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BF4705 K'Y' ruLJ,~T l-,EN MEN

1. THONG TIN CHUNG

Ten hoc phan:

Phien ban: 2017.1.0

Ma sB hoc ph~n:

KhBi hrong:

Ky thudt len men
(Fermentation technology)

BF4185

3(2-2-0-6)
Ly thuyet: 30 ti~t
Bai t?p/BTL: 30 ti~t

BF 3122 (Vi sinh vat I), BF 3135 (Qua trinh thiet bi III)HQCph~n tien quyet:

HQc ph~n hoc trmrc:

HQc ph~n song hanh:

2. MO TA. HQC PHAN

Ky thuat len men nharn trang bi cho sinh vien nganh ky thuat sinh hoc cac ki~n thtrc co
ban v~ thiet bi len men, qua trinh len men, cac ky thuat len men thong dung sir dung trong
cong nghiep ciing nhir dieu khien qua trinh len men.
Cac ki~n thirc co ban v~ thiet b] len men, cac ky thuat len men (b~ mat, len men chim),
phuang thirc len men (theo me, ban lien tuc, lien tuc). Di~u khien qua trinh len men nham
thu nhan san pharn mong muon. Nang dp quy mo qua trinh len men.

3. Ml)C TLEU vA cHuAN DAu RA CVA HQC PHAN
Sinh vien hoan thanh hoc phan nay co kha nang:

Mt.IC
Mo ta muc tieu/Chu~n d~u ra cua hoc ph~n

C~R durrc ph an I
tieu/CDR bo cho HP/ Mtrc

dQ (IIT/U)
111 [21 [3]

Ml Hi~u dU'Q'ccac thi~t bj, ky thu~t va phU'o'ng thuc v~n
hanh qua trinh len men trong cong nghi~p

MI.1 N~m r5 duQ'C qua trinh len men, du t,;l0 ca ban cua m<)t s6 1.2.2; 1.3.3;2.1.2
thi~t bi len men trong cong nghi~p [T, UJ

M1.2 Hi~u va phan tich duQ'c cac ky thu?t len men thong dVng 1.2.2; 1.3.3; 2.1.2
trong cong ngh~ sinh hqc [T, U]

M1.3 D~ xu~t duQ'c nhfrng di~m co th~ cai ti~n qui trinh len men 1.3.3; 2.2.3 [T, U]

M2 V~n dt.Ing ki~n thu'c d~ thi~t k~, t6 chtrC va di~u khi~n
mQt sB quy trinh len men trong Cong ngh~ sinh hQc

M2.l Thi~t k~ quy trinh len men tll chung vi sinh V?t 1.2.2; 1.3.3 [T, U] I

M2.2 Di~u khi~n cac thong s6 cong ngh~ nhiim t6i uu hoa san 1.2.3; 1.3.3 [T, U]
Iph~m
I

4. TAl LI~U HQC T~P



Giao trinh

[1] Ten tac gia (narn xuat ban). Ten giao trinh. Ten nha xuat ban.
[2]

Sach tham khao

[1] Brian MCNeil, Linda M. Harvey (2008). Pactical fermentation technology. Wiley

[2] Arindam Kuila, Vinay Sharma (2018). Principles and applications of fermentation
technology. Wiley

5. cAcH DANH GIA HOC PI-IAN

Di~m thanh ph§n Phurrng phap danh gia Mo ta CDR du'o'c Ty
cu th~ danh gia trong

[1) [2] [3] [4) [5)
AI. Di~m qua trinh (*) Danh gia qua trinh 30%

A 1.1. Ban viet Ki~m tra til M1,M2 15%
luan

A 1.2 Seminar Ml,M2 15%
A2. Di~m cu6i ky Thi cudi ky 70%

A2.I. Ban viet Ki~m tra til Ml,M2 70% Iