59 ngy tui,  cc t bo ca mng ny theo
chng trnh t cht lm cho cc ngn tay ca chng ta ri nhau ra.  iu g
s xy ra nu cc t bo ny khng t cht ?
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Gim phn gm 2 ln phn bo lin tip v xy ra  cc c quan sinh sn nhng

ch c mt ln ADN nhn i.  Qua gim phn t 1  t bo ban u cho ra 4 t bo

con vi s lng NST gim i mt na.  

I  Gim phn I  

1 .  K u I  

Ging nh trong nguyn phn, ti k trung gian,  cc NST c nhn i v cc
nhim sc t (crmatit)  vn cn nh vi nhau ti tm ng.  Mt NST bao gm 2
nhim sc t nh vy c gi l NST kp.

Bc vo k u I (hnh 19.1 ),  cc NST kp bt i vi nhau theo tng cp tng
ng.  Sau khi tip hp, cc NST kp dn dn co xon li.

Tip n, cc NST kp trong mi cp NST kp tng ng dn dn y nhau ra
bt u t tm ng.  Trong khi NST tip tc co xon li th thoi phn bo cng hnh
thnh v mt s si thoi c nh vi tm ng ca cc NST.  Trong qu trnh bt
i,  cc NST kp trong cp NST kp tng ng c th trao i cc on crmatit
cho nhau.  Hin tng ny c gi l hin tng trao i cho.

Cui k u,  mng nhn v nhn con dn tiu bin.

K u I chim phn ln ton b thi gian ca qu trnh gim phn.  Tu theo
tng loi,  k u I c th ko di ti vi ngy thm ch vi chc nm nh  ngi
ph n.

2.  K gia I  

Cc cp NST kp tng ng sau khi bt i v co xon cc i di chuyn v
mt phng xch o ca t bo v tp trung thnh 2 hng.  Dy t phn bo t mi
cc t bo ch nh vo mt pha ca mi NST kp trong cp tng ng.

3.  K sau I  

Mi NST kp trong cp NST kp tng ng di chuyn theo dy t phn bo v
mt cc ca t bo.
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Bi
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Hnh 19.1.  Cc k ca gim phn I

4.  K cui  I  

Sau khi i  v cc ca t bo,  cc  NST kp dn dn dn xon.  Mng nhn v

nhn con dn dn xut hin.  Thoi phn bo tiu bin.  Sau  l qu trnh phn

chia t bo cht to nn 2 t bo con c s lng NST kp gim i mt na.  

Sau  khi  kt thc  gim phn I,  cc  t bo  bc  vo  gim phn II  m

khng  nhn i  NST.
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II  Gim phn II  

Quan st hnh 19.1  v gii thch ti sao gim phn li to ra c cc t bo con

vi s lng NST gim i mt na ?

Hnh 19.2.  Cc k ca gim phn II



Phn bo gim phn II c bn ging nh nguyn phn cng bao gm cc k :  

k u II,  k gia II,  k sau II v k cui II (hnh 19.2).  

Sau gim phn II,  cc  t bo con s  bin i thnh cc  giao t.  cc  loi

ng vt,  qua qu trnh pht sinh giao t c,  4  t bo con s  bin thnh 4

tinh trng chui vo lng ng sinh tinh ca tinh hon  i  vo ti  cha tinh ;

qu trnh pht sinh giao t ci,  sau 2 ln gim phn ch to ra 1  t bo trng,

3  t bo nh khc (gi l t bo th cc)  khng lm nhim v sinh sn.  i vi

cc loi thc vt,  sau khi gim phn cc t bo con phi tri qua mt s ln

phn bo  thnh ht phn hoc ti phi.

III   ngha ca gim phn

S phn li c lp v t hp t do ca cc cp NST trong qu trnh gim phn

kt hp vi qu trnh th tinh thng to ra rt nhiu bin d t hp.  S a dng di

truyn  th h sau ca cc loi sinh vt sinh sn hu tnh (ch yu l do cc bin

d t hp) l ngun nguyn liu cho qu trnh chn lc t nhin,  gip cc loi c

kh nng thch nghi vi iu kin sng mi.

Cc qu trnh nguyn phn, gim phn v th tinh gp phn duy tr b NST c

trng cho loi.

Gim phn bao gm 2  ln phn chia lin tip nhng ch c

mt ln nhn i NST.  

Trong gim phn I,  cc NST kp tng ng tip hp vi nhau

theo tng cp v gia chng c th xy ra s trao i cc on NST.

Kt qu ca qu trnh gim phn,  t 1  t bo m cho ra 

4 t bo con c s lng NST gim i mt na.

Gim phn kt hp vi th tinh v nguyn phn l c ch m

bo vic duy tr b NST c trng v n nh cho loi.
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Cu hi  v bi  tp

1 . M t tm tt d in  bin cc k ca gim phn I .

2. Hin  tng cc NST tng ng bt i  vi  nhau c  ngha g ?

3. Nu s khc bit gia nguyn phn v gim phn.

4. Nu  ngha ca qu trnh  gim phn.

Em c bit ?

Gim phn   ngi  c th 

ko di  hn  na th k !

Khi va mi sinh ra,  trong bung trng ca b gi  c cc t bo ang

 k u I ca gim phn.  Cc t bo sinh trng dng li  k ny cho ti

khi em gi dy th v khi trng rng t bo mi qua gim phn I.  ph

n trng thnh,  trng rng v di chuyn vo n vi trng nu gp tinh

trng v c th tinh th lc  t bo mi hon tt gim phn II.  Ngi

ph n  tui ngoi 50 cn rng trng th nhng t bo   tn ti  k

u I ca gim phn ti trn 50 nm.
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I   Mc tiu
Sau khi hc xong bi ny,  hc sinh phi :

 Xc nh c cc k khc nhau ca nguyn phn di knh hin vi.

 V c cc t bo  cc k ca nguyn phn quan st c di knh hin vi.

 Rn luyn c k nng quan st tiu bn trn knh hin vi.

II   Chun b  
 Knh hin vi quang hc c vt knh 10 v 40, th knh 10 hoc 15.

 Tiu bn c nh lt ct dc r hnh hoc cc tiu bn tm thi.  

III   Ni dung v cch tin hnh

 t tiu bn c nh ln knh hin vi v iu chnh sao cho vng c mu

vt (r hnh)  vo gia hin vi  trng,  ni c ngun sng tp trung.

 Quan st ton b lt ct dc r hnh t u n n u kia di vt 

knh 1 0  s b xc nh vng r c nhiu t bo ang phn chia.

 Chnh vng c nhiu t bo ang phn chia vo chnh gia hin vi trng

v chuyn sang quan st di vt knh 40.

Nhn bit cc  k ca qu trnh nguyn phn trn tiu bn (tham kho nh

chp di knh hin vi  hnh 20).  

V t bo  mt s k khc nhau quan st c trn tiu bn vo v.  Lu  :

s dng bt ch 2B  c th d dng ty xo khi cn sa i v v cng chi

tit,  cng ging nh nhng g quan st c cng tt.

nhng trng c iu kin,  thy c gio c th lm sn cc tiu bn tm

thi (tiu bn p r hnh)  cho hc sinh quan st hoc xem bng hnh quay qu

trnh nguyn phn xy ra trong t bo sng.
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Hnh 20.  nh chp cc k ca nguyn phn  r hnh

IV Thu hoch 
Hc  s inh cn gii  thch ti  sao  cng  mt k  no    ca nguyn phn

trn tiu  bn li  c  th  trng  rt  khc  nhau  ?

I  Tm tt cc ni dung c bn ca phn sinh hc t bo

1 .  Thnh phn ho hc ca t bo

Bn nguyn t C,  H,  O  v N l nhng nguyn t chnh gp phn to nn
khong 96%  khi  lng  cc  c th  sng.

Do phn t nc  c  tnh phn cc  nn nc  c  vai  tr  c  bit quan trng
i  vi  s sng.

Cc  hp cht hu c nh cacbohirat,  prtin v axit nuclic  u l
nhng i  phn t c  cu to  theo nguyn tc  a phn.  Cch thc  lin kt,
trnh t sp xp v s lng  ca cc  n phn trong  mi  phn t quyt nh
cc c  tnh l ho hc  ca chng.  Lipit l cht hu c k  nc.

n tp phn sinh hc t bo

Bi
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2.  Cu to t bo

T bo l n v c bn cu to nn mi c th sng.

Mi t bo u c cu to t 3  b phn chnh :  mng sinh cht,  t bo
cht v nhn (hay vng nhn).

T bo thng c kch thc nh m bo ti u ho t  l  S/V.

C 2 loi t bo l :  t bo nhn s v t bo nhn thc.  

T bo nhn s c kch thc nh,  khng c h thng mng bn trong t
bo,  khng c cc bo quan c mng bao bc.  Vt cht di  truyn ca t bo
nhn s cha c mng bao bc.  

T bo nhn thc c kch thc ln hn nhiu so vi t bo nhn s.  Vt cht
di truyn ca t bo c bao bc bi 2 lp mng to nn nhn t bo,  bn trong
t bo c h thng ni mng,  c nhiu bo quan c bao bc bi 1  hoc 2 lp
mng,  c khung xng t bo c lm bng cc si prtin.  Cc  bo quan thc
hin nhng  chc  nng chuyn bit :  nhn t bo cha thng tin di  truyn
iu khin mi  hot ng sng ca t bo,  ti  th  v lc  lp thc  hin chc
nng  chuyn ho nng lng,  lizxm l nh my ti  ch rc  thi,  Gngi  l
nh my lp rp v phn phi  cc  sn phm ca t bo,  ribxm l nh my
tng hp prtin 

Mng sinh cht c cu trc khm ng v c chc nng iu khin cc cht
ra vo t bo mt cch c chn lc.  Cc phng thc vn chuyn qua mng :
vn chuyn ch ng,  vn chuyn th ng,  xut bo v nhp bo.

3.  Chuyn  ho  vt  cht  v  nng  lng

T bo l h m,  lun trao i cht v nng lng vi mi trng.

ATP c coi l ng tin nng lng ca t bo.

Quang hp l qu trnh chuyn i nng lng nh sng mt tri thnh
dng nng lng tim n trong hp cht hu c.  Quang hp bao gm 2 pha :
pha sng v pha ti.  

H  hp t bo  l  qu  trnh phn gii  cc  hp cht hu  c   to  ra  nng
lng  di  dng  ATP.  Qu trnh phn gii  glucz bao  gm 3  giai  on
(ng  phn,  chu  trnh Crep v chui  chuyn lectron)  vi  sn phm chnh
l ATP,  cc  sn phm ph  l  CO2 v nc.  c  im ca qu  trnh ny  l
nng  lng  trong  phn t glucz c  gii  phng  mt cch t t tng
bc  mt v c  iu  khin bng  mt h  thng  cc  enzim.
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4.  Phn chia t bo

S sng c duy tr lin tc t th h ny qua th h khc thng qua qu
trnh truyn t thng tin di truyn lu tr trn ADN.

Qu trnh truyn t thng tin di truyn trn ADN c thc hin qua cc
hnh thc phn chia t bo.

Nguyn phn l qu trnh phn bo m bo s truyn t thng tin mt cch
nguyn vn t t bo ny sang t bo khc nhm thc hin cc chc nng sinh
sn,  sinh trng v pht trin cng nh kh nng ti sinh cc m v c quan 
cc c th sinh vt a bo.

Gim phn ch xy ra  cc c th lng bi c hnh thc sinh sn hu tnh
gip to ra s a dng di truyn lm ngun nguyn liu cho qu trnh tin ho.  

I I  Hng  dn  n  tp

 c th nm chc c cc khi nim v ni dung c bn ca tng bi
tng chng v thy c cc mi quan h hu c gia cc kin thc ca cc
bi,  cc  chng vi nhau,  cc  em nn tun theo mt quy trnh sau y.

1 .  Nm chc cc khi  nim then cht ca tng bi  v tng chng

Lm th no  bit c mnh c thc s hiu ng c nhng khi nim
ct li ca bi,  ca chng ?  

Cch tt nht l sau khi hc nhng khi nim quan trng,  ta din t li  cc
khi nim  bng ngn t ca mnh nhng lm sao vn m bo c ng
bn cht ca cc  khi nim.

t ra cc cu hi ti sao li  nh vy ?  Lm th no ngi ta bit c iu
 ?    Sau ,  hy c gng tm cu tr li,  nu khng tr li c th trao i
vi bn hoc hi gio vin.  C nh vy,  chng ta mi hiu bi su sc  v ghi
nh lu hn.

2.  Tm kim mi  l in  h qua li  gia cc khi  n im

Kin thc ca cc bi,  cc chng khng tch ri m c quan h lgic  vi
nhau.  Tuy nhin,  nu chng ta ch ch  n chi tit nhng li khng c cch
nhn khi qut,  khng xem xt s vic  mt cch tng th th kin thc thu c
ch l mt tp hp cc khi nim ri rc.  C hc thuc lng cc kin thc ri
rc mt cch my mc th s li  qun i rt nhanh v khng th vn dng kin
thc  gii quyt c vn  ca thc tin i sng.
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C gng  lin h  gia kin thc  mi  vi  kin thc   hc,  gia l thuyt

vi  thc  tin.  C  nh vy,  chng  ta mi  nh c  lu  v bit  cch vn dng

kin thc    gii  quyt vn .  

3.  Xy dng  bn   khi  n im

Ging nh mt bn  giao thng cho ta bit cc  ng i gia cc  thnh
ph hay cc ng ph ca mt thnh ph th bn  khi nim l mt s 
cho ta bit cc khi nim khoa hc c nhng mi lin h qua li  vi nhau nh
th no.  C 2 loi bn  khi nim :  bn  phn nhnh (hnh cy)  v bn 
mng li.

Bn  khi nim dng phn nhnh : Di y l mt bn  khi nim
dng phn nhnh cn ang v d.  Cc em hy hon thnh cc phn cn li.

Bn   khi  nim dng mng li  : Cc  em c  th  t xy  dng  cc  bn

  khi  nim kiu  mng  li  theo  cch sau  y.  

Trc ht xc nh mt ch  ln,  mt qu trnh ri chn ra mt s khi
nim then cht phn nh ch  hoc qu trnh .  Tip n,  v cc  gch ni
hoc mi tn ni cc  khi nim  vi nhau v bn trn mi mi tn hay gch
ni ghi cc li ch thch sao cho ph hp vi mi quan h nhn qu gia chng
v ton b cc  mi lin h ca bn  th hin ch ,  qu trnh  chn.  Vi
cng mt b cc  khi nim c th v c rt nhiu cc bn  khi nim khc.
Bn  khi nim c coi l sai khi cc  ch  thch trn cc  mi  tn khng
ph hp.

Sinh hc t bo

Thnh phn
ho hc

Cu to
t bo

Chuyn ho 
vt cht v 
nng lng

Phn chia
t bo



Lc lp ATP Ti  th
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V d,  vi cc  khi nim nh ATP,  lc lp,  ti  th,  t bo thc vt v h hp

t bo, ta c th xy dng c nhiu bn  khi nim khc nhau th hin qu

trnh chuyn ho nng lng.  Sau y l mt trong cc bn   :

H hp t bo

1  2                    3

4                            5  

6                      7               8  

T bo thc vt

1 .  Lc lp cung cp vt l iu  (ng glucz)  cho qu trnh  h hp 
t bo.

2.  H hp t bo to ra ATP lm ngun nng lng cho cc hot ng
ca t bo.

3. Chu  trnh  Crep v chui  chuyn lectron  ca h hp t bo c 
thc h in  phn  ln   trong  ti  th.

4. Lc lp to ra ATP thng qua qu trnh  quang hp.

5.  ATP ch  yu  c to ra nh chui  chuyn lectron trn  mng trong
ca ti  th.

6. Lc lp  l  bo quan  thc h in  chc nng  quang  hp ca t bo
l  cy.

7. T bo thc vt chuyn i  nng lng nh sng mt tri  thnh
dng nng lng ho hc di  dng ATP.

8. Ti  th ca t bo thc vt l ni  chuyn ho nng lng trong
glucz thnh ATP.
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I Khi nim vi sinh vt

Vi sinh vt l nhng c th nh b, ch nhn r chng di knh hin vi.
Phn ln vi sinh vt l c th n bo nhn s hoc nhn thc, mt s l tp hp
n bo. Vi sinh vt gm nhiu nhm phn loi khc nhau, chng c c im
chung l hp th v chuyn ho cht dinh dng nhanh, sinh trng v sinh sn rt
nhanh, phn b rng.

II Mi trng v cc kiu dinh dng

1 .  Cc loi  mi  trng c bn

Vi sinh vt cn khong 10 nguyn t vi hm lng ln  tng hp nn 
cacbohirat,  lipit,  prtin,  axit nuclic  Rt nhiu nguyn t khc vi hm lng
t nhng li cn thit  hot ho cc enzim  Trong t nhin,  vi sinh vt c mt 
khp ni,  trong cc mi trng v iu kin sinh thi rt a dng.  

Trong phng th nghim, cn c vo cc cht dinh dng, mi trng nui cy
vi sinh vt c chia lm ba loi c bn :  mi trng dng cht t nhin (gm cc
cht t nhin),  mi trng tng hp (gm cc cht  bit thnh phn ho hc v
s lng) v mi trng bn tng hp (gm cc cht t nhin v cc cht ho hc).
Cc mi trng nui cy vi sinh vt c th  dng c (c thch) hoc lng.  

Dinh  dng,  chuyn  ho vt cht
v nng  lng   vi  sinh  vt

I

Chuyn  ho vt cht 
v nng  lng   vi  s inh  vt

Bi
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2.  Cc kiu dinh dng

Da vo nhu cu ca vi sinh vt v ngun nng lng v ngun cacbon, ngi
ta chia cc hnh thc dinh dng thnh 4 kiu :

Cn c vo ngun nng lng,  ngun cacbon,  vi sinh vt quang t dng khc vi

vi sinh vt ho d dng  ch no ?

III  H hp v ln men

Trong mi trng c xi phn t,  mt s vi  sinh vt tin hnh h hp 
hiu kh.  Cn khi mi trng khng c xi phn t,  th vi  sinh vt tin hnh
ln men hoc h hp k kh.  

Kiu
dinh dng

Ngun
nng lng

Ngun cacbon 
ch yu

V d

Quang

t dng
nh sng CO2

Vi khun lam,  to  n
bo,  vi  khun lu  hunh
mu ta v mu  lc

Ho t dng Cht v c CO2

Vi khun nitrat ho,  vi
khun xi ho hir,  xi
ho lu hunh  

Quang

d dng
nh sng Cht hu c

Vi khun khng cha lu
hunh mu lc v mu ta 

Ho d dng Cht hu c Cht hu c
Nm,  ng  vt  nguyn
sinh,  phn ln vi  khun
khng  quang  hp
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1 .  H  hp

H hp l mt hnh thc ho d dng cc hp cht cacbohirat.

a) H hp hiu kh

H hp hiu kh l qu trnh xi ho cc phn t hu c,  m cht nhn lectron
cui cng l xi phn t.  vi sinh vt nhn thc,  chui chuyn lectron  mng
trong ti th,  cn  vi sinh vt nhn s din ra ngay trn mng sinh cht.  

Sn phm cui cng ca qu trnh phn gii ng l CO
2
v H

2
O.  vi khun,

khi phn gii mt phn t glucz t bo tch lu c 38  ATP, tc l chim 40%
nng lng ca phn t glucz.  C mt s vi sinh vt hiu kh,  khi mi trng
thiu mt s nguyn t vi lng lm ri lon trao i cht  giai on k tip vi
chu trnh Crep.  Nh vy,  loi vi sinh vt ny thc hin h hp khng hon ton.

b) H hp k kh 

H hp k kh l qu trnh phn gii cacbohirat  thu nng lng cho t bo,
cht nhn lectron cui cng ca chui chuyn lectron l mt phn t v c khng
phi l xi phn t.  V d cht nhn lectron cui cng l NO

3
trong h hp nitrat,

l SO
4
2 trong h hp sunphat.

Hy ly v d v vi sinh vt cho tng loi h hp m em bit.

2.  Ln men 

Ln men l qu trnh chuyn ho k kh din ra trong t bo cht,  trong ,  cht
cho lectron v cht nhn lectron l cc phn t hu c,  v d :  ln men ru,
ln men lactic.. .

Cn c vo ngun nng lng v ngun cacbon,  vi sinh vt c
cc kiu dinh dng khc nhau :  quang t dng,  quang d dng,
ho t dng v ho d dng.

Tu thuc vo s c mt ca xi phn t m vi sinh vt c cc
kiu h hp hay ln men.

Vi sinh vt c  khp ni vi cc mi trng t nhin khc nhau.
C 3  loi mi trng nui cy vi sinh vt c bn :  mi trng dng
cht t nhin,  mi trng tng hp v mi trng bn tng hp.
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Cu hi  v bi  tp

1 .  Cho cc v d  v mi  trng t nhin  c vi  sinh  vt pht trin.

2. Nu nhng tiu  ch c bn  phn thnh cc kiu  dinh  dng ca

vi  sinh  vt.

3. Khi c nh sng v giu CO2,  mt loi vi  sinh vt c th pht trin trn

mi trng vi thnh phn c tnh theo n v g/l nh sau :  

(NH4)3PO4  1 ,5  ;  KH2PO4  1 ,0  ;  MgSO4  0,2  ;  CaCl2  0, 1  ;

NaCl   5,0.

a)  Mi  trng trn  l loi  mi  trng g ?

b)  Vi  sinh  vt pht trin  trn  mi  trng ny c kiu  d inh  dng g ?

c)  Ngun cacbon,  ngun nng lng v ngun nit ca vi  sinh  vt

ny l g ?

Em c bit ?

