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CHUYEN DE 2. CONG NGHE ENZYME VA UNG DUNG
BAI 5. KHAI QUAT VE CONG NGHE ENZYME
I. MUC TIEU

1. Vé kién thirc
Sau bai hoc nay, HS sé¢:

-Trinh bay dugc mot sé thanh tyu ciia cong nghé enzyme
-Phan tich dugc co sé khoa hoc ing dung cong nghé¢ enzyme
2. Nang luc
a.Nang luc chung:

-Tw chu va tw hoc: Chu dong, tich cuc thuc hién nhi€ém vu cta ban than trong hoc tap va cudc
song.

- Giao tiép va hop tac: Chil dong, tu tin trong viéc trinh bay cac van dé nghién ctru va tim hiéu
vé cong nghé enzyme. Chu dong lang nghe, chia sé thong tin v&i cac ban trong nhém, véi GV va
cac thanh vién khac trong 16p hoc va ngoai 16p hoc.

- Giai quyét van dé va sang tgo: Dat dugc cau hoi, néu duoc van dé sang tao, thuc tién vé cong
nghé enzyme trong nghién ciru va trong cudc séng.
b.Nang luc riéng:

-Tim hiéu thé gidi song: Pit ra dugc cac cau hoi/van dé lién quan dén nghién ciru ing dung cong
nghé enzyme; phan tich dugc bdi canh thuc té lién quan dén tmg dung cong nghé enzyme trong
thuc tién; trinh bay duoc van dé dit ra.

-Van dung kién thire, ki ning dd hoc: Van dung kién thirc, ki nang da hoc dé giai thich, danh gia
nhitng tng dung ctia cong nghé enzyme trong nghién ctru va trong thuc tién thong qua giai thich
duoc co sé khoa hoc cua viée img dung cong nghé enzyme trong doi sdng va trong nghién ctru.

3. Pham chit

-Tich cuc, chi dong tham gia va van dong cac ban tham gia vao hoat dong nhém khi duoc giao
nhiém vu hoc tip va 1am du 4n/ nghién ctru vé céng nghé enzyme.

-Trung thuc trong thuc tidn va bao cdo cac két qua hoc tip, nghién ctru va san pham thyuc hién
du 4n vé cong nghé enzyme
II. THIET BI DAY HQC VA HQC LIEU

1. Poi véi gido vien

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

-Tranh, anh lién quan dén noi dung chuyén dé.

-May tinh, may chiéu (néu co).
2. P6i v6i hoc sinh

-Sach chuyén dé hoc tap Sinh hoc 10.

-Hinh anh, tranh v€ 1i€n quan dén noi dung bai hoc.
III. TIEN TRINH DAY HQC
* On dinh t6 chirc:



A. HOAT PONG KHOI PONG

1. Muc tiéu: Tao tdm thé hing thi cho hoc sinh va timg budc 1am quen bai hoc.
2. Ndi dung: GV trinh bay van d¢; HS tra 1i cu hoi.

3. San pham hoc tap: Cau tra 10i cua HS vé cau hoi md dau

4. To6 chirc thye hién:

Buéc 1: GV chuyén giao nhiém vu hoc tip

- GV chiéu hinh 4nh mét s6 vi du vé san pham tng dung céng nghé enzyme.

-

d) Thudc thir 7 e) Thudocda g) Thiic an chan nuoi
- GV gi6i thiéu : Cdc san pham trong hinh trén déu la nhitng vi du vé san pham g dung cong
nghé enzyme.
- GV yéu cau HS chi ra cac linh vuc c6 xuét hién cong nghé enzyme.
- GV dat cau hoi : Cong nghé enzyme la gi ma san pham cia né lai dwoc ting dung trong nhiéu
linh viee khdc nhau ciia doi song dén viy ?
Budce 2: HS thue hién nhiém vu hoc tap
- HS tiép nhdn nhiém vy, suy nghi trd 161 cau hoi mo dau
Budée 3: Bao cdo két qua hoat dong va thio ludn
- HS tim hiéu, thao luan dua ra cau tra 16i vé tinh hudéng mo dau.

+ Cdc ché pham cia enzyme dwoc sir dung trong nhiéu linh viee ciia doi song nhw: san xudt
thuéc chita bénh, ché bién thirc an cho nguwoi va gia sic, xir Iy 6 nhiém méi trong, san xudt bot
gidt va cdc chdt tay rira,...

+ Céng nghé enzyme la quy trinh ki thudt tach chiét va tinh sach enzyme ding cho nghién ciru
ciing nhu g dung trong thuec tién.

- HS khac nhén xét, bd sung
Budéc 4: Panh gia két qua, thye hién nhi¢ém vu hoc tap
- Dua trén co sO cau tra 101 cia HS, GV din dit vao bai hoc: Dé hiéu ré hon vé cong nghé
enzyme, cac thanh twu cia cong nghé enzyme va co so khoa hoc ung dung cong nghé enzyme,
chiing ta sé ciing nhau di tim hiéu trong bai hoc ngay hém nay Bai 5 — Khdi qudt vé cong nghé
enzyme
B. HOAT PONG HINH THANH KIEN THU'C
Hoat dong B.1: Thanh tyu ciia nganh cong nghé enzyme
1. Muc tiéu: Thong qua hoat dong:



- HS trinh bay duoc nhitng thanh twu cong nghé enzyme gin véi mot sb giai doan lich sir nhat

dinh.
2. No¢i dung:

- GV hudng dan HS chuan bi du 4n hoc tdp ¢ nha theo nhém, tim hiéu vé thanh tyu cta cong

ngh¢ enzyme noi bat theo cac moc thoi gian nghién clru enzyme

- HS b4o c4o ngin vé thanh tyu ctia nganh cong nghé enzyme

3. Sian pham hoc tap: Bao c4o vé thanh tyu ctia nganh cong nghé enzyme

4. T6 chirc hoat ddng:

HOAT PONG CUA GIAO VIEN - HQC
SINH

DU KIEN SAN PHAM

Budée 1: GV chuyén giao nhiém vu hoc tap

- GV yéu cau HS nghién ctru ndi dung SCP, cho
biét thé nao 1 cong nghé enzyme

- GV yéu cau dai dién 3 nhém HS béo cdo vé
thanh tyu cia nganh cong ngh¢ enzyme theo 3
giai doan (GV huéng dan HS chuén bi ndi dung
béo céo tur tiét trude)

+ Giai doan khéi dau ciia cong nghé enzyme

+ Giai doan tir thé ki XIX dén nhitng nam 30 ciia
thé ki XX

+ Giai doan nhitng nam 30 ciia thé ki XX dén
nay

1 HS cac nhom khac lcfng nghe, nhan xét, bé
sung cho cac nhém trinh bay.

- GV huéng dan HS kham phé kién thirc thong
qua tra 101 cac cau hoi trong muc Dung lai va suy
ngam :

+ Em hady liét ké nhitng thanh tuu noi bt cia
cong nghé enzyme qua cdc thoi ki bang cdch
hoan thién théng tin theo mdu bang duwdi day -

Thai ki Thanh tuu

? ?

+ Thanh tuu cua cong nghé enzyme trong giai
doan tir nhitng nam 30 ciia thé ki XX dén nay da
gidi quyét dwoc nhitng vin dé gi trong thuc
tién ?

Budc 2: HS thywe hién nhiém vu hoc tap

- HS doc théng tin muc I trong SCD tr.5 thao
luan, trao doi va tra 10i cau hoi.

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

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

- Cong ngh¢ enzyme la quy trinh k¥ thuat
tach chiét va tinh sach enzyme dung cho
nghién ctru cling nhu Ung dung trong thuc
tién.

- Céc ché pham cia enzyme dugc sir dung
trong nhiéu linh vuc ciia doi sdng nhu: san
xuét thudc chita bénh, ché bién thirc an cho
ngudi va gia stc, xir Iy 6 nhiém mai truong,
san xuat bot giat va cac chat tay rua,...

- Vai tro ctuia cong nghé sinh hoc : tao ra cac
gidng vat nudi, cay trong mdi cd ning suat
va chat luong cao ; gop phan phat hién va
chira try nhidu bénh hiém nghéo & ngudi.

I. Thanh twu cdta nganh cong nghé
enzyme

1. Nhitng thanh tuu ndi bat cia cong nghé
enzyme qua cac thoi ki

Thoi ki Thanh tuu

Trudc Mudi dua, mudi ca, G rugu,
thé ki | nuéc mam, lam twong

XVII

T thé | Tim ra qua trinh 1én men, chat
ki XVII | gay Ién men.

dén nira

cubi thé

ki

XVIII

T  thé | Tach dugc enzyme 1én men va
ki XIX | cic enzyme phan giai chat hiru
dén co nhu tinh bdt, protein; thu
nhimg | duoc ché phim amylase dang
nam 30 | bot va dang dung dich

ciia thé




- GV moi dai dién HS tra 101 cau hoi.

- GV moi HS khéc nhan xét, bo sung.

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

GV danh gia, nhan xét, chuan kién thuc, chuyén
sang ndi1 dung mai.

ki XX

Tu - San xuét nhién liéu sinh hoc
nhimg |thé hé the hai tr nguyén liéu
nam 30 phé thai nhu ba mia, rom, ra, co
ciia thé | nho enzyme cellulose

ki XX |- San xuat duoc enzyme lam
dénnay |chin trai cdy, tao mui huong
thay thé cac chat hoa hoc doc
hai

- Nghién ciu thanh cong
enzyme phan huy rac thai nhya
trong thoi gian ngan, mo ra trién
vong xir 1y 6 nhiém méi trudong
bang cong nghé enzyme

- Nghién ciu va su dung
enzyme trong linh vyc y té
(enzyme Cas9 c6 kha ning bt
hoat gene, sta chira sai hong
DNA), tao ra dong vat va thuc
vat bién doi gene

2. TUr nhitng nam 30 cia thé ki XX dén nay,
cong nghé enzyme phat trién 1én mot tim
cao moi va di giai quyét duoc nhiéu van dé
phuc vu cho thuc tién nhu:

- San xuét nhién liéu sinh hoc thé hé thir hai
tir cac san pham c6 ngudn goc thuc vat nho
ung dung hoat dong cta enzyme cellulose.

- San xuit duoc cac enzyme lam chin trai
cdy, tao mui huong thay thé cac hop chét
hoa hoc doc hai.

- Mo ra trién vong xir Iy réc thai nhyua bang
cong nghé enzyme.

- Nghién ctru thanh céng enzyme cat gidi
han, khoi dau cho nhiing thanh tyu trong y
hoc nhu téi to hop gene, co thé loai bo hoic
thay thé gene mong mudn.

- Nghién ctru stra chiva DNA trong céc bénh
li di truyén & nguoi nham muyc dich chira
bénh di truyén.

- Nghién ctru hé enzyme CRISPR/Cas duogc
su dung dé tao ra sinh vat bién d6i gene voi
hiéu qua cao.




Hoat dong B.2. Co sé khoa hgc irng dung cong nghé enzyme

1. Muc tiéu: Thong qua hoat dong:

- HS phan tich duoc co so khoa hoc ciia viée tng dung cong nghé enzyme trong san xuat va doi
song

2. Noi dung:

- GV t6 chirc cho HS doc théng tin muc II, tim co s¢ khoa hoc Gmg dung cong nghé enzyme va
tra 1i cac cau hoi trong muc Dirng lai va suy ngdm

3. San pham hoc tap: Két qua thao luan ciia HS vé co so khoa hoc img dung cong nghé enzyme

trong san xuit va doi séng
4. T6 chirc hoat dong:

HOAT PONG CUA GIAO VIEN - HOC
SINH

DU KIEN SAN PHAM

Buéc 1: GV chuyén giao nhiém vu hoc tip
- GV sir dung ki thuat manh ghép dé hudng dan
HS thao luan nhirng ndi dung vé co s khoa hoc
ung dung cong ngh¢ enzyme.
Vong 1: Nhom chuyén gia
- M&i nhom 16n sé thyc hién nhiém vu tim hiéu
vé co s khoa hoc tmg dung cong nghé enzyme
+ Nhom 1: Tim hiéu vé trung tdm hoat déng ciia
enzyme
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Enzyme

Phic hop
enzyme - san phim

San phém taothanh
rdi khoi trung tam
hoat déng

Hinh 5.2. Mé hinh hoat déng ciia enzyme va co cht theo Koshland
-Cho biét co ché cia trung tam hoat déng ciia
enzyme

-Quan sat hinh 5.2, mé ta lai moé hinh hoat dong
cia enzyme va co chat theo Koshland

+ Nhom 2: Tim hiéu vé cdu triic di ldp thé cia
enzyme

-Cho biét co ché cua cau tric di ldp thé cia
enzyme

-Cho biét iing dung ciia co ché cau tric di ldp
thé

+ Nhém 3: Tim hiéu vé diéu kién hoat dong on
hoa cua enzyme

-Néu diéu kién hoat dong cua enzyme

-Cho biét cdc co ché givp enzyme lam gidm ndng
lirong hoat héa ciia cdc chdt tham gia phan ing.

+ Nhém 4: Tim hiéu vé nguon nguyén liéu sdin

II. Co sé khoa hgc rng dung cong nghé
enzyme

- Enzyme c6 nhiéu dic tinh vu viét nhu:

+ Tinh ddc hiéu nha trung tdm hoat dong;

+ C6 vung cau tric di lap thé lam wc ché
hodc tang cuong hoat dong enzyme;

+ Giam nang lugng hoat hoa, qua dé lam
tang toc d6 phan tng;

- Enzyme c6 ban chat 1a protein nén diéu
kién hoat dong kha tuong thich véi moi
truong trong co thé;

- Ngudn nguyén lidu san xuit enzyme ré
tién, co thé tai ché,... nén duoc ung dung
nhiéu trong céc linh vuc khac nhau cua doi
song.

Dirng lai va suy ngim

1. Enzyme di 1ap thé 1a loai enzyme trong
cAu triic c6 mot hodc vai vi tri di 1ap thé.
Trung tdm hoat dong tiép nhan co chit dé
xuc tdc cho phan Ung, trong khi vi tri di lap
thé lién két v6i chat tac dung dé diéu chinh
hoat dong xuc tac (&c ché hay ting cudng
clia enzyme. Phan tir enzyme di ldp thé c6
thé ¢o loai vi tri di 1ap thé duong, loai vi tri
di lap thé am hodc co6 ca hai. Trong co thé
song, di 1ap thé am rat quan trong va pho
bién, thuong thé hién & co ché e ché nguoc
dé dam bao té bao khong tao ra cac chat
thira so v6i nhu cau.

2. Nhing dic diém vu viét cia enzyme

- Enzyme c¢6 trung tam hoat dong, 1a noi




xudt enzyme

-Hdy néu mét sé nguon nguyén liéu sdn xudt
enzyme

Vong 2: Nhom mdanh ghép

- GV thanh lap cac nhom manh ghép tir cac
thanh vién trong nhém chuyén gia. (M6i nhom
c6 it nhat 1 thanh vién cua nhom chuyén gia)

- Cac nhém manh ghép thao luan dé tra 10i cau
hoéi phan Dirng lai va suy ngam

+ Quan sat hinh 5.3, mé ta cdu triic hoat dong
ciia enzyme dj ldp thé
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+ Phan tich nhitng ddc diém wu viéc cia enzyme
dé chi ra co s6 khoa hoc ciia viéc iing dung cong
nghé enzyme trong cac linh vuc khdac nhau cua
doi song.

Budce 2: HS thuc hién nhiém vu hoc tap

- HS doc thong tin, quan sat thao luan, trao d6i
va tra 101 cau hoi.

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

Buéc 3: Bao cio két qua hoat dong va thio
luian

- GV moi dai dién HS tra 161 cau hoi.

- GV moi HS khéac nhan xét, bd sung.

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

GV danh gia, nhan xét, chuan kién thuc.

enzyme lién két dic hiéu véi co chat. Do
d6, mdi enzyme chi tdc dong 1én mot hay
mot s6 chét co ciu hinh khéng gian twong
ung tao nén tinh dac hiéu cua enzyme.

- Mot sé enzyme c6 ving ciu tric di lap
thé, c6 thé lién két voi chat hoat hoa di lap
thé dé tc ché hoic ting cuong hoat dong
ctia enzyme. Nho d6, ¢ thé img dung trong
diéu tri bénh hodc chu dong san Xuét céc
ché pham véi sb lvgng mong mudn.

- Enzyme hoat dong trong diéu kién 6n hoa.
Do do, trong ciac phan tng c6 enzyme xuc
tac, su tiéu hao ning lugng thudng rat it,
hiéu qua xic tac cao. O diéu kién thich hop,
khi c6 enzyme xuc tac, phan Ung xdy ra
nhanh hon nhiéu 1an so véi khi xuc tac bang
chat hoa hoc khéc; enzyme ciing c6 kha
nang xac tac chuyén hoa cho mét luong co
chat rat 16n chi v6i luong enzyme rat nho.
Do d6, enzyme st dung trong céac linh vuc
san xuat s& tiét kiém duoc thoi gian va tang
hiéu qua san xuat, ha gia thanh san pham.

- Enzyme c6 thé thu dugc tir nhiéu ngudn dé
kiém, ré tién. Enzyme thu dugc tir qua trinh
song cua sinh vat nén khong giy doc cho
con nguoi, cac sinh vat khac va moi truong.

C. HOAT PONG LUYEN TAP

1. Muc tiéu: HS biét van dung kién thirc da hoc dé tra 16i cau hoi Luyén tap.

2. Noi dung: GV dua ra nhiém vu; HS sir dung kién thire da hoc dé tra 10 cau hoi.

3. San phim hoc tip:

- Két qua thao luan, trd 1061 cac cau héi 1, 2, 3 trong phf?ln luyén tap va van dung SCD

4. T6 chirc thye hién
Buéc 1: GV chuyén giao nhiém vu hoc tip

- GV giao nhi€ém vu cho HS: Tra 161 cac cau hoi 1, 2, 3 tr.33, 34

Budce 2: HS thuc hién nhiém vu hoc tap

- HS tiép nhan, thuc hién nhi€ém vu, thao luan, dua ra cau tra 161
- GV quan sat qua trinh HS théo luén, hd trg khi HS can.




Buéc 3: Bio cao két qua hoat dong va thio luin

Cau 1.

Enzyme trong hinh c6 mét trung tam hoat déng va mot ving cdu triic di ldp thé, tuy nhién, cdu
triic ciia trung tam hoat déng khéng twong thich véi co chdt nén Co chdt khong thé lién két voi
trung tdm hoat dong dén dén enzyme bat hoat. Khi cé chat hoat hod di lap thé lién két vao vi tri
di ldp thé ciia enzyme, lam bién doi cdu tric cia trung tam hoat dong, trung tim hoat ddng lic
nay twong thich véi co chdt, enzyme hoat dong xiic téc phan ieng dé tao ra san pham.

Cau 2.

Diém gidng nhau giira hai hinh: Khi co chat co cau tric phu hop véi trung tim hoat dong thi phan
ung s€ xay ra.

Khac nhau: M6 hinh hoat dong ctia enzyme va co chét theo Fisher thi trung tam hoat dong khong
6 su bién ddi vé hinh dang, m6 hinh cua Koshland thi c6 trai qua su thay ddi vé hinh dang cua
trung tim hoat dong & giai doan tao phirc hop enzyme - Co chét.

Cau 3.

a) Co ché hoat hoa ctia enzyme phosphofructokinase-1:

Phosphofructokinase-1 14 enzyme quan trong diéu khién qué trinh duong phéan, duoc hoat hoa di
1ap thé boi AMP va fructose 2, 6-bisphosphate. Khi nong d6 hai chat nay ting s& xuc tac chuyén
hoa fructose 6-phosphate. Nguoc lai, ATP va citrate 14 chét

trc ché enzyme phosphofructokinase-1 nén khi hai chat nay tang s& tc ché chuyén ho4 fructose 6-
phosphate. Fructose 6-phosphate du thira do khong duoc chuyén hoa

s& tao thanh fructose 2, 6-bisphosphate, chat nay lai kich thich hoat dong cia enzyme
phosphofructokinase-1 gitp tang cuong chuyén hoa fructose 6-phosphate.

b) Thudc giam béo lam ting ai luc véi dudng fructose 2, 6-bisphosphate dan dén lam giam ndng
d6 fructose 2,6-bisphosphate, tir d6 ting cudng chuyén hoa fructose6-phosphate dé tao fructose 2,
6-bisphosphate. Qua trinh nay tiéu ton ATP, ATP giam s& giam sy (rc ché hoat dong ciia enzyme
fructosekinase-1, tir d6 lam ting cudng chuyén hoa duong phan, han ché tich luy nang luong du
thira dudi dang lipid, gitp co thé giam béo.

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

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

D. HOAT PONG VAN DUNG

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

2. Noi dung: GV dua ra nhiém vuy; HS st dung kién thire thuc té dé tra 161 cau hoi.

3. San phim hoc tip:

- Y kién cua HS vé quan diém “ Mot trong cac xu huéng bao vé mdi truong 13 sir dung enzyme vi
muc dich phat trién cong nghiép bén virng”.

4. T6 chirc thire hién

Buéc 1: GV chuyén giao nhiém vu hoc tip

- GV giao nhi€ém vu cho HS, HS suy nghf tra 161 cau hoi

Budce 2: HS thuc hién nhiém vu hoc tap

- HS tiép nhan, thuc hién nhi€ém vu, thao luan, dua ra cau tra 101

Buéc 3: Bio cao két qua hoat dong va thio luin

Goiy:



DPoéng tinh véi quan diém dwoc néu. Vi viée sir dung cdc ché pham enzyme trong xir Iy 6 nhiém
moi trwong da mang lai hiéu qua cao va dwoc danh gia la thdn thién voi moi truong. Bén canh
do, trong twong lai, nguoi ta cé thé san xudt cdc loai enzyme cé hoat tinh phan huy nhiéu logi rdc
thai, chat thai khdc nhau, déic biét la rdc thdi nhia, nho d6, phdt trién céng nghiép bén viing.
Budc 4: Panh gia két qua, thue hién nhi¢ém vu hoc tap

- GV nhéan xét, danh gia, chuén kién thurc.

* Rat kinh nghiém:



