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BAI 6. QUY TRINH CONG NGHE SAN XUAT ENZYME
I. MUC TIEU
1. Vé kién thirc
Sau bai hoc nay, HS sé:

-Trinh bay duogc quy trinh céng nghé san xuit enzyme
-Lay dugc mot s6 vi du minh hoa quy trinh san xuét enzyme
2. Nang luc
a.Nang lyc chung:

-Tw chu va tu hoc: Chu dong, tich cuc thyc hién nhi€ém vu cta ban than trong hoc tap va cude
séng. Tu diéu chinh thai d6 va hanh vi khi tham gia hoat dong nhém va thuc hién cac du an/
nghién ctru vé cong nghé enzyme.

-Nang lwc giao tiép va hop tdc Chu dong, tu tin trong viée trinh bay cac van dé nghién ctu va
tim hiéu vé cong nghé enzyme. Sir dung thanh thao ngon ngit, van ban dé thé hién cac san pham
thue hién du an vé cong nghé enzyme. Cha dong ling nghe, chia sé thong tin véi cic ban trong
nhom, v&i GV va cdc thanh vién khac trong 16p hoc va ngoai 16p hoc.

-Giai quyét van dé sang tgo: Pat dugc cau hoi, néu duge van dé sang tao, thuc tién vé cong
nghé enzyme trong nghién ctru va trong cudc song. Xac dinh va 1am ré duoc thong tin tir cac
ngudn khac nhau dé thiy duogc trién vong clia cong nghé enzyme.
b.Nding lwc riéng:

-Nhdn thire tim hiéu thé gidi séng: Pit ra dugc cac cau hoi/van dé lién quan dén nghién ctru Gmg
dung coéng nghé enzyme; phan tich duoc bdi canh thuc té lién quan dén tng dung cong nghé
enzyme trong thuc tién; trinh bay duoc van dé dit ra. Sir dung ngdn ngit, hinh v&, so do, bang
biéu dé thé hién qua trinh va san phdm nghién ctru.

-Van dung kién thire, ki nang da hoc: Van dung kién thire, ki niang da hoc dé giai thich, danh gia
nhing ing dung ciia cong nghé enzyme trong nghién ctru va trong thuc tién thong qua: Dé xuat
duoc mot s6 giai phap don gian ing dung cong nghé enzyme phuc vu cudc séng hang ngay. Panh
gia, phan bi¢n dugc mot s6 mo hinh cong nghé enzyme ¢ mirc do co ban.

3. Pham chit
-HS théy yéu thich mon hoc hon, dam mé hon véi khoa hoc va cong nghé
-Tich cuc hoc tap, rén luyén dé chuan bi cho nghé nghiép tuong lai.

II. THIET BI DAY HQC VA HQC LIEU

1. Poi vé6i gido vien

-SGK, Séch chuyén dé hoc tap Sinh hoc 10, SGV, K& hoach bai day.

-Hinh anh, so d6 vé quy trinh san xuit enzyme ; enzyme amylase, enzyme protesase, enzyme
protesase tai to hop ; quy trinh thu nhin enzyme urease

-May tinh, may chiéu (néu c6).

2. P6i v6i hoc sinh
-Séch chuyén dé hoc tap Sinh hoc 10.
-Gidy A4, bang v&, but 1ong



III. TIEN TRINH DAY HQC
A. HOAT PONG KHOI PONG
1. Muc tiéu: Tao tdm thé hung thi cho hoc sinh va timg budc 1am quen bai hoc.

2. Noi dung: GV trinh bay van d¢; HS tra 151 cau hoi.

3. San phim hoc tap: Cau tra 101 cia HS vé ngudn gdc san xuit enzyme va quy trinh dé tao ra
cac enzyme tinh sach

4. To6 chirc thye hién:

Buéc 1: GV chuyén giao nhiém vu hoc tip

- GV dit van dé : Trong doi song, nhiéu nganh san xudt vmg dung cong nghé enzyme véi quy mé
I6n nhw: cong nghiép thuc pham, cong nghiép dét, mi pham, ...

Sy w

Tong hop chit
hiru co

Dbubng Duoc phim Nhién fidu sinh hoc
- GV dit cau hoi : Véi quy mé san xudt 1on phdi can mot heong 16n enzyme. Viy enzyme duoc
diing trong cdc nganh san xudt c6 nguon goc tie dau va quy trinh dé tao ra cac enzyme tinh sach
dwgc tién hanh nhw thé nao?
Budc 2: HS thwe hién nhiém vu hoc tap
- HS tiép nhan nhiém vy, suy nghi tra 161 cau hoi mé dau
Buéc 3: Bao cao két qua hoat dong va thao luan
- GV goi 2 — 3 HS dua ra du doan c4 nhan vé tinh hubng mé dau.
- HS khac nhén xét, b6 sung (néu co)
Buéc 4: Panh gia két qua, thue hién nhiém vu hoc tap
- GV ghi nhan cau tra 10i cta HS, trén co so d6, GV dan dét vao bai hoc: Bé hiéu ré hon vé quy
trinh san xudt va thu thdp enzyme , ching ta sé cing nhau di tim hiéu trong bai hoc ngay hém
nay Bai 6 — Quy trinh cong nghé sin xudt enzyme
B. HOAT PONG HINH THANH KIEN THUC
Hoat dong B.1. Quy trinh tong quat
1. Muc tiéu: Thong qua hoat dong:
- HS néu duoc quy trinh san xut, cac budc cia quy trinh cong nghé san xuit enzyme
2. No¢i dung:
- GV huéng dan HS doc thong tin tr.11, 12 tim hiéu vé quy trinh san xut enzyme
- HS théo luan, trao doi va tra 10i cau hoi.
3. San pham hoc tiap: HS ghi va v va ghi nhé duoc cac kién thirc trong tdm vé quy trinh san
Xuét enzyme, thuc hi¢n cac yéu ciu ma GV dua ra
4. T6 chirc hoat ddng:



HOAT PONG CUA GIAO VIEN - HQC SINH

DU KIEN SAN PHAM

Buéc 1: GV chuyén giao nhiém vu hoc tip

- GV yéu cau HS doc thong tin trong SCD, cho biét quy
trinh san xuat enzyme.

-GV huéng dan HS vé lai quy trinh san xudt enzyme vdo
VO.

- GV yéu cau HS nghién ctru ndi dung muyc I trong  tr35,
thao luan nhém doi tra 101 cac cau hoi sau :

+ Trong sdn xudt ché pham enzyme, nguoi ta thuong lwa
chon déi twong ndo lam nguén cung cdp chinh? Hay néu
mét s6 li do sir dung nguon cung cdp do.

-GV chiéu bang 6 vé mét s6 enzyme c6 nguon goc tir cdc
nhom sinh vat

Nguén enzyme Tén enzyme
Pong vat Catalase (gan); rennin (da day bé); chymotrypsin, lipase, trypsin (tuy)
A Actinidin (qua kiwi); bromelain (qua da); papain (qua du du); amylase,
Thuc vat 2 4
glucanase (mam dai mach)
; 2 Asparaginase (E. coli); amylase, glucose isomerase, penicillin amidase,
Vikhuan ;
protease (Bacillus)
Cellulase (Tricloderma); lipase (Rhizopus); rennin (Mucor miehei);
dextranase (Penicillium); amylase, aminoacylase, catalase, glucoamylase,
Nam glucosidase, lactase, pectinase, protease (Aspergillus)

Lipase (Candida); lactase (Kluyveromyces); invertase, raffinase
(Saccharomyces)

+ Néu nhitng yéu té6 anh hweong dén ndng sudt va chat
lwong enzyme thu dwoc khi

nudi cdy vi sinh vat.

+ Hdy néu nhitng luu y quan trong khi thuc hién tach
chiét enzyme

Budc 2: HS thuwe hién nhiém vu hoc tap

- HS doc thong tin muc I, thao luan, trao ddi va tra 1oi
cau hoi.

- GV huéng dan, hd trg HS (néu can thiét).

Buéc 3: Bio cao két qua hoat dong va thao luan

- GV moi dai dién HS tra 161 cau hoi.

- GV moi HS khac nhan xét, bd sung.

Goiy:

+ Enzyme cé thé thu dwoc tir nhiéu nguon khdc nhau,
trong dé nguon thu chinh la vi sinh vat. Ding vi sinh vit
dé san xudt cdc ché pham enzyme cé nhiéu wu diém vi vi
sinh vt ¢é chu ki sinh truéng ngdn, téc dé sinh triedng
nhanh, con nguoi chi déng nudi cdy trong diéu kién
nhén tao véi chi phi thip, enzyme vi sinh vt c6 hoat tinh
manh, hé enzyme da dang.