Nm men  gy bnh

Nm men Candida albicans thuc lp nm bt ton,  bnh thng sng hoi

sinh,  gy bnh khi c th yu hoc sinh sn qu nhiu,  gy vim nhim 

ng tiu ho,  niu sinh dc

I  qu trnh tng hp

Vi sinh vt sinh trng nhanh, do c qu trnh hp th cht dinh dng, chuyn
ho vt cht,  nng lng v sinh tng hp cc cht din ra  trong t bo vi tc 
rt nhanh.

Qu  trnh  tng  hp
v  phn  g ii  cc  cht   vi  s inh  vt
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Phn ln vi sinh vt c kh nng t tng hp c cc loi axit amin.  Vi sinh
vt s dng nng lng v enzim ni bo  tng hp cc cht.

 S tng hp prtin l do cc axit amin lin kt vi nhau bng lin kt peptit.

nAxit amin  Prtin

 Tng hp plisaccarit nh cht khi u l ADP  glucz (anzin
iphtphatglucz) :  

(Glucz)n + ADP  glucz  (Glucz)n + 1 + ADP

 S tng hp lipit  vi sinh vt l do s kt hp glixrol v cc axit bo bng
lin kt este.  

 Cc baz nit    kt hp vi ng 5  cacbon v axit phtphoric  to ra cc
nucltit,  s lin kt cc nucltit to ra cc axit nuclic.

Con ngi s dng vi sinh vt  to ra cc loi axit amin qu nh 
axit glutamic (nh vi khun Corynebacterium glutamicum),  lizin (nh cc loi vi
khun Brevibacterium)  v to prtin n bo (nh nm men  loi vi sinh vt 
n bo giu prtin).

II   qu trnh phn gii

1 .  Phn gii  prtin v ng dng

Qu trnh phn gii cc prtin phc tp thnh cc axit amin din ra bn
ngoi t bo nh vi sinh vt tit prtaza ra mi trng.  Cc axit amin ny c
vi sinh vt hp th v phn gii tip  to ra nng lng cho hot ng sng
ca t bo.

Khi mi trng thiu cacbon v tha nit,  vi  sinh vt s kh amin ca axit
amin v s dng axit hu c lm ngun cacbon,  do  c amniac bay ra.  Nh
prtaza ca vi  sinh vt m prtin ca c,  u tng. . .  c phn gii to ra
cc axit amin,  dng nc mui chit cha cc axit amin ny ta c cc loi
nc mm,  nc chm

 Bnh ng nc tht v bnh ng nc ng  lu ngy,  khi m np c mi

ging nhau khng ? V sao ?

 Em hy k nhng thc phm c sn xut bng cch s dng 
vi sinh vt phn gii prtin.

 Theo em th trong lm tng v lm nc mm,  ngi ta c s dng cng mt loi
vi sinh vt khng ? m trong tng v  nc mm t u ra ?
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2.  Phn gii  plisaccarit v ng dng

Nhiu loi vi  sinh vt c kh nng phn gii ngoi bo cc plisaccarit
(tinh bt,  xenlulz )  thnh cc  ng  n (mnsaccarit) ,  sau    cc
ng  n ny  c  vi  s inh vt hp th  v phn gii  tip  theo  con ng
h  hp hiu  kh,  k  kh hay  ln men.

Con ngi s dng cc enzim ngoi bo nh amilaza  thu phn tinh bt 
sn xut ko,  xir,  ru

a) Ln men tilic

Nm (ng ho) Nm men ru
Tinh bt Glucz tanol + CO2

b) Ln men lactic

Ln men lactic l qu trnh chuyn ho k kh ng (glucz, lactz) thnh
sn phm ch yu l axit lactic,  c 2 loi ln men lactic l ln men ng hnh v
ln men d hnh.

Vi khun lactic ng hnh
Glucz Axit lactic

Vi khun lactic d hnh
Glucz Axit lactic + CO2 + tanol + Axit axtic.. .

Em hy k nhng thc phm  s dng vi khun lactic ln men.

c) Phn gii xenlulz 

Hp cht ch yu trong xc thc vt l xenlulz.  Vi sinh vt tit h enzim 
xenlulaza  phn gii xenlulz lm cho t giu cht dinh dng v trnh 
 nhim mi trng.  Ngi ta thng ch ng cy vi sinh vt  phn gii nhanh
cc xc thc vt.

Mt khc,  do qu trnh phn gii tinh bt,  prtin,  xenlulz  m vi sinh vt
lm hng thc phm,  ung, qun o v thit b c xenlulz.

iII  Mi quan h gia tng hp v phn gii

Tng hp (ng ho) v phn gii (d ho) l hai qu trnh ngc chiu nhau,
nhng thng nht trong hot ng sng ca t bo.  ng ho tng hp cc cht
cung cp nguyn liu cho d ho,  cn d ho phn gii cc cht cung cp 
nng lng, nguyn liu cho ng ho.  



Vi sinh vt c kh nng t tng hp cc thnh phn t bo ca
chnh mnh nh prtin,  plisaccarit,  lipit v axit nuclic   t cc
hp cht n gin hp th t mi trng.  Nhng cht phc tp  mi
trng c phn gii thnh cc cht n gin nh vi sinh vt tit
cc enzim prtaza,  amilaza,  lipaza  ri c vi sinh vt hp th
 sinh tng hp cc thnh phn t bo hoc tip tc c phn gii
theo kiu h hp hay ln men.

Tng hp v phn gii l hai qu trnh ngc chiu nhau,  nhng
thng nht trong hot ng sng ca t bo.

Con ngi  s dng mt c li v hn ch mt c hi ca qu
trnh tng hp v phn gii cc cht  vi sinh vt nhm phc v cho
i sng v bo v mi trng.

Cu hi  v bi  tp 

1 . Vi  khun lam tng hp prtin  ca mnh  t ngun cacbon v nit 
u ? Kiu  dinh  dng ca chng l g ?

2. in s sai  khc ca hai  qu trnh  ln  men vo bng sau  :

3. Ti  sao khi   qu vi  chn  qua 3  4 ngy th c mi  chua ? 
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c im Ln men lactic Ln men ru

Loi vi sinh vt 

Sn phm

Nhn bit



Em c bit ?

S dng vi  sinh  vt lm sch mi  trng
Ngi ta  s dng nhng vi sinh vt,  chng hn Agrobacterium,   
phn gii cht hu c cha nit tng hp nh nitrphnol,  initrcrezn.             

- Cc gc nitrit (NO2) trong  t  rt  d  bin  thnh nitrsamin v iphnylnitrsamin

l nhng hp cht gy  nhim mi trng,  l tc nhn gy ung th.  Nitrit

c vi khun Nitrobacter xi ho thnh nitrat thnh phn bn rt thch hp

cho cy trng.  

H2S thng thy  nhng h ao giu cht hu c,  l nhn t lm c cht
hng lot.  S dng vi khun quang hp khng thi xi  xi ho H2S v 
c nh CO2 lm nc sch hn.

I   Ln men tilic

1 .  Mc tiu 

t c th nghim v quan st c hin tng ln men.

2.  Chun b
Dng c,  vt liu cho mt nhm th nghim (2  3  hc sinh) :

 3  ng nghim (ng knh t 1   1 ,5  cm, di 15  cm).

 Bnh men mi ch to c gi nh v ry ly bt mn (2  3g) hoc 
nm men thun khit.

 20 ml dung dch ng knh (saccarz) 10%.

 20 ml nc l un si  ngui.

3.  Ni  dung v cch tin hnh

 Cho vo y mi ng nghim 2 v 3  :  1  g  bt bnh men hoc nm men
thun khit.

  nh 10 ml dung dch ng theo thnh ng nghim 1  v 2.

  nh 10 ml nc l un si  ngui theo thnh ng nghim 3  (hnh 24).
 Sau   cc ng nghim trn  nhit  30  32      oC, quan st hin tng 

xy ra trong cc ng nghim.
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Hnh 24.  S  th nghim ln men ru dng bnh men

Ch  : Gio vin cn chun b mt b th nghim gm 3  ng nghim nh trn
 lm mu trc khi cho hc sinh th nghim 3   4 gi.

4.  Thu hoch

 Hy in hp cht c hnh thnh thay ch X trong s  sau :

Nm  men
ng CO2 + X + Nng lng (t)

 in cc nhn xt vo bng :  c (+),  khng c ().
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Nhn xt ng nghim 1 ng nghim 2 ng nghim 3

C bt kh CO2

ni ln

C mi ru 

C mi ng  

C mi 
bnh men  



 T bng trn rt ra kt lun iu kin ln men tilic l g ?

Lu  chung : Hc sinh cn t ng th nghim ln men ru,  gio vin
kim tra cc ng ln men ru ca hc sinh,  ng vin cc em lm ng,  sa
cha nhng ch sai.

I I   Ln men lactic

1 .  Mc tiu  

Bit lm sa chua,  mui chua rau qu.  

2.  Chun b

Mt hp sa chua Vinamilk,  mt hp sa c c ng,  tha,  cc ong,  cc
ng v m un nc,  ci sen,  bp ci,  dao con,  dung dch NaCl,  bnh hoc vi
 mui da.

3.  Ni  dung v cch tin hnh

a)  Lm sa chua

un nc si,  pha sa ngt va ung,   ngui 40oC (p tay cn m nng),
cho mt tha sa chua Vinamilk vo,  ri trn u,   ra cc,   vo ni c
nhit  40oC (c th  vo cc hp xp),  y kn,  sau 3   5  gi s thnh sa
chua,  mun bo qun  vo t lnh.  Vi khun lactic  bin dch sa trn thnh
dch cha nhiu axit lactic.  Cazin (prtin ca sa)  trong iu kin  pH
thp s kt ta.  

 Vit hp cht c hnh thnh thay ch X trong s  lm sa chua : 

Vi khun lactic 
Glucz X + Nng lng (t)   

 V sao sa ang t trng thi lng tr thnh st ?

 V sao sa chua l loi thc phm rt b dng ?

b) Mui chua rau qu

Ra sch da chut,  rau ci  (ci  sen,  bp ci ).  Ct rau thnh cc  on
di khong 3cm.  Da chut  c qu hoc  ct dc  (c  th phi  ch rm mt
cho ho).
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Cho rau qu vo vi,   ngp nc mui NaCl (5   6%), nn cht,  y kn,   ri
  ni m 28  30oC.

Lc u,  vi khun lactic  v cc  loi vi  khun khc c trn b mt rau qu
cng pht trin nh cht dinh dng t rau qu khuch tn ra mi trng do
qu trnh co nguyn sinh,  sau  khi pH gim,  c ch cc loi vi khun khc,
vi khun lactic  chim u th,  da qu chua ngon.

Gio  vin nn lm mt l  rau,  qu mui  trc  bui  th nghim khong
1    2  ngy.  

  C ngi cho l khng c tay mui da nn da d b kh,   kin ca em 

th no ? 

 V sao tr nh hay n ko rt d b su rng ? 

4.  Thu hoch

 Kim tra cc sn phm sa chua v rau qu chua, gii thch kt qu.

 Tr li cc cu hi nu trong bi vo v.

Em c bit ?

Trn th gii,  khong 80% lng ru tilic c sn xut bng con ng

ln men,  phn cn li c tng hp t tilen.  Ru tilic dng trong ch

bin cao su nhn to,  cc loi este. . .  Ru vang l loi nc ung ln men

ru t dch qu khng qua chng ct.  Ngi ta cn dng nm men lm

n bt m  lm bnh m,  bnh bao,  sn xut vitamin,  enzim. . .

Axit lactic c dng trong y dc,  ch to cht do,  sn,  trong cng

nghip nhum,  thuc da,  sn xut nha sinh hc (plilactic). . .



I   Khi nim sinh trng 

S sinh trng ca qun th vi sinh vt c hiu l s tng s lng t bo ca
qun th.

Thi gian t khi sinh ra mt t bo cho n khi t bo  phn chia hoc s t
bo trong qun th tng gp i gi l thi gian th h (k hiu l g).  V d :  E.coli

trong iu kin nui cy thch hp c 20 pht t bo li phn i mt ln.  

 Sau thi gian ca mt th h,  s t bo trong qun th bin i th no ?

 Nu s lng t bo ban u (N0) khng phi l mt t bo m l 105 t bo 

th sau 2 gi s lng t bo trong bnh (N) l bao nhiu ?
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sinh  trng  ca vi  s inh  vt 

Thi gian (pht) S ln phn chia 2n
S t bo ca qun

th (N0 x 2n)

0 0 20 = 1 1

20 1 21  = 2 2

40 2 22 = 4 4

60 3 23 = 8 8

80 4 24 = 16 16

100 5 25 = 32 32

120 6 26 = 64 64

II

S I NH  TRNG  V  S I N H  SN
CA  V I  S I N H  VT

Bi
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II  S sinh trng ca qun th vi  khun
1 .  Nui  cy khng lin tc

Mi trng nui cy khng c b sung cht dinh dng mi v khng c ly
i cc sn phm chuyn ho vt cht c gi l mi trng nui cy khng lin tc.

S t bo trong bnh sau n ln phn chia t N0 t bo ban u trong thi gian
t l :  Nt = N0 x 2n.

Hy tnh s ln phn chia ca E.coli trong mt gi ? 

Qun th vi khun trong nui cy khng lin tc sinh trng theo mt ng
cong gm 4 pha (hnh 25) :

Hnh 25.  ng cong sinh trng ca qun th vi khun
trong nui cy khng lin tc

a) Pha tim pht (pha lag)

Vi khun thch nghi vi mi trng, s lng t bo trong qun th cha tng.
Enzim cm ng c hnh thnh  phn gii c cht.

b) Pha lu tha (pha log)

Vi khun sinh trng vi tc  ln nht v khng i,  s lng t bo trong
qun th tng ln rt nhanh.

c) Pha cn bng 

S lng vi khun trong qun th t n cc i v khng i theo thi gian,
v s lng t bo sinh ra bng s lng t bo cht i.

d) Pha suy vong 

S t bo sng trong qun th gim dn do t bo trong qun th b phn hu
ngy cng nhiu,  cht dinh dng cn kit,  cht c hi tch lu qu nhiu.



 thu c s lng vi sinh vt ti a th nn dng  pha no ? 

2.  Nui  cy lin tc

 khng xy ra pha suy vong ca qun th vi khun th phi lm g ?

Trong nui cy khng lin tc,  cht dinh dng cn dn, cc cht qua chuyn
ho tch lu ngy cng nhiu  c ch s sinh trng ca vi sinh vt.   trnh hin
tng suy vong ca qun th vi sinh vt,  ngi ta lun i mi mi trng nui cy
bng cch b sung lin tc cc cht dinh dng vo v ng thi ly ra mt lng
dch nui cy tng ng,  l nguyn tc ca phng php nui cy lin tc.
Ngi ta s dng phng php nui cy lin tc trong sn xut sinh khi  thu
nhn prtin n bo,  cc hp cht c hot tnh sinh hc nh cc axit amin, enzim,
cc khng sinh,  cc hoocmn

Thi gian th h (g) l thi gian tnh t khi mt t bo sinh ra cho
n khi t bo  phn chia.  Sau g,  s t bo trong qun th tng
gp i.

Sinh trng ca qun th vi sinh vt trong nui cy khng lin tc
tun theo quy lut vi ng cong gm 4 pha c bn :  pha tim pht,
pha lu tha,  pha cn bng v pha suy vong.

Trong nui cy lin tc thnh phn ca mi trng nui cy lun
n nh,  qun th vi sinh vt s sinh trng lin tc,  dch nui cy
c mt  vi sinh vt tng i n nh.

Cu hi  v bi  tp

1 . Hy nu  c im 4 pha sinh  trng ca qun th vi  khun.

2. V sao,  qu trnh  sinh  trng  ca vi  sinh  vt trong  nui  cy khng
l in  tc c pha tim pht,  cn  trong  nui  cy l in  tc th  khng  c
pha ny ?

3. V sao,  trong nui  cy khng l in tc,  vi  sinh vt t phn hu  pha
suy vong,  cn trong nui  cy l in tc hin tng ny khng xy ra ?

Em c bit ?

Trong iu kin thch hp nht,  thi gian th h ca vi khun t 

(Vibrio cholerae) l 20 pht,  vi khun lactic (Lactobacillus acidophilus)
l  100 pht,  vi khun lao (M.  tuberculosis) l  1000 pht v trng giy
(Paramecium caudatum) l  24 gi.  
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S tng s lng c th vi sinh vt c xem l s sinh sn,  hnh thc sinh sn

ca vi sinh vt nhn s v vi sinh vt nhn thc c nhng nt khc nhau.

I  Sinh sn ca vi  sinh vt nhn s

1 .  Phn i  

Vi khun sinh sn ch yu bng cch phn i.  Khi hp th v ng ho cht

dinh dng,  t bo vi khun tng kch thc do sinh khi tng v dn n s phn

chia,   giai on ny mng sinh cht gp np (gi l mzxm) (hnh 26.1 ).  

Vng ADN ca vi khun s ly cc np gp trn mng sinh cht lm im

ta nh vo  nhn i,  ng thi thnh t bo hnh thnh vch ngn  to

ra 2 t bo vi  khun mi t mt t bo.  

Hnh 26.1.  Ht mzxm ca vi khun di knh hin vi in t

sinh sn ca vi  sinh vt

Bi
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2.  Ny chi  v to thnh bo t

Mt s vi  khun sinh sn bng ngoi bo t (bo t c hnh thnh bn
ngoi t bo sinh dng)  nh vi sinh vt dinh dng mtan (Methylosinus)  hay
bng bo t t (bo t c hnh thnh bi s phn t ca si sinh dng)  
x khun (Actinomycetes) . Vi khun quang dng mu ta (Rhodomicrobium

vannielii)  li  c hnh thc phn nhnh v ny chi (hnh 26.2).  Tt c cc bo
t sinh sn u ch c cc  lp mng,  khng c v v khng tm thy hp cht
canxiipiclinat.  

Khc vi cc  loi trn,  khi gp iu kin bt li t bo vi  khun sinh dng
hnh thnh bn trong mt ni bo t (endospore) .  y khng phi l hnh thc
sinh sn m ch l dng tim sinh ca t bo,  ni bo t c lp v dy v cha
canxiipiclinat.  

Hnh 26.2.  a)  Bo t t  x khun (x12.000) ; 

b)  T bo ny chi  vi khun quang dng mu ta (x18.000).

Vi khun c th sinh sn bng hnh thc no ?

II  Sinh sn ca vi  sinh vt nhn thc

1 .  Sinh sn bng bo t 

Nhiu loi  nm mc  c  th  s inh sn v  tnh bng  bo  t kn (bo t c

hnh thnh trong  ti,  hnh 26. 3a)  nh nm Mucor hay bng  bo  t trn 

nh nm Penicillium (hnh 26. 3b) ,  ng  thi  c  th  s inh sn hu  tnh bng

bo t qua gim phn.  
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Hnh 26.3.  Cc loi bo t

a) Bo t kn  ;  b)  Bo t trn

2.  Sinh sn bng cch ny chi  v phn i

Mt s nm men c th sinh sn bng cch ny chi nh nm men ru

(Saccharomyces) ,  phn i nh nm men ru rum (Schizosaccharomyces) .

Cc to n bo nh to lc  (Chlorophyta),  to mt (Euglenophyta) ,  trng

giy (Paramecium caudatum)  sinh sn v tnh bng cch phn i v sinh sn

hu tnh bng cch hnh thnh bo t chuyn ng hay hp t nh kt hp gia

2 t bo.

Vi sinh vt nhn s ch yu sinh sn bng hnh thc phn i,
 mt s c th sinh sn bng ngoi bo t hay bo t t,  
ny chi

Khi phn i,  mng sinh cht ca vi khun gp np hnh thnh
mzxm, vng ADN nh vo ht ny  nhn i,  ng thi thnh
t bo hnh thnh vch ngn to thnh 2  t bo con.

Nm, to n bo v ng vt nguyn sinh c th sinh sn bng
phn i hoc bng bo t v tnh hoc bo t hu tnh.
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Cu hi  v bi  tp
1 . Vi  khun c th hnh  thnh cc loi  bo t no ?

2. Cho v d  v cc bo t sinh  sn  vi  khun v  nm.

3.  Nu khng dit ht ni  bo t,  hp tht hp  lu  ngy s b  phng,
b  bin dng,  v sao ?

Em c bit ?

1  kg bo t vi  khun  than  cn  nguy him hn  c 
mt qu bom nguyn  t

Mt s vi khun trong nhng iu kin nht nh c th hnh thnh  bn trong

t bo sinh dng mt cu trc c bit bng cch loi bt nc,  v dy c

canxiipiclinat,  cu trc  chu c nhit  cao v cc cht c hi Cu

trc  gi l ni bo t vi khun (endospore).

 c thi,  bn khng b cho ni bo t vi khun than (Bacillus anthracis) vo

b th,  gi hng.  Khi ht cc bo t ny vo c th,  do c mi trng giu prtin,

chng ny mm ngay,  to mng nhy l chui trng hp axit D.  glutamic,  c

kh nng chng li s thc bo.  Khi sinh trng vi khun than tit ra prtin c

c tnh rt mnh,  gy st cao,  sng ty v t vong.  Ch cn mt lng rt nh

bo t ca vi khun than (khong 5.10 9gam)   lm mt ngi thit mng.  

I  Cht ho hc 

1 .  Cht dinh dng

Cc cht hu c nh cacbohirat,  prtin,  lipit  l cc cht dinh dng.  Mt
s cht v c cha cc nguyn t vi lng nh Zn,  Mn,  Mo  c vai tr quan trng
trong qu trnh ho thm thu,  hot ho enzim.  Mt s cht hu c nh axit amin,
vitamin  vi hm lng rt t nhng cn cho s sinh trng ca vi sinh vt song
chng khng t tng hp c t cc cht v c gi l nhn t sinh trng.

cc yu t nh hng n sinh trng
ca vi  sinh vt

Bi
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Vi sinh vt khng t tng hp c cc nhn t sinh trng c gi l vi sinh
vt khuyt dng, vi sinh vt t tng hp c gi l vi sinh vt nguyn dng.

V sao,  c th dng vi sinh vt khuyt dng (v d E.coli triptphan m)  

 kim tra thc phm c triptphan hay khng ?

2.  Cht c ch s sinh trng

Mt s cht ho hc thng c dng  c ch s sinh trng ca vi sinh vt.  
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Cc cht ho hc C ch tc ng ng dng

Cc hp cht phnol
Bin tnh cc prtin,
cc loi mng t bo.

Kh trng phng 
th nghim, bnh vin.

Cc loi cn (tanol,
izprpanol,  70  80%) 

Thay i kh nng
cho i qua ca lipit 
 mng sinh cht.

Thanh trng trong y t,
phng th nghim.

It,  ru it (2%) xi ho cc thnh phn
t bo.

Dit khun trn da,  ty
trng trong bnh vin.

Clo (natri hipclorit),
cloramin 

Sinh xi nguyn t c
tc dng xi ho mnh.

Thanh trng nc my,
nc cc b bi,  

cng nghip thc phm.

Cc hp cht 
kim loi nng

(thu ngn, bc)

Gn vo nhm SH 
ca prtin lm chng

bt hot.

Dit bo t
ang ny mm, 

cc th sinh dng.

Cc anhit
(phoocmanhit 2%)

Bt hot cc prtin.
S dng rng ri
trong thanh trng.

Cc loi kh tilen xit
(10  20%)

xi ho cc thnh phn
t bo.

Kh trng cc dng c
nha, kim loi.  

Cc cht khng sinh 
Dit khun c tnh 

chn lc.
Dng trong y t,  th y
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 Hy k nhng cht dit khun thng dng trong bnh  vin,  trng hc
v  gia nh.

 V sao sau khi ra rau sng nn ngm trong nc mui hay thuc tm pha long
5  10 pht ?

 X phng c phi l  cht dit khun khng ?

II   Cc yu t l hc

1 .  Nhit 

Nhit  nh hng ln n tc  ca cc phn ng sinh ho hc trong t bo,
do  lm cho vi sinh vt sinh sn nhanh hay chm.  Ni chung, nhit  cao lm
bin tnh cc loi prtin,  axit nuclic.  Cn c vo kh nng chu nhit,  ngi ta
chia vi sinh vt lm 4 nhm :  vi sinh vt a lnh, vi sinh vt a m, vi sinh vt a
nhit v vi sinh vt a siu nhit.  Ngi ta s dng nhit  cao  thanh trng,
nhit  thp  km hm s sinh trng ca vi sinh vt.

 V sao c th gi thc n tng i lu trong t lnh ?

 Nhit  no thch hp cho s sinh trng ca vi sinh vt k sinh ng vt ?

2.   m

Hm lng nc trong mi trng quyt nh  m m nc l dung mi ca
cc cht khong dinh dng, l yu t ho hc tham gia vo cc qu trnh thu phn
cc cht.  Nhn chung, vi khun i hi  m cao,  nm men i hi t nc hn,
cn nm si c th sng trong iu kin  m thp.  Do ,  nc c th c dng
 khng ch s sinh trng ca tng nhm vi sinh vt.  Mi loi vi sinh vt sinh
trng trong mt gii hn  m nht nh.

V sao thc n cha nhiu nc rt d b nhim vi khun ?

3.  pH

 pH nh hng n tnh thm qua mng, hot ng chuyn ho vt cht trong
t bo,  hot tnh enzim, s hnh thnh ATP  Da vo  pH ca mi trng, ngi
ta c th chia vi sinh vt thnh ba nhm chnh :  vi sinh vt a axit,  vi sinh vt a
kim, vi sinh vt a pH trung tnh.  Trong qu trnh sng, vi sinh vt thng tit cc
cht ra ngoi mi trng lm thay i  pH ca mi trng.  

V sao,  trong sa chua hu nh khng c vi sinh vt gy bnh ? 



4.  nh sng

Mc nng lng trong lng t nh sng tu thuc vo  di bc sng ca
tia sng.  Vi khun quang hp cn nng lng nh sng  quang hp.  nh sng
thng c tc ng n s hnh thnh bo t sinh sn,  tng hp sc t,  chuyn
ng hng sng

Bc x nh sng c th tiu dit hoc c ch vi sinh vt.  V d :  tia t ngoi
( di sng 250  260 nm)  thng lm bin tnh cc axit nuclic ;  cc tia
Rnghen,  tia Gamma v tia v tr ( di sng di 1 00 nm)  lm ion ho cc
prtin v axit nuclic dn n t bin hay gy cht.

5.  p sut thm thu

S chnh lch nng  ca mt cht gia 2 bn mng sinh cht gy nn mt
p sut thm thu.  V vy,  khi a vi sinh vt vo mi trng nhiu ng,  mui,
tc l mi trng u trng th nc trong t bo vi sinh vt b rt ra ngoi,  gy
co nguyn sinh,  do  chng khng phn chia c.  

Tu theo tng loi vi sinh vt m cc cht ho hc c th l cht
dinh dng,  cht iu chnh p sut thm thu,  cht hot ho cc
enzim hoc l nhn t sinh trng  i vi vi sinh vt.

Mt s cht ho hc c th dng lm cht c ch s sinh trng
ca vi sinh vt,  s dng cc cht ny hp l c th kim sot s sinh
trng ca vi sinh vt.

Nhit ,   m,   pH,  nh sng v p sut thm thu l cc
yu t vt l nh hng n sinh trng ca vi sinh vt.  Cc yu t
ny thc y s sinh trng khi ph hp v l yu t dit khun hay
c ch nu di ngng hoc qu ngng.   

Cu hi  v bi  tp
1 .  Mt chng t  cu  vng (Staphylococcus aureus)  c cy trn  3 loi

mi  trng sau  :

 Mi  trng a gm :  nc,  mui  khong v nc tht.

 Mi trng b gm :  nc,  mui khong,  glucz v tiamin (vitamin B1 ).

 Mi  trng c gm :  nc,  mui  khong,  glucz.

Sau khi  nui   t  m 37oC mt thi  gian,  mi  trng a v mi  trng
b tr nn  c,  trong khi  mi  trng c vn  trong sut.
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a)  Mi  trng a,  b v c l loi  mi  trng g ?

b)  Hy gii  thch  kt qu thc nghim.

c)  Glucz,  tiamin  v nc tht c vai  tr g i  vi  vi  khun ?

2.  Vi  khun  lactic (Lactobacillus arabinosus)  chng  1  t tng  hp
c axi t fol ic (mt loi  vi tamin)  v  khng  t tng  hp c
phn inalan in  (mt loi  axi t amin) ,  cn  vi  khun  lactic chng  2  th 
ngc li .  C th nui  2  chng  vi  sinh  vt ny trn  mi  trng
th iu  axi t fol ic v  phninalan in  nhng    cc cht d inh  dng
khc c khng,  v  sao ?

3.  V sao nn un si  li  thc n cn d trc khi  lu gi trong t lnh ?

Em c bit ?

T mt vi  khun  n  khi  lng ca Tri  t 
ch trong vng 2 ngy !

Mt vi khun hnh cu c khi lng 5.10 13gam,  c 20 pht li phn i,  gi

s n c nui trong iu kin ti u,  hy tnh xem sau bao lu,  khi lng

do vi khun ny sinh ra s t ti khi lng ca Tri t l : 6.1027gam (lm

trn s) ? (ly lg 2 = 0,3)

Ta c t s gia khi lng Tri t v t bo vi khun l : 

S ln phn chia l : 

Thi gian cn thit l :                      133 : 3 =  44,3 (gi)

Cng ngh sinh hc phi da vo s sinh trng theo cp s m ca vi sinh

vt  sn xut prtin,  cc cht hot tnh sinh hc,  nhm gii quyt nhng

nhu cu ngy cng tng nhanh ca con ngi v bo v s bn vng ca

mi trng sng.

lg1,2 + 40 

lg2
= 133

6.1027

5.10 13
= 1,2.1040



1 1 0

I  Mc tiu

Quan st c hnh dng mt s loi vi khun trong khoang ming v nm

trong vng da chua  lu ngy hay nm men ru.  

Quan st c cu khun v trc khun.

V c s  hnh dng t bo vi khun.

Pht hin c nm men hnh tri xoan, c t bo ny chi di knh hin vi.

V c s  hnh dng t bo nm men hoc nm di trong vng da.

II  Chun b

1 .  Dng c 

Knh hin vi (vt knh  10 v  40),  phin knh v l knh, que cy, n cn,

gi ng nghim, chu ng nc ra,  pipet,  giy lc ct nh (c 2  3cm).

2.  Thuc nhum

Chun b mt trong cc thuc nhum sau :

6 g thuc nhum xanh mtilen ;  100ml tanol 90% ;  c th thay xanh mtilen

bng mu xanh Victoria,  xanh tluiin

10 g thuc nhum  (fuchsin kim) ;  100ml tanol 90% ;  c th thay fuchsin

 bng cc thuc kim mu  khc nh safranin,  pirnin

Cc thuc nhum cn c lc k v gi trong l thu tinh mu ti c nt

mi.  Trc bui th nghim cn pha dung dch gc vi nc ct v trng theo t

l khc nhau tu theo mc ch s dng (thng theo t l 1  phn dung dch gc

v 10 phn nc ct).  

Thc hnh :  Quan st mt s vi  sinh vt
Bi
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3.  Mu vt

 Nm men : Nn chun b trc ging nm men ru (Saccharomyces 
cerevisiae) .  nhng ni khng c ging nm men ru c th thay bng nm
di ca vng da,  vng c mui chua  lu ngy,  hoc dng bnh men tn nh.  

 Nm mc : i vi lp kh c th chun b trc mt s nm mc bng
cch  v cam,  v qut hay cm ngui  trong hp Ptri mt tun trc bui
th nghim hoc tiu bn lm sn.

 Vi khun trong khoang ming.

III   Ni dung v cch tin hnh

1 .  Nhum n pht hin vi  sinh vt trong khoang ming

Nhum n l phng php nhum ch s dng mt loi thuc nhum mu.  
Vi sinh vt sau khi nhum n s trng thy r hn khi  ti.

Tin hnh nh sau :

 Nh mt git nc ct ln phin knh.

 Dng tm tre ly mt t ba rng  trong ming.

 t ba rng vo cnh git nc,  lm thnh dch huyn ph,  dn mng.

 Hong kh t nhin hoc h nh vi lt pha trn cao ca ngn la 
n cn.

 t ming giy lc ln tiu bn v nh mt git dch thuc nhum ln trn
giy lc,   1 5   20 giy,  ri b giy lc ra.

 Ra nh tiu bn bng nc ct,  hong kh v soi knh (lc u dng vt
knh  10,  sau   40).

2.  Nhum n pht hin t bo nm men

Tin hnh nh sau :

 Ly mt t ging nm men thun khit hoc t vng da,  vng c,  hoc
bp bnh men th vo dung dch ng 1 0% trc 2  3  gi.  

 Lm tiu bn theo cc bc nh th nghim 1  v soi knh.
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Trong khoang ming ca ngi c mt h vi sinh vt c trng,  l cc lin
cu khun, t cu khun, trc khun lactic v mt s dng nm men  Hc sinh c
th tham kho mt s hnh dng vi khun sau y  i chiu vi cc vi khun
trong khoang ming v nm men m cc em quan st c.

a)  T  cu  khun (Staphylococcus)               b)  Trc khun Bacillus

(Knh hin  vi  thng,  x 1 500)              (Knh  hin  vi  thng,  x 1 000)

c)  Xon khun  (Rhodospirillum) d)  Nm men (Saccharomyces)

(Knh  hin  vi  thng,  x 1 000)          (Knh  hin  vi  in  t qut,  x 21 000)

Hnh 28.  Hnh dng mt s loi vi sinh vt

IV Thu hoch

Hc sinh vit bn thu hoch theo cc mc tiu ca tng th nghim trn.

Nu cn thi gian,  hc sinh tr li thm cc cu hi sau :

1 .  Qua thc nghim em thy d pht hin loi t bo vi  sinh vt nhn thc

hay vi sinh vt nhn s ?  V sao ?  
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2 . M thng nhc con :   n ko xong phi sc  ming nhiu ln hoc

nh rng,  nu khng rt d b  su rng.  Li khuyn y da trn c s

khoa hc  no ?

3 .  Khi cn  trong bng m,  trong khoang ming ca a tr c vi sinh vt

khng ?  Khi no trong khoang ming ca a tr bt u c vi sinh vt ?

Em c bit ?

Xon th giang mai (Treponema pallidum)  l loi vi khun Gram m ln 

(5  18m) c t 6  12 vng xon,  c mng bao vi si trc  bn trong,

chng chuyn ng nh co si trc.  Xon th giang mai ly truyn qua tip

xc trc tip t ngi bnh sang ngi lnh (mu,  giao hp),  truyn t m

sang con.  Biu hin ban u l ni cc nt ,  phng ln,  rt d ly lan,

khi mn  mt c th gy m mt,  ph n mt kh nng sinh con.  giai

on u c th cha bng cc thuc khng sinh theo n ca bc s.

Chlamydia trachomatis l mt loi cu khun Gram m (0,2  1,5m),  

ch sinh sn trong ti tit t bo cht ca t bo ch,  chng k sinh bt buc

 nhiu loi ng vt c v v chim.  Chlamydia trachomatis ly nhim 

ngi,  gy bnh au mt ht v mt s bnh ng niu sinh dc.
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Virut l thc th cha c cu to t bo,  c kch thc siu nh (o bng
nanmet) v c cu to rt n gin,  ch gm mt loi axit nuclic c bao bi v
prtin.   nhn ln,  virut phi nh b my tng hp ca t bo,  v th chng l k
sinh ni bo bt buc.

Virut c phn loi ch yu da vo axit nuclic,  cu trc v capsit,  c hay
khng c v ngoi.  C hai nhm ln :  virut ADN (virut u ma,  vim gan B,
hecpet. . . )  v virut ARN (virut cm,  virut st xut huyt Dengi,  virut vim no
Nht Bn. . . )

I  Cu to

Tt c cc virut u bao gm hai thnh phn c bn :  li l axit nuclic (tc h
gen) v v l prtin (gi l capsit)  bao bc bn ngoi  bo v axit nuclic.  
Phc hp gm axit nuclic v v capsit gi l nuclcapsit.

H gen ca virut c th l ADN (chui n hoc chui kp) hoc ARN (chui
n hoc chui kp) trong khi h gen ca t bo lun lun l ADN chui kp.

V capsit c cu to t cc n v prtin gi l capsme.  

Mt s virut cn c thm mt v bao bn ngoi v capsit,  gi l v ngoi.  V
ngoi l lp lipit kp v prtin.  Trn mt v ngoi c cc gai glicprtin lm
nhim v khng nguyn v gip virut bm ln b mt t bo ch.  Virut khng c
v ngoi gi l virut trn (hnh 29.1 ).

Cu trc cc loi virut

III

VIRUT V BNH TRUYN NHIM

Bi
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Hnh 29.1.  So snh cu to virut trn (a)  v virut c v ngoi (b)

iI   Hnh thi 

Virut cha c cu to t bo nn mi virut thng c gi l ht.  Ht virut
c 3  loi cu trc :  xon,  khi v hn hp (hay phc tp).

a                                     b                                c                           d

e                         g                                   h                                    i

Hnh 29.2.  Hnh thi ca mt s virut

Dng khi  :  A  Virut bi  l it,  mn cm.. .  ;  B   Virut hecpet ;

Dng xon  :  C  Virut m thuc l ;  D  Virut cm ;  

E  Virut si,  quai  b  ;  G   Virut di  ;

Dng hn  hp :  H   Virut u  ma ;  I   Phag T2 .
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Cu trc xon : Capsme sp xp theo chiu xon ca axit nuclic.  Cu

trc xon thng lm cho virut c hnh que hay si (virut khm thuc l,  virut

bnh di)  nhng cng c loi hnh cu (v d :  virut cm,  virut si) .

Cu trc khi : Capsme sp xp theo hnh khi a din vi 20 mt tam

gic u (v d :  virut bi lit) .

Cu trc hn hp : V d phag (virut k sinh  vi  khun cn gi l th

thc khun)  c cu to ging con nng nc.  u c cu trc khi cha axit

nuclic  gn vi ui c cu trc xon (hnh 29.2).

Nm 1957,  Franken v Conrat  tin hnh th nghim tch li ARN ra khi v

prtin ca hai chng virut A v B.  C hai chng u c kh nng gy bnh cho cy

thuc l,  nhng khc nhau  cc vt tn thng trn l.  Ly axit nuclic ca chng

A trn vi prtin ca chng B th chng s t lp rp  to thnh virut lai.  

Nhim chng virut lai vo cy th cy s b bnh.  Phn lp t l cy b bnh s c

chng virut A (hnh 29.3).

Hnh 29.3.  S  th nghim ca Franken v Conrat



Em hy gii thch ti sao virut phn lp c khng phi l chng B ?

Em c  ng  vi  kin  cho rng virut l  th v sinh  ?

Theo em c th nui virut trn mi trng nhn to nh nui vi khun 

c khng ?

Em hy so snh s khc bit gia virut v vi khun bng cch in ch c hoc

khng vo bng di y :

Cc c im ca virut khc vi cc c th sng khc :

K sinh ni bo bt buc.   Trong t bo vt ch,  virut hot ng
nh l mt th sng ;  ngoi t bo chng li nh mt th v sinh.

Kch thc v cng nh,  ch thy c di knh hin vi
in t.

H gen ch cha mt loi axit nuclic :  ADN hoc ARN.

1 1 7

Tnh cht Virut Vi khun

C cu to t bo

Ch cha ADN hoc ARN

Cha c ADN v ARN

Cha ribxm

Sinh sn c lp
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Cu hi  v bi  tp

1 . Hy gii  thch  cc thut ng :  capsit,  capsme,  nuclcapsit v 
v ngoi.

2. Nu ba c im c bn ca virut.

3. Da theo hnh  29.3,  nu  trn  axit nuclic ca chng B vi  mt na
prtin  ca chng A v mt na prtin  ca chng B th chng lai
s c dng nh th no ? Nu  nhim chng lai  vo cy thuc l 
gy bnh,  sau   phn lp virut th s c chng A hay chng B.
T ,  c th rt ra kt lun g ?

Em c bit ?

Trong lch s loi ngi,  s ngi cht trong cc trn dch bnh do virut cn

ln hn tt c cc cuc chin tranh,  cc cuc xung t sc tc,  tn gio,  nn

i,  cc trn ng t,  l lt v tai nn giao thng cng li.  Tuy nhin,  nhiu

loi virut cng c khai thc  phc v cho li ch ca con ngi.  Mt s

virut c dng  sn xut ch phm dit su ph hoi ma mng,  s khc

c dng  ci gen lnh a vo c th thay cho gen bnh nhm cha

bnh di truyn.  

Nm 1918,  xy ra i dch cm  Ty Ban Nha do virut cm A H1N1.  y

thc s l cn c mng,  v virut lan truyn rt nhanh trn phm vi ton cu.

Ch trong vi thng  c hn mt t ngi mc bnh,  cp i sinh mng trn

20 triu ngi.  Dch cm cng gp phn kt thc sm i chin th gii I v

s binh lnh cht do cm cn ln hn do sng n.

Virut cm gy bnh cho ng vt lng v gi chung l cm gia cm.  

 Vit Nam,  dch cm gia cm bng pht vo cui nm 2003.  Ch trong thi

gian ngn  lan ra hu ht cc tnh trong c nc,  khin phi tiu hu hng

chc triu gia cm,  gy kinh hong cho ngi nng dn.  Virut c th truyn

trc tip t gia cm sang ngi hoc thng qua ln ri truyn sang ngi

hoc do ht phi cc git tit t ng h hp hoc ht phi cc bi phn kh

t gia cm hoc t chim di c.  Virut cm H5N1 c c tnh rt mnh,  c th

gy suy h hp trm trng dn n t vong.  Cc nh khoa hc cho rng virut

H5N1 c nhiu c im ging vi virut gy i dch nm 1918.  Nu chng

tm c con ng bin i gen,   c th ly t ngi sang ngi th s l

thm ho  i vi loi ngi.
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Virut khng c cu to t bo nn ngi ta thng dng thut ng nhn ln thay
cho thut ng sinh sn.

I  Chu trnh nhn ln ca virut 

Chu trnh nhn ln ca virut bao gm 5  giai on (hnh 30) :  

1 .  S hp ph

Gai glicprtin hoc prtin b mt ca virut phi c hiu vi th th b mt
ca t bo th virut mi bm c vo,  nu khng th virut khng bm c vo.  

2.  Xm nhp 

i vi phag :  enzim lizzim
ph hu thnh t bo  bm axit
nuclic vo t bo cht, cn v nm
bn ngoi.

i vi virut ng vt :  a c
nuclcapsit vo t bo cht, sau 
ci v  gii phng axit nuclic.

3.  Sinh tng hp

Virut s dng enzim v
nguyn liu ca t bo  tng
hp axit nuclic v prtin cho
ring mnh.  Mt s trng hp
virut c enzim ring tham gia vo
qu trnh tng hp.

4.  Lp rp

Lp axit nuclic vo prtin
v  to virut hon chnh.

5.  Phng thch 

Virut ph v t bo   t
chui ra ngoi.

Khi virut nhn ln m lm tan
t bo th gi l chu trnh tan.

S nhn ln ca virut trong t bo ch

Hnh 30.  Chu trnh nhn ln ca phag

Bi
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V sao mi loi virut ch c th xm nhp vo mt s loi t bo nht nh ?

II   HIV/AIDS

1 .  Khi  nim v HIV

HIV l virut gy suy gim min dch  ngi.  Chng c kh nng gy nhim v
ph hu mt s t bo ca h thng min dch (t bo limph T4(hay T  CD4)).  
S gim s lng cc t bo ny lm mt kh nng min dch ca c th.  

Cc vi sinh vt li dng lc c th b suy gim min dch  tn cng, gi l 
vi sinh vt c hi.  Cc bnh do chng gy ra gi l bnh c hi.

2.  Ba con ng ly truyn HIV

 Qua ng mu : truyn mu, tim chch,  xm mnh, ghp tng.. .   b 
nhim HIV.  

 Qua ng tnh dc.

 M b nhim HIV c th truyn qua thai nhi v truyn cho con qua sa m.

3.   Ba giai  on pht trin ca bnh

 Giai on s nhim hay giai on ca s  : ko di 2 tun n 3  thng.
Thng khng biu hin triu chng hoc biu hin nh.

 Giai on khng triu chng : ko di 1   10 nm.  Lc ny s lng t bo
limph T  CD4 gim dn.

 Giai on biu hin triu chng AIDS : Cc bnh c hi xut hin :  tiu chy,
vim da,  sng hch, lao,  ung th Kapsi,  mt tr,  st ko di,  st cn,. . .  Cui cng
dn n ci cht khng sao trnh khi.

4.  Bin php phng nga

Cho n nay cha c vacxin phng HIV hu hiu.  Cc thuc hin c ch c th
lm chm tin trnh dn n bnh AIDS.  Do vy,  thc hin li sng lnh mnh, 
v sinh y t,  loi tr t nn x hi l bin php tt nht  phng HIV/AIDS.

 Cc i tng no c xp vo nhm c nguy c ly nhim cao ?

 Ti sao nhiu ngi khng hay bit mnh ang b nhim HIV.  iu  

nguy him th no i vi x hi ?

Nm giai on nhn ln ca virut l :  hp ph,  xm nhp,  
tng hp axit nuclic v prtin,  lp rp,  phng thch.

Chu trnh sinh tan :  virut nhn ln,  t bo b tan.

HIV l virut gy suy gim min dch.

AIDS :  Hi chng suy gim min dch do HIV gy ra.
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Cu hi  v bi  tp
1 . Nu 5 giai  on nhn  ln  ca virut trong t bo.

2. HIV c th ly nhim theo nhng con ng no ?

3. Th no l bnh c hi  v vi  sinh  vt gy bnh c hi  ?

4. Ti  sao li  ni  HIV gy hi  chng suy gim min dch  ?

5. Cn phi  c nhn thc v thi   nh th no  phng trnh ly
nhim HIV ?

Em c bit ?

HIV/AIDS  tr thnh i dch lm kinh hong c nhn loi.  95% ngi
nhim HIV thuc cc nc ang pht trin.  i ngho cng vi HIV/AIDS l
th phm lm bng hoi x hi.  Tc  pht trin bnh ny  Vit Nam ngy
mt tng.  Do vy,  ngn chn HIV/AIDS l trch nhim khng ca ring ai.
y cng l dp  th thch lng nhn i.  HIV khng ly qua giao tip v s
dng chung  dng hng ngy.  Do vy,  bnh nhn nhim HIV vn c th
sng bnh thng trong gia nh v cng ng.  Khng nn lng trnh hoc
k th bnh nhn HIV/AIDS.

I  Cc virut k sinh  vi sinh vt, thc vt v cn trng

1 .  Virut k sinh  vi  sinh vt (phag)

Hin bit khong 3000 loi virut,  k sinh  hu ht vi sinh vt nhn s (vi khun,
x khun) hoc sinh vt nhn thc (nm men, nm si (virut k sinh  nm cn gi
l Mycovirus)).

Phag gy ra nhng thit hi nghim trng cho ngnh cng nghip vi sinh vt
nh sn xut thuc khng sinh,  m chnh, thuc tr su sinh hc.. .

Nguyn nhn g khin cho bnh nui vi khun ang c (do cha nhiu 

vi khun) bng dng tr nn trong ?

Virut gy bnh
NG DNG CA VIRUT TRONG THC TIN

Bi
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2.  Virut k sinh  thc vt

Hin bit khong 1000 loi virut gy bnh cho thc vt.

Virut t n khng c kh nng xm nhp vo t bo thc vt.  Phn ln virut

gy nhim do cn trng (b tr,  b ry,  chch),  cy b bnh c th truyn cho th

h sau qua ht,  s khc truyn qua cc vt xy xt do nng c b nhim gy ra.

Sau khi nhn ln trong t bo,  virut di chuyn sang t bo khc qua cu sinh

cht ni gia cc t bo v c nh th lan rng ra.

Cy b nhim virut thng c hnh thi thay i :  L b m vng, m nu,

b sc hay vn ;  l b xon hay ho,  b vng ri rng ;  thn b ln hay ci cc.

Hin nay khng c thuc chng virut thc vt.  Bin php tt nht l chn ging

cy sch bnh, v sinh ng rung v tiu dit vt trung gian truyn bnh.

3.  Virut k sinh  cn trng 

Virut k sinh v gy bnh cho cn trng, khi  cn trng l vt ch.  

Virut tn ti trong cn trng trc v sau khi gy nhim vo c th khc,  khi

 cn trng l  cha.  C loi virut ch k sinh  cn trng, nhng c loi li va

k sinh  cn trng va k sinh  ng vt c xng sng.

Tu loi virut m chng c th  dng trn hoc nm trong bc prtin c

bit dng tinh th gi l th bc.

Khi cn trng n l cy cha virut,  cht kim trong rut cn trng phn gii

th bc,  gii phng virut.  Chng xm nhp vo t bo rut gia hoc theo dch bch

huyt lan ra khp c th.

Ba bnh st rt ph bin  Vit Nam do mui l vt trung gian truyn bnh 

gm st rt,  st xut huyt v vim no Nht Bn.  Theo em bnh no l bnh virut ? 

Cn phi lm g  phng chng cc bnh ny ?

iI  ng dng ca virut trong thc tin

Virut ngy cng tr thnh cng c khng th thiu trong nghin cu sinh hc

c bn, trong sn xut cc ch phm y hc v nng nghip.

Sau y l mt vi v d.
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1 .  Trong sn xut cc ch phm sinh hc

Mt s phag (v d :  phag )  cha

cc on gen khng tht s quan trng,

nn nu c ct i th cng khng nh

hng n qu trnh nhn ln ca

chng.  Li dng tnh cht ny,  ngi ta

ct b cc gen   thay bng cc gen

mong mun v bin chng thnh vt

vn chuyn gen l tng.  Hy ly sn

xut intefron (IFN) lm v d.

Intefron l prtin c bit do

nhiu loi t bo tit ra,  c kh nng

chng virut,  chng t bo ung th v

tng cng kh nng min dch.  Trc

y, intefron c sn xut bng cch

chit xut t t bo bch cu ngi,  nn

lng thu c rt thp v c gi thnh

cao.  Ngy nay,  bng k thut di truyn

c th sn xut intefron vi s lng

ln nn gi thnh h.  Nguyn l cng

ngh c th hin  s  hnh 31 .

Hnh 31.  Quy trnh sn xut intefron

2.  Trong nng nghip :  thuc tr su t virut

Vic lm dng thuc tr su ho hc  nh hng xu ti sc kho con ngi

v mi trng sng.  Do ,  bin php phng tr sinh hc (cn gi l u tranh sinh

hc) ang ngy cng c x hi quan tm.

Virut nhn a din thuc nhm virut Baculo  c la chn  sn xut thuc

tr su.  Ch phm ny c u vit sau :

Virut c tnh c hiu cao,  ch gy hi cho mt s su nht nh ;  khng gy

c cho ngi,  ng vt v cn trng c ch.  



 Virut c bo v trong th bc nn trnh c cc yu t mi trng bt li.

Do ,  c th tn ti rt lu (thm ch 10 nm) ngoi c th cn trng.

 D sn xut,  hiu qu dit su cao,  gi thnh h.

Hy nu tm quan trng ca u tranh sinh hc trong vic xy dng mt nn

nng nghip an ton v bn vng.

Virut gy bnh cho vi sinh vt,  cn trng v thc vt l nguyn

nhn gy tn tht nng n cho ngnh cng nghip vi sinh vt v

ngnh nng nghip.

Cu hi  v bi  tp

1 . Phag gy thit hi  cho ngnh cng nghip vi  sinh vt nh th no ?

2. Virut thc vt lan  truyn theo con  ng no ?

3. Hy nu  vai  tr ca virut trong sn xut cc ch phm sinh  hc.

Em c bit ?

Trc kia phi mt 100kg tu tng mi sn xut c 4  5g insulin.   cha

cho mt ngi mc chng tiu ng phi cn ph tng ca 40  50 con b.

Hng triu ngi trn th gii mc bnh tiu ng.  Do ,  s ng vt cn

git  ly tu tng l rt ln.

Trc y dng bch cu  sn xut intefron,  mt t bo bch cu ch to ra

100  1000 phn t.  Ngy nay dng cng ngh di truyn,  mt t bo E.  coli c

th to ra 200 ngn phn t,  y l cha k s lng vi khun c nui trong

ni ln men l rt ln.
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I  Bnh truyn nhim 

1 .  Bnh truyn nhim

Bnh truyn nhim l bnh ly lan t c th ny sang c th khc.  Tc nhn gy
bnh rt a dng :  c th l vi khun, vi nm, ng vt nguyn sinh hoc virut. . .
Mun gy bnh phi c  3  iu kin :  c lc (tc kh nng gy bnh),  s lng
nhim  ln,  con ng xm nhp thch hp.

2.  Phng thc ly truyn

Tu loi vi sinh vt m c th lan truyn theo cc con ng khc nhau :

a)  Truyn ngang 

Qua sol kh (cc git keo nh nhim vi sinh vt bay trong khng kh) bn ra
khi ho hoc ht hi.  

Qua ng tiu ho,  vi sinh vt t phn vo c th qua thc n,  nc ung 
b nhim.

Qua tip xc trc tip,  qua vt thng, qua quan h tnh dc,  hn nhau hay
qua  dng hng ngy.. .

Qua ng vt cn hoc cn trng t.

b) Truyn dc

Truyn t m sang thai nhi qua nhau thai,  nhim khi sinh n hoc qua sa m.
Sau mt thi gian  bnh, cc triu chng s xut hin nh vim v au ti ch hay
tc ng ti cc c quan  xa.

3.  Cc bnh truyn nhim thng gp do virut

Bnh ng h hp : 90% cc bnh ng h hp l do virut nh vim phi,
vim ph qun,  cm lnh,  vim hng,  vim ng h hp cp (bnh SARS),
cm.  Virut t sol kh i qua nim mc vo mch mu ri ti cc  ni khc nhau
ca ng h hp.

Bnh truyn nhim v min dch 
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Bnh ng tiu ho : Virut xm nhp qua ming, lc u nhn ln trong m
bch huyt,  sau  mt mt vo mu ri ti cc c quan khc nhau ca h tiu ho,
mt mt vo xoang rut ri ra ngoi theo phn.  Cc bnh thng gp bao gm vim
gan, quai b,  tiu chy, vim d dy rut

Bnh h thn kinh : Virut vo c th theo nhiu con ng :  h hp, tiu ho,
niu,  sau  vo mu ri ti h thn kinh trung ng (nh vim no, vim mng
no, bi lit).  Mt s virut (bnh di)  ti thn kinh trung ng theo dy thn kinh
ngoi vi.

Bnh ly qua ng sinh dc : Ly trc tip qua quan h tnh dc nh HIV,
hecpet (bng nc sinh dc,  mn cm sinh dc,  ung th c t cung),  vim gan B.

Bnh da : Virut vo c th qua ng h hp, sau  vo mu ri mi i n
da.  Tuy nhin cng thng ly qua tip xc trc tip hoc qua  dng hng ngy.
Cc bnh trn da nh u ma, mn cm, si. . .

Da vo cc con ng ly nhim,  mun phng trnh bnh do virut th phi
thc hin nhng bin php g ? 

II  Min dch 

Min dch l kh nng ca c th chng li cc tc nhn gy bnh.  Min dch
c chia lm hai loi :  min dch khng c hiu v min dch c hiu.

1 .  Min dch khng c hiu 

Min dch khng c hiu l min dch t nhin mang tnh bm sinh.  V d :  

Da v nim mc l bc thnh khng cho vi sinh vt xm nhp (tr khi b 
tn thng).  

ng h hp trn c h thng nhung mao chuyn ng lin tc t trong ra
ngoi  ht cc vi sinh vt ra khi c th.  

Dch axit ca d dy ph hu vi sinh vt mn cm axit,  dch mt phn hu 
v ngoi cha lipit.  

Nc mt,  nc tiu ra tri vi sinh vt ra khi c th.  

i thc bo v bch cu trung tnh git vi sinh vt theo c ch thc bo.

Min dch khng c hiu khng i hi phi c s tip xc trc vi khng
nguyn.  Min dch khng c hiu c vai tr quan trng khi c ch min dch 
c hiu cha kp pht huy tc dng.



2.  Min dch c hiu 

Min dch c hiu xy ra khi c khng nguyn xm nhp, c chia lm hai
loi :  Min dch th dch v min dch t bo.  

a) Min dch th dch

Min dch th dch l min dch sn xut ra khng th.  C tn gi nh vy v
khng th nm trong th dch (mu, sa,  dch bch huyt).

Khng nguyn l cht l,  thng l prtin,  c kh nng kch thch c th to
p ng min dch (min dch th dch v min dch t bo).  V d :  khng nguyn
virut,  vi khun.  

Khng th l prtin c sn xut ra  p li s xm nhp ca khng nguyn l.

Khng nguyn phn ng c hiu vi khng th,  khp vi nhau nh kho vi
cha.  iu  c ngha l khng nguyn no khng th ny.  Khng nguyn ch 
phn ng vi loi khng th m n kch thch to thnh.  

b) Min dch t bo 

Min dch t bo l min dch c s tham gia ca cc t bo T c (c ngun
gc t tuyn c).

T bo ny khi pht hin ra t bo nhim th s tit ra prtin c  lm tan 
t bo nhim, khin virut khng nhn ln c.  Trong bnh do virut,  min dch 
t bo ng vai tr ch lc,  v virut nm trong t bo nn thot khi s tn cng ca
khng th.

Xung quanh ta c rt nhiu cc vi sinh vt gy bnh nhng v sao a s chng ta
vn sng kho mnh ? 

3.  Phng chng bnh truyn nhim

Ngy nay, nh c thuc khng sinh m hu ht cc bnh truyn nhim u c
cha khi v kh c th tr thnh i dch,  ngoi tr bnh virut.  Bin php tt nht
 phng bnh l tim vacxin,  kim sot vt trung gian truyn bnh, gi gn v sinh
c nhn v cng ng.

Bnh truyn nhim l bnh ly lan.  Tu loi vi sinh vt m c th
ly truyn theo cc con ng khc nhau.

Min dch l kh nng ca c th chng li tc nhn gy bnh.
Min dch khng c hiu l min dch t nhin,  mang tnh bm sinh.
Min dch c hiu gm min dch th dch v min dch t bo.
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Cu hi  v bi  tp 
1 . Th no l bnh truyn nhim ? Vi  sinh vt gy bnh c th lan truyn

theo cc con ng no ?

2. Th no l min dch  c hiu,  min  dch  khng c hiu  ?

3. Hy phn bit min  dch  th dch  v min dch  t bo.

Em c bit ?

Bnh ly qua ng tnh dc rt ph bin v ang tr thnh vn  ng lo
ngi ca y t cng ng.  Cc bnh do vi khun gy ra nh lu,  giang mai,
Chlamydia c th c cha khi nh thuc khng sinh.  Tuy nhin,  nu
khng iu tr kp thi s gy hu qu nng n.  V d : t bnh lu c th dn
n vim khp,  vim gan,  vim c tim,  vim mng no.  Tr s sinh b nhim
qua m nu khng cha kp thi s b m.  T bnh giang mai cng c th
gy tn thng tim,  no,  b m hoc lit ton thn.  Ph n c thai b bnh
giang mai c th b sy thai,  thai cht lu hoc  non.  Nhim Chlamydia gy
vim lot b phn sinh dc.  Khi khu tr ngoi ng sinh dc c th dn ti
vim mng no,  au khp,  au mt,  hp hu mn v trc trng.  i vi cc
bnh do virut nh hecpet sinh dc,  vim gan B,  AIDS th cho n nay vn
khng c thuc cha hu hiu.  Do ,  bin php tt nht l gio dc truyn
thng v sc kho sinh sn  c bin php phng trnh.

Bnh SARS : Thng 2 nm 2003 T chc Y t Th gii nhn c thng tin
v bnh vim ng h hp cp nghim trng,  gi tt l SARS (severe acute
respiratory syndrome) ti Qung ng,  Trung Quc,  sau  lan sang 
Hng Kng ri Vit Nam.  Mt thng sau,  t chc ny ln ting bo ng v
bnh SARS trn ton th gii.  Ch trong mt thi gian ngn,  bnh lan sang
nhiu nc chu ,  sang c cc nc chu u v chu M,  lm cho hng
ngn ngi mc bnh v hng trm ngi cht.  Virut c c tnh rt mnh v
kh nng ly lan rt nhanh chng,  do  mt khi b nhim,  phi c cch li
tuyt i.  Bnh nhn c th b vim phi nng,  suy h hp nghim trng,  dn
n t vong nu khng c cu cha kp thi.
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I   Chuyn ho vt cht v nng lng

1 .  Cc kiu dinh dng ca vi  sinh vt c s  nh sau :  

Thay cc s bng tn cc kiu dinh dng v cho v d.

2.  Nhn t sinh trng

 Vi sinh vt nguyn dng : C th t tng hp c cc nhn t sinh trng.

 Vi sinh vt khuyt dng : Khng t tng hp c mt hay vi nhn t
sinh trng.

3.  Hy in nhng v d i  din vo ct th bn trong bng sau :

Kiu h hp hay
ln men

Cht nhn
lectron 

Sn phm kh
V d nhm 
vi sinh vt 

Hiu kh O2 H2O 

K kh

NO
3

NO
2
,  N

2
O ,  N

2

2

SO4
H
2
S

CO2 CH4

Ln men

Cht hu c v d

 Axtanhit

 Axit piruvic 

 tanol

 Axit lactic

n  tp  phn  sinh  hc  vi  s inh  vt
Bi

33
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4. T bo vi khun s dng nng lng ch yu vo 3 hot ng sau :

Tng hp ATP, ri s dng tng hp cc cht.

Vn chuyn cc cht.

Quay tin mao, chuyn ng.

II  Sinh trng ca vi sinh vt
1 .  Gii thch cc pha ng cong sinh trng ca qun th vi  khun trong nui
cy khng lin tc.  pha sinh trng no trong nui cy khng lin tc  c thi
gian ca mt th h (g)  l gi tr  khng i ?  Nu nguyn tc ca nui cy lin
tc,  ng dng.

2. Ni  chung,  pH ph hp nht cho s sinh trng ca 
vi  sinh vt nh sau :

Em hy th nu cc mi trng t nhin thch hp cho s sinh trng ca tng
nhm vi sinh vt trong bng.

III  Sinh sn ca vi  sinh vt
1 .  Vi khun c th hnh thnh cc loi bo t no ?  Nu s khc bit gia bo t

sinh sn v ni bo t  vi khun.  Bo t v tnh v bo t hu tnh  nm khc
nhau nh th no ?

2.  Nu v d ng dng s sinh sn ca vi sinh vt  phc v i sng con ngi.

IV Cc bin php kim sot s sinh trng ca 
vi  sinh vt
1 .  ng dng  nui cy vi sinh vt v dng  ngm cc loi qu.  V sao li c

th dng ng vi hai loi mc ch hon ton khc nhau ?  Ly v d v hp
cht khc c vai tr tng t.

2.  Hy ly nhng v d v cc yu t vt l c nh hng n sinh trng ca vi
sinh vt.  Phn tch kh nng s dng mt s yu t vt l  kim sot s sinh
trng ca vi sinh vt.

Nhm vi  sinh vt
pH ti  u i  vi  phn ln

vi  sinh vt

Vi khun Gn trung tnh

To n bo Hi axit

Nm Axit

ng vt n bo Gn trung tnh



V  Virut 

1 .  Ngi ta ni virut nm  ranh gii gia c th sng v vt khng sng.  kin
ca em th no ?

2.  in ni dung ph hp vo bng sau :

3.  Cho s  sau :     

S  khng ca c th

Min dch khng c hiu Min dch c hiu

(Hng ro sinh hc,  ho hc,  l hc) (p ng min dch)

Min dch th dch (1 )  Min dch t bo (2)

Hy cho v d minh ho tng loi min dch (1 ),  (2).

4. in  vo ch trng thut ng (tp hp t)  ph  hp nht trong
cc cu  sau  :

 Bnh vim gan B l do mt loi virut c truyn ch yu qua ng . . . . . . . . .

 So vi cc loi sa bt hay sa c c ng th sa m c rt nhiu u im.
Mt li th r rt l sa m c kh nng gip tr chng nhim trng v trong sa
m c nhiu loi . . . . . . . . . . . .  v cc . . . . . . . . . . . . . . . . . . .

 Tr nh v ngi cao tui d mn cm vi cc bnh nhim trng v h thng
min dch ca h hoc . . . . . . . . . . . . . .  hay . . . . . . . . . . . . . . . . . .  hoc . . . . . . . . . . . . . . . . . . . . . . .  na.

S

TT
Virut

Loi axit
nuclic 

V capsit
c i xng

C v
bc ngoi
v capsit

Vt
ch

Phng
thc lan
truyn

1 HIV
ARN

(mt mch,
2 phn t)  

2
Virut khm
thuc l

(Tobamo virus)

ARN
(mt mch)

3 Phag T2
ADN

(hai mch)

4 Virut cm
(Influenza virus)

ARN
(mt mch)
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