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CHUYEN PE 2. CONG NGHE ENZYME VA UNG DUNG
Tiét 16,17 BAI 5. KHAI QUAT VE CONG NGHE ENZYME
I. MUC TIEU
1. V& kién thire
Sau bai hoc nay, HS sé:
- Trinh bay duoc mot sb thanh tiu clia cong nghé enzyme
- Phan tich duoc co so khoa hoc ting dung cong nghé enzyme
2. Nang luc
a.Nang lyc chung:

—’T w chu va tw hoc: Chu dong, tich cuc thuc hi¢n nhiém vu cua ban than trong hoc tap va cudc
song.

- Giao tiép va hop tic: Chi dong, tu tin trong viéc trinh bay cac van dé nghién ctru va tim
hiéu vé cong nghé enzyme. Chu dong ling nghe, chia sé thong tin v6i cac ban trong nhom, voi
GV va cac thanh vién khac trong 16p hoc va ngoai 16p hoc.

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

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

-Van dung kién thirc, ki nang da hoc: Van dung kién thirc, ki nang da hoc dé giai thich, danh
gia nhitng ung dung cia cong nghé enzyme trong nghién ciru va trong thyc tién thong qua gidi
thich dugc co sé khoa hoc ctia viée tmg dung cong nghé enzyme trong doi séng va trong nghién
clru.

3. Pham chat

-Tich cuc, chu dong tham gia va van dong cac ban tham gia vao hoat dong nhém khi duoc
giao nhiém vu hoc tap va lam du an/ nghién ctru vé cong ngh¢ enzyme.

-Trung thyc trong thyc tién va bao cao cac két qua hoc tap, nghién ctru va san pham thyc hién
du 4n vé cong nghé enzyme
II. THIET BI DAY HQC VA HQC LIEU

1. Doi véi gido vién

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

-Tranh, anh lién quan dén nodi 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€ lién quan dén noi dung bai hoc.
III. TIEN TRINH DAY HOC
* On dinh té chirc:
A. HOAT PONG KHOI PONG
1. Muc tiéu: Tao tAm thé himg thu cho hoc sinh va tirng budc 1am quen bai hoc.



2. Noi dung: GV trinh bay van dé; HS tra 10i cau hoi.

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

4. To chirc thue hién:

Buéc 1: GV chuyén giao nhiém vu hoc tip

- GV chiéu hinh anh mét s6 vi du vé san pham tng dung cong nghé enzyme.

d) Thudc thi e) Thuocda g) Thic an chan nuoi

- GV gibi thiéu : Cdc san phdam trong hinh trén déu la nhitng vi dy vé san phdam vg dung céng
nghé enzyme.
- GV yéu cau HS chi ra cac linh virc ¢6 xuét hién cong nghé enzyme.
- GV dat cau hoi : Cong ngh¢ enzyme la gi ma san pham cia né lai dwoc img dung trong nhiéu
linh viee khdac nhau cua doi song den vay ?
Budc 2: HS thuc hién nhiém vu hoc tap
- HS tiép nhan nhiém vu, suy nghi tra 1oi cau hoi mé dau
Budéc 3: Bao cao két qua hoat dong va thao luin
- HS tim hiéu, théo luan dua ra cau tra 10i vé tinh hudéng mé dau.
+ Cdc ché pham cua enzyme dugc su dung trong nhiéu linh viee ciia doi song nhie: san xuat

thuéc chira bénh, ché bzen thirc an cho nguoi va gia sic, xir Iy 6 nhiém méi trieong, san xudt
bét gidt va cdc chat tdy rira, ...

+ Cong ngh¢ enzyme la quy trinh ki thudt tach chiét va tinh sach enzyme ding cho nghién ciru
ciing nhuw ung dung trong thuc tién.

- HS khéc nhan xét, bd sung

Buwéc 4: Panh gia két qua, thwe hién nhiém vu hoc tip

- Dua trén co so cau tra 10i cua HS, GV dan dit vao bai hoc: Dé hiéu ré hon vé cong nghé
enzyme, Cac thanh twu ciia cong nghé enzyme va co so khoa hoc g dung cong nghé enzyme,
chung ta sé cung nhau di tim hiéu trong bai hoc ngay hom nay Bai 5 — Khdi qudt vé cong nghé
enzyme

B. HOAT PONG HINH THANH KIEN THUC

Hoat dong B.1: Thanh tyu ciia nganh cong nghé enzyme

1. Muc tiéu: Thong qua hoat dong:

- HS trinh bay dugc nhitng thanh tyu céng nghé enzyme gian v6i mot sé giai doan lich st nhét
dinh.

2. No¢i dung:



- GV huong d?lg HS chuén bi du,én hoc tap & nha theo nhém, tim hiéu vé thanh tuu cua cong

ngh¢ enzyme nodi bat theo cdc moc thoi gian nghién clru enzyme

- HS bao c4o ngan vé thanh tuu ciia nganh céng nghé enzyme

3. San pham hoc tap: Béo cdo vé thanh tyu cua nganh cong nghé enzyme

4. T6 chirc hoat dong:

HOAT PONG CUA GIAO VIEN - HQC DU KIEN SAN PHAM
SINH

Buéc 1: GV chuyén giao nhiém vu hoc tip | - Cong ngh¢ enzyme la quy trinh ky thuét

- GV yéu cau HS nghién ctru ndi dung SCP, | tach chiét va tinh sach enzyme dung cho

cho biét thé nao 1a céng nghé enzyme nghién ctru cling nhu Gmg dung trong thuc
tien.

- GV yéu cau dai dién 3 nhom HS bao cdo vé o
thanh tyu ciia nganh cong nghé enzyme theo | - Cac ché pham cua enzyme dugc st dung
3 giai doan (GV hudng dan HS chuan bi ni | trong nhiéu linh vyc cua doi song nhu: san
dung béo c4o tir tiét trudc) xuat thudc chira bénh, ché bién thirc an cho
nguoi va gia suc, xu ly 0 nhiém moi
truong, san xudt bot gidt va cac chét tay
rua,...

+ Giai doan khoi dau ciia cong nghé enzyme
+ Giai dogn tir thé ki XIX dén nhitng nam 30
cua thé ki XX A A - )
+ Giai doan nhitng nam 30 cia thé ki XX dén ;a\ézgigrri)gclelei Eﬁglg S;g;mtrgg;hrggic C'Oti%;g

nay , | sudt va chat luong cao ; gop phan phat hi¢n
"I HS cac nhom khac lang nghe, nhdn xét, b6 | y3 chita tru nhiéu benh hiém nghéo &
sung cho cac nhom trinh bay. nguoi.

- GV huodng dan HS kham pha kién thic | 1. Thanh tuu céia nganh cong nghé
thong qua tra 161 cac cau hoi trong muc Ding enzyme

lgi va suy ngam , 1. Nhitng thanh tyu ndi bat ciia cong nghé
+ Em hay liet ké nhirng thanh twu n6i bat cua | enzyme qua cac thoi ki

cong nghé enzyme qua cac thoi ki bang cdch

hoan thién théng tin theo mdu bing duwdi Thoi ki Thanh tyu
day - Trudc | Mudi dua, muoi ca, i ruou, U
Thei ki Thanh tuu ;ilf/ ; ki | nuéc mam, lam tuong

? ?

T thé | Tim ra qua trinh 1én men, chat
+ Thanh tyu cua cong nghé enzyme trong || ki XVII | gay Ién men.

giai doan tur nhitng nam 30 cua thé ki XX den || 3én nira
nay da giai quyét dwoc nhitng van dé gi trong | | cubi thé
thuec tién ? ki

Buwdc 2: HS thuc hién nhiém vu hoc tap XVIII

- HS doc thong tin muyc I trong SCD tr.5 thao || Ty thé | Tach duoc enzyme lén men va

luan, trao doi \~/'21 tré~ loi cau héi,' ‘ , ki XIX | cac enzyme phan giai chat hitu
- GV huédng dan, ho tro HS (néu can thiét). || dén co nhu tinh bot, protein; thu
Buéc 3: Bao cdo két qua hoat dong va thao | | nhiing | dugc ché pham amylase dang
luan nam 30 | bot va dang dung dich

ciia thé

- GV moi dai dién HS tra 101 cau hoi.

ki XX

- GV moi HS khac nhan xét, bo sung.




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

GV danh gid, nhan xét, chuan kién thuc,
chuyén sang ndi dung méi.

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

ki XX |- San xuét dugc enzyme lam
dén nay | chin trai cdy, tao mui huong
thay thé cac chit hoa hoc doc
hai

- Nghién cuu thanh céng
enzyme phan huy réc thai
nhua trong tho1 gian ngan mo
ra trién vong xu ly 6 nhiém
moi truong bang cong nghé
enzyme

- Nghién ctru va st dung
enzyme trong linh vuc y té
(enzyme Cas9 c6 kha ning bat
hoat gene, stra chira sai hong
DNA), tao ra dong vat va thuc
vat bién doi gene

2. T nhitng ndm 30 cta thé ki XX dén nay,
cong nghé¢ enzyme phat trién 1én mot tam
cao m&i va da giai quyét duoc nhiéu van dé
phuc vu cho thuc tién nhu:

- San xuét nhién lidu sinh hoc thé hé thi
hai tir cac san pham c6 ngudn gdc thuc vat
nho Ung dung hoat dong cua enzyme
cellulose.

- San xuét dugc cac enzyme lam chin trai
cdy, tao mui huong thay thé cac hop chat
hoa hoc doc hai.

- M6 ra trién vong xir Iy rac thai nhya bang
cong nghé enzyme.

- Nghién ctru thanh cong enzyme cét gioi
han, khaéi déu cho nhitng thanh tyu trong y
hoc nhu tai t6 hop gene, €0 thé loai bo hodc
thay thé gene mong mudn.

- Nghién ctru stra chita DNA trong cac
bénh i di truyén ¢ ngudi nham muc dich
chita bénh di truyén.

- Nghién ctru h¢ enzyme CRISPR/Cas
duoc st dung dé tao ra sinh vat bién doi
gene voi1 hiéu qua cao.

Hoat dong B.2. Co sé khoa hoc irng dung cong ngh¢ enzyme

1. Muc tiéu: Thong qua hoat dong:




- HS phan tich dugc co so khoa hoc cua viéc timg dung cong ngh¢ enzyme trong san xuit va
doi song

2. Noi dung:

- GV t6 chuc cho HS doc thong tin muc II, tim co s0 khoa hoc ung dung cdng ngh¢ enzyme
va trd 101 cac cau hoi trong muc Dirng lai va suy ngam

3. San pham hoc tap: Két qua thao luan cua HS vé co so khoa hoc ing dung cong nghé
enzyme trong san xuat va doi song

4. T6 chirc hoat dong:

HOAT PONG CUA GIAO VIEN -
HOQC SINH

DU KIEN SAN PHAM

Buéc 1: GV chuyén giao nhiém vu hoc
tap

- GV st dung ki thuat manh ghép dé ‘hudng
dan HS thao luan nhitng ndi dung vé co s&
khoa hoc ting dung cong nghé enzyme.
Vong 1: Nhém chuyén gia

- M6i nhém 16n s& thuc hién nhiém vu tim
hiéu vé co s khoa hoc tmg dung cong nghé
enzyme

+ Nhom 1: Tim hiéu vé trung tam hoat déng
cua enzyme

Cochat
”(Suuosm

Trung tim hoat déng

Enzyme bién ddi hinh
dang cho phi hop
véi cochdt

L ad

Enzyme vé cochat tiép xtc véi Phic hop Phiic hop
nhautai trung tam hoat déng enzyme - cochat enzyme - s3n pham

Enzyme

San phém taothanh
réi khoi trung tam
hoat dong

Hinh 5.2. Mé hinh hoat déng ctia enzyme va cd chat theo Koshland

-Cho biét co ché cua trung tdm hoat déng
cua enzyme

-Quan sat hinh 5.2, mé ta lai mo hinh hoat
dong cua enzyme va co chat theo Koshland
+ Nhém 2: Tim hiéu vé cdu tric di lap thé
cua enzyme
-Cho biét co ché cia céu tric di lap thé ciia
enzyme
-Cho biét ttng dung ciia co ché cdu tric di
Idp thé
+ Nhom 3: Tim hiéu vé diéu kién hoat dong
on hoa cua enzyme
-Néu diéu kién hoat dong cua enzyme
-Cho biét cdc co ché givip enzyme lam giam
nang lwong hoat héa ciia cdc chdt tham gia
phan ung.

I1. Co s& khoa hoc irng dung cong nghé
enzyme

- Enzyme c6 nhiéu dic tinh wu viét nhu:

+ Tinh dac hi€u nha trung tdm hoat dong;
+ C6 vung cau trac di 1ap thé lam Gc ché
hodc tdng cuong hoat dong enzyme;

+ Giam nang lugng hoat hod, qua d6 lam
tang téc d6 phan tng;

- Enzyme c6 ban chét 1a protein nén diéu
kién hoat dong kha tuong thich v&i moi
truong trong co thé;

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

Dirng lgi va suy ngém

1. Enzyme di lap thé 14 loai enzyme trong
céu tric c6 mot hoic vai vi tri di 1ap the.
Trung tdm hoat dong tlep nhéan co chat dé
xuc tac cho phan ung, trong khi vi tri di 1ap
thé lién két voi chat tac dung dé diéu chinh
hoat dong xtc tac (rc ché hay ting cudng
ctia enzyme. Phan tir enzyme di lap thé co
thé c6 loai vi tri di 1ap thé duong, loai vi tri
di 1ap thé am hodc c6 ca hai. Trong co thé
song, di lap thé am rat quan trong va pho
bién, thuong thé hi¢n & co ché uc ché
nguoc dé dam bao té bao khong tao ra cac
chét thira so voi nhu cau.

2. Nhiing dic diém uu viét cia enzyme

- Enzyme c6 trung tdm hoat dong, 1a noi
enzyme lién két dic hiéu vdi co chit. Do
d6, mdi enzyme chi tdc dong 1én mot hay
mot s6 chét co cdu hinh khong gian twong
ung tao nén tinh dac hi¢u cua enzyme.




+ Nhém 4: Tim hiéu vé nguon nguyén liéu
sdan xudt enzyme

-Hay néu mot s6 nguon nguyén liéu san xudt
enzyme

Vong 2: Nhom mdanh ghép

- GV thanh 1ap cac nhém manh ghép tir cac
thanh vién trong nhom chuyén gia. (Mdi
nhom c6 it nhat 1 thanh vién ciia nhom
chuyén gia)

- Cac nhém manh ghép thao luan dé tra 1oi
cau hoi phan Dirng lai va suy ngam

+ Quan sat hinh 5.3, mé ta cdu triic hoat
dong cua enzyme di ldp thé

m%é’a
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+ Phan tz'gh nhitng dac diém wu viéc cia
enzyme dé chi ra co so khoa hoc cua viéc
ung dung cong ngh¢ enzyme trong cdc linh
viee khac nhau cua doi song.

Buwdc 2: HS thuc hién nhiém vu hoc tap
- HS doc thong tin, quan sat thao luan, trao
do6i va tra 101 cau hoi.

- GV huéng dan, hd trg HS (néu can thiét).
Buéc 3: Bao cio két qua hoat dong va
thao luan

- GV moi dai dién HS tra 161 cau héi.

- GV moi HS khac nhan xét, bo sung.
Buéc 4: Panh gia két qua, thwe hién
nhiém vu hoc tap

GV danh gia, nhan xét, chuan kién thuc.

- Mot s6 enzyme c6 vung cdu tric di lap
the, c6 thé lién két v6i chat hoat hod di 1ap
thé dé tc ché hodc ting cuong hoat dong
cua enzyme. Nho do, co thé tng dung
trong diéu tri bénh hogc chu dong san Xuat
cac ché pham véi s lugng mong muén.

- Enzyme hoat dong trong diéu kién 6n
hoa. Do do, trong cac phan Uing c6 enzyme
xuc tac, su tiéu hao ning luong thudng rat
it, hiéu qua xuc tac cao. O diéu kién thich
hop, khi c6 enzyme xtc tac, phdn rng xay
ra nhanh hon nhiéu 1an so véi khi xtic téc
bang chat hoa hoc khéc; enzyme ciing co
kha nang xuc tic chuyén hoa cho mot
lwong co chét rat 16n chi voi lugng enzyme
rat nho. Do d6, enzyme str dung trong céc
linh vuc san xuat s& tiét kiém dugc thoi
gian va tang hiéu qua san xuét, ha gia thanh
san pham.

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

C. HOAT DONG LUYEN TAP

1. Muc tiéu: HS biét van dung kién thire da hoc dé tra 11 cdu hoi Luyén tap.

2. N¢i dung: GV dua ra nhiém vy; HS str dung kién thirc da hoc dé tra 161 cau hoi.
3. San pham hoc tip:

- Két qua théo luan, trd 161 cac cau héi 1, 2, 3 trong phﬁn luyén tap va van dung SCb
4. T6 chirc thye hién

Buéc 1: GV chuyén giao nhiém vu hoc tip

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



Budc 2: HS thyc hién nhiém vu hoc tap

- HS tiép nhan, thuc hién nhiém vu, thao luan, dua ra cau tra 101
- GV quan sat qua trinh HS thao luan, hd tro khi HS céan.

Budéc 3: Bio cao két qua hoat dong va thao luin

Cau 1.

Enzyme trong hinh cé mét trung tam hoat déng va mét ving cau triic di Idp thé, tuy nhién, cdu
truc cua trung tam hoat dong khong tiong thich voi co chat nén Co chat khong thé lién két voi
trung tam hoat dong dan dén enzyme bat hoat. Khi ¢6 chat hoat hod di ldp thé lién két vao vi
tri di lap thé ciia enzyme, lam bién doi cdu triic cia trung tam hoat dong, trung tam hoat dong
liic nay twong thich véi co chat, enzyme hoat ddng xiic tac phan g dé tao ra san pham.

Cau 2.

Diém gidéng nhau giita hai hinh: Khi co chét c6 céu tric phi hop véi trung tAm hoat dong thi
phan trng s€ xay ra.

Khéc nhau: M6 hinh hoat dong cuia enzyme va co chat theo Fisher thi trung tim hoat dong
khong c6 su bién doi vé hinh dang, mo6 hinh cua Koshland thi c6 trai qua sy thay doi v€ hinh
dang cua trung tam hoat dong & giai doan tao phirc hop enzyme - Co chat.

Céu 3.
a) Co ché hoat hoa ctia enzyme phosphofructokinase-1:

Phosphofructokinase-l la enzyme quan trong diéu khién cLué trinh du:(‘)’ng phan, dugc hoat hoa
di lap thé boi AMP va fructose 2, 6-bisphosphate. Khi néng d6 hai chat nay tang s€ xuc tac
chuyén hoa fructose 6-phosphate. Nguoc lai, ATP va citrate 1a chat

trc ché enzyme phosphofructokinase-1 nén khi hai chat nay ting s€ e ché chuyén hoa fructose
6-phosphate. Fructose 6-phosphate du thira do khong dugc chuyén hoa

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

b) Thudc giam béo lam ting ai luc voi duong fructose 2, 6-bisphosphate dan dén 1am giam
nong do fructose 2,6-bisphosphate, tir d6 tang cuong chuyén hoa fructose6- -phosphate dé tao
fructose 2, 6-bisphosphate. Qua trinh nay tiéu ton ATP, ATP giam s& giam su trc ché hoat dong
ctia enzyme fructosekinase-1, tir d6 lam ting cudng chuyén hoa dudng phén, han ché tich luy
nang lugng du thira dudi dang lipid, giup co thé giam béo.

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

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

D. HOAT PONG VAN DUNG

1. Muc tiéu: HS biét van dung kién thuc thyc té dé tra 161 cau hoi Van dung.

2. Ndi dung: GV dua ra nhiém vu; HS sir dung kién thire thuc té dé tra 10i cau hoi.
3. San pham hoc tap:

- 'Y kién cta HS vé quan di€m “ Mot trong cac xu hudng bao v¢ mdi truong 1a st dung enzyme
vi muc dich phat trién cong nghiép bén viing”.

4. To chirc thye hién

Buéc 1: GV chuyén giao nhiém vu hoc tip



- GV giao nhiém vu cho HS, HS suy nghi tra 161 cau héi

Budc 2: HS thyc hién nhiém vu hoc tap

- HS tiép nhan, thuc hién nhiém vu, thao luan, dua ra ciu tra 10

Budéc 3: Bio cao két qua hoat dong va thao luin

Goiy:

Pong tinh véi quan diém dwoc néu. Vi viée sik dung cdc ché pham enzyme trong xir Iy 6 nhiém
moi trwong da mang lai hiéu qua cao va dwgc danh gid la than thi¢n voi moi truong. Bén canh
do, trong twong lai, nguoi ta co thé san xudt cdc loai enzyme cé hoat tinh phan huy nhiéu logi

rdc thdi, chdt thai khdc nhau, dic biét la rdc thdi nhwa, nho do, phat trién cong nghiép bén
vitng.

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

- GV nhéan x¢ét, danh gia, chuén kién thue.