+ Nhitng yéu t6 dnh hwéng dén ndng sudt va chdt hrong
enzyme thu dwoc khi nudi cdy vi sinh vt la:

+Moi truong dinh dwong: Cung mot logi vi sinh vat
nhung méi trieong nudi cdy c6 thanh phan dinh dwéng

I. Quy trinh tong quat
- Quy trinh san xuat enzyme

Tao ché pham
enzyme

Téch chiét
enzyme

Tao nguén
thu enzyme

1. Tao ngudn thu enzyme

- Buéc 1. Chon ngudn nguyén liéu
cung cap enzyme

- Budc 2. Nuoi céy vi sinh vat duogc
lIrra chon
2. Giai
enzyme
- Bué6c 1. Pha v& ciu tric té bao

- Budc 2. Tach chiét enzyme

3. Giai doan 3: Tao ché pham
enzyme

- Enzyme sau khi dugc tinh sach va
c¢6 dic can duoc luu gilr trong diéu
kién phu hop dé dam bao hoat tinh
cia enzyme khong bi bién tinh
trong sudt qua trinh bao quan va s
dung.

- Ché pham enzyme c6 nhiéu dang
khac nhau nhu: dang dung dich,
dang huyén phu, dang bot kho,
dang vién nho.

doan 2: Tach chiét




khdac nhau thi mwc do tao thanh enzyme va cac thanh
phan tao nén enzyme ciing khac nhau.

+D¢ dm moi trweong: Néu nudi cdy bé mdt (méi truong
rin) phai dam bao do dm cho méi truong khodng 60%.
+pH méi truong: Méi loai méi truong, moi loai enzyme
can thu ¢6 dai pH twong thich khdc nhau, ¢é thé dao
dong tir 3,5 dén 8.0

+Nhiét do: Thong thwong, vi sinh vat co phé nhiét do
twong thich tir 25 °C dén 30 °C.

+Ngodi ra, nong d¢ oxygen ciia moi truong nudi cdy,
thoi gian nudi cdy ciing c¢é thé dnh huéng dén sw sinh
truong, sinh san cua vi sinh vdt, do do anh huong dén
nang sudt va chat lirong enzyme.

+Ddc biét lwu y: Dé ting sw tong hop enzyme, ngudi ta
thwong dwa vao hién twong cam img. Chdt cdm ing tong
hop enzyme cho thém vao moi truong nudi thuong la co
chdt twong ieng ciia enzyme can tong hop.

Vi du: Muon tich enzyme a - amylase & nam moc (Asp.
oryzae), nguoi ta bé sung vao méi truong nudi cdy tinh
bot.

+ Luwru y quan trong khi thiee hién tach chiét enzyme:

-Déi véi nguén thu enzyme la vi sinh vdt, nguoi ta
thwong thu enzyme trong méi truong nudi cdy (thu
enzyme ngoai bao). Poi véi nguén thu la dong vit va
thuwe vt thi hau hét enzyme nam trong té bdao chdt cia té
bao, nén dé thu enzyme néi bdo can phd vé cau triic té
bao. Dé thu dwoc enzyme ddng vit, phdi cdt bo hét cdc
mé lién két dé dam bdo khi nghién té bao dwoc hiéu qud.
-Khi tdch chiét enzyme, can luu y khdu chiét rit va két
tua phai thuc hién o nhiét do thcfp va thao tac rat nhanh
dé tranh lam bién tinh enzyme. Néu dich chiét ¢é lan
nhiéu tap chat, ¢ thé thém giai doan tham tich dich chiét
dé thu dwge ché pham enzyme.

Buéc 4: Panh gia két qua, thiee hién nhiém vu hoc tip
GV dénh gia, nhan xét, chuan kién thirc, chuyén sang ndi
dung méi.

Hoat dong B.2. Quy trinh san xuat va thu thip mot sé enzyme

1. Muc tiéu: Thong qua hoat dong:

- HS trinh bay dugc quy trinh san xuit mot sb enzyme cu thé

2. No¢i dung:

- GV huéng din HS doc thong tin trong SCD, tim hiéu vé quy trinh san xuit mot s6 enzyme cu
thé

- HS théo luan, trao doi va tra 10i cau hoi.

3. San pham hoc tip: HS ghi duoc vao vé quy trinh san xuat mot sé enzyme cu thé, tra 1oi cau
héi muc ding lai va suy ngam.

4. T6 chirc hoat ddng:



HOAT PONG CUA GIAO VIEN - DU KIEN SAN PHAM
HOC SINH
Budéc 1: GV chuyén giao nhiém vu | II. Quy trinh sin xuit va thu nhin mét s6 enzyme

hoc tap

- GV yéu cau HS doc noi dung thong
tin myc II, st dung ki thuidt manh
ghép dé huéng din HS thao luan
nhitng ndi dung vé quy trinh san
xuét va thu thap mot s enzyme

e VVong 1: Nhom chuyén gia

- Mbi nhom 16n s& thuc hién nhiém
vu tim hiéu vé quy trinh san xuat va
thu thdp mot s6 enzyme

+ NhOm 1: Tim hiéu vé quy trinh sdan
xudt amylase theo phwong phdp nudi
cd’y néi

-Hay cho biét amylase la gi ?

-Néu quy trinh sdn xudt enzyme
amylase

-Cho biét nguon thu trong quy trinh
san xudt cdc logi enzyme amylase
trong moi truong 1én men noi

+ Nhom 2: Tim hiéu vé quy trinh
san xuat enzyme protease theo
phuong phap nuéi ciy chim

-Hdy cho biét protease la gi ?

-Cho biét nguon thu enzyme doi voi
phuwong phdp nuéi cdy chim la ri
duong ?

-Néu quy trinh san xudt enzyme
protease

+ Nhém 3: Tim hiéu quy trinh san
xudt enzyme protease tai t6 hop

-Néu mét s6 loai protein tdi 16 hop
-Trinh by quy trinh san xudt enzyme
protease tdi t6 hop ?

+ Nhom 4: Tim hiéu vé quy trinh
thu nhan enzyme urease

-Urease la gi ?

-Dé thu enzyme urease ngudi ta lam
thé nao ? Néu quy trinh thu nhan
enzyme urease

Vong 2: Nhom manh ghép

- GV thanh 13p cdc nhom manh ghép
tir cac thanh vién trong nhém chuyén

1. Quy trinh san xuit amylase theo phwong phap
nudi ciy ndi
- Amylase 12 mot nhom enzyme rat pho bién trong gidi
sinh vat, thuoc h¢ enzyme thuy phan, xtic tdc phan giai
lién két ndi phan tir trong nhom polysaccharide
- Quy trinh san xuit enzyme amylasr

Chon va nuéi cdy nam méc

Aspergillus oryzae
trén méi trwong cam mi

Két tiia amylase
Say két tua amylase

}

Ché pham amylase

Tach chiét bang nuéc
Tham tich dich chiét

2. Quy trinh san xuit enzyme protease theo phwong
phap nudi ciy chim

- Protease la enzyme xuc tac cho céc phan tng thuy
phan protein va cac chudi polypeptide dén san phim
cubi cling 14 amino acid.

- Mbi truong dung trong san xudt protease ddi véi
phuong phap nudi cdy chim Ia ri dudong, nguon thu
enzyme 13 nAm mdc hodc vi khuan. Nguoi ta thudng
ding ndm méc Aspergillus niger c6 kha nang tong hop
enzyme nhu amylase, protease, cellulose, lipase.

- Cac giai doan trong quy trinh san xuat enzyme
protease

Ri duéng
T
Hdp thanh tring
|
Trén vi sinh vat
Aspergillus niger
Nuébi cay

Ché phamthd — Dem sif dung

St dung trong

7 > 3
Nghién, loc B chan nuoi

. I
Két tlia protease
:
Sdy két tia
I
Thu nhan
ché pham protease
3. Quy trinh sin xuat enzyme protease tai to hop
- Cong nghé DNA tai to hop va ki thudt nuoi cay vi
sinh vat 1a co s& dé san xuat nhi€u loai protein tai to




gia. (Mdi nhom cé it nhat 1 thanh
vién cua nhém chuyén gia)

- Cc nhom manh ghép thao luan dé
tra 101 cau hoi phan Dung lai va suy
ngam

+ Sdn xudt enzyme protease tdi to
hop ¢6 wu diém gi so véi san xudt
protease bang phirong phdp nudi cdy
chim ? Giai thich.

Budc 2: HS thyc hién nhiém vu
hgc tap

- HS doc thong tin, thdo luin tim
hiéu vé& quy trinh san xuét va thu
nhén mot sd enzyme

- HS thao ludn, trao ddi va tra 16i cau
hoi.

- GV hudng dan, hd trg HS (néu can
thiét).

Buéc 3: Bao cao két qua hoat dong
va thao luin

- GV moi dai dién HS tra 161 cau hoi.
- GV moi HS khic nhan xét, bo
sung.

Buéc 4: Panh gia két qua, thuc
hién nhiém vu hoc tap

GV danh gia, nhan xét, chuan kién
thtrc.

hop nhu vaccine, hormone va enzyme.

- Quy trinh san xudt enzyme protease tai t6 hop trai
qua nhiéu cong doan, doi hoi ki thuat cao, nghiém ngit
hon quy trinh san xuat theo phuong phéap truyén thong.

Budc 1. Lua chon,

phén |&p ching vi sinh vat
cho enzyme protease

¢6 hoat tinh tét nhat

Buéc 2. Xac dinh
gene ma hoatonghop |,
enzyme protease

Buéc 3. Tao
vector tai té hop

[

[
&

Buéc 4. Bién nap
vector tai to hop vao
té bao chu

Buéc 5. Sang loc
dong té bao mang
vector tai to hop

Budc 6. Lén men
dé thu san pham

Budc 7. Tach chiét,
tinh sach thu ché pham
| enzyme protease tai t6 hop

Hinh 6.4. Quy trinh san xudt enzyme protesase tai té hop
4. Quy trinh thu nhin enzyme urease
- Urease l1a enzyme thiy phan urea, dugc Ung dung
nhiéu trong san xuat va doi song
- Pé thu enzyme urease ngudi ta cé thé dung nguyén
li¢u 1a vi sinh vat hay thuc vat nhu dau nanh, dau rya.
- Quy trinh thu nhan enzyme urease

Nghién hat dau trong

dung dich HCI
Li tam »| | Ba
Dich chiét thé
[
Xr li nhiét, li tam >l | Mang siéu loc
Siéu dich loc

Két tha bang
acetone

Két tha urease

Hoa tan két taa,

chay séc ki ion = [« Séy thang hoa

Ché phdm urease

* Dirng lai va suy ngim

So voi san xudt enzyme protease bang phuong phap
nudi cay chim, san xuat enzyme protease tai to hop thu
dugc lugng enzyme 16n hon do vi sinh vat st dung
lam ngudn thu dugc cdy gene mi hoa tdng hop
enzyme protease vao DNA té bao chi, gitp ting luong
enzyme khi nudi cdy vi sinh vat. San xuit enzyme
protease tir vi sinh vat bang phuong phap nuéi ciy
chim chua dap ung dugc viéc md rong quy mo san
Xuat va ing dung nhém enzyme nay trong doi séng.

C. HOAT PONG LUYEN TAP

a. Muc tiéu: HS biét van dung kién thirc di hoc dé tra 101 cau hoi Luyén tap.

b. Noi dung: GV dua ra nhiém vu; HS st dung kién thirc da hoc dé tra 1oi cau hoi.
c. San pham hoc tip:

- Két qua tra 101 cau héi 1, 2 phﬁn luyén tap va van dung tr42



d. T6 chirc thyc hién

Buéc 1: GV chuyén giao nhiém vu hoc tip

- GV giao nhiém vy cho HS: Tra 161 cac cau hoi 1, 2 SCD - tr.42

Budc 2: HS thye hién nhiém vu hoc tap

- HS tiép nhan, thuc hién nhiém vy, thao luan, dua ra cau tra 101

- GV quan sat qué trinh HS théo lun, hd tro khi HS can.

Budéc 3: Bio cio két qua hoat dong va thio luin

Cau 1.

- Chia khoa dé duy tri hoat tinh xtic tic cua enzyme 1 cdu hinh khong gian ba chiéu ciia enzyme,
ciu hinh nay tao nén cac dic tinh li hoa ty nhién cua né. Khi cau hinh khong gian bi bién doi
trong qué trinh san xuét hay qua trinh bao quan thi hoat tinh xtc tac cia enzyme sé& bi anh huong.

- Ché pham enzyme c6 nhiéu dang khac nhau nén c6 nhiéu cach bao quan khac nhau:

+ Dang dung dich hodc huyén phi: Enzyme dugc dwa vao cac dung dich bao quan dé bao quan
chung, dong thoi dam bao nhiét do thich hop voi timg loai enzyme. Khong bao quan ¢ nhiét do
cao vi dé lam bién tinh enzyme.

+ Dang vién va dang bdt kho thuong bao quan thuan loi hon, nén thudong nguodi ta bdo quan trong
diéu kién nhiét do thich hop la duoc, khong bao quan & nhiét do cao.

Cau 2. Pé thu duoc enzyme tu nguén thu thuc véat, trudc ti€én phai lya chon dugc nguén thu
enzyme. Enzyme promelain c6 nhiéu trong qua dira, enzyme papain c6 nhiéu trong qua du du.

* Quy trinh thu nhan enzyme papain tur thyc vat

. + Lay nhya cta
Giai doan tao

ngudn thu enzyme

quad du da xanh

réi sdy kho

+ Enzyme papain trong nhya qua
Giai doan tach
chiét enzyme

du du sdy kho dugc tach chiét bing
nudc cdt va dung dich dém, sau do

li tim bo can, ldy dich papain

Giai doan tao ché
phdm enzyme

* Quy trinh thu nhan enzyme bromelain tir thuc vat

+ Dung dich papain
dugc say dong kho,
bdo quin trong tii
nylon

+ Stt dung than cay diia, la dita va qua dia dé
thu enzyme bromelain. Rita sach bui ban trén
14, than va qua dia r6i cat thanh miéng,

xay nhuyén, thu dugc dich

Giai doan tao
ngudén thu enzyme

+ Dich thu dugc li tam dé loai bo cac tap chat,
thu dich chiét. Tach chiét enzyme bromelain
nham phuc vu hiéu qua cho qua trinh ché
bién thuc pham va dugc phdm, dong thoi lam
giam dugc 6 nhiém moi trudng

Giai doan tach
chiét enzyme

+ Dung dich bromelain
Giai doan tao dugc sdy dong kho,

ché pham enzyme bdo quan trong tui
nylon

Buéc 4: Panh gia két qua, thue hién nhiém vu hoc tip

- GV nhan xét, danh gia, chuan kién thuc.

D. HOAT PONG VAN DUNG

a. Muc tiéu: HS biét van dung kién thirc thuc té dé tra 101 cau hoi Van dung.

b. Noi dung: GV chiéu mét sd cau hoi tric nghiém; HS sir dung kién thirc dé tra 10
¢. San phiam hoc tap:

HS dua ra dugc dap an dung cho cac cu hoi vé quy trinh cong nghé san xuit enzyme
d. T6 chirc thuc hién

Buéc 1: GV chuyén giao nhiém vu hoc tip

- GV chiéu mot s6 cau hoi tric nghiém vé quy trinh cong nghé san xuat enzyme



Cau 1. Trong cong nghé sinh hoc, enzyme c6 chirc nang:
A. Chét xtc tac cho moi bién ddi vat chat trong cong nghé sinh hoc.
B. Thudc thtr ¢6 tinh chuyén hoa cao

C. Enzyme va nhiéu hoat chat sinh hoc khac 1a san pham cta cong nghé sinh hoc

D. Ca ba dép an trén déu ding

Cau 2. Ngudn enzyme duoc thu nhan phd bién trong cong nghé sinh hoc tir sinh vat:

A. Dong vat B. Thuc vat: C.Vi sinh vat
Cau 3. Enzim c6 ban chét 1a

A. Protéin B. Ménbdsaccarit C. Pdlisaccarit
Cau 4. Phuong phap thu nhan enzyme gdm bao nhiéu budc chinh
A 2 B.3 C.4

Cau 5. C6 thé thu nhan enzyme tir nhitng ngudn nao

A. Dong vat B. Thuc vat C.Vi sinh vat
Cau 6: Khi enzim xiic tic phan tng, co chat lién két voi

A. Cofacto. B. Protein. C. Coenzim.
dong.

Budc 2: HS thuce hién nhiém vu hoc tip
- HS tiép nhan, thuc hién nhiém vu, thuc hién tai nha
Buéc 3: Bao cao két qua hoat dong va thao luan

D. Ndm

D. Photpholipit

D.5

D. Ca ba dap an trén

D. Trung tdm hoat

Caul Cau?2 Cau 3 Cau 4 Caub

D C A B D

Buéc 4: Panh gia két qua, thie hién nhiém vu hoc tap
- GV nhén xét, danh gia, chuan kién thuec.
* Ruat kinh nghiém:



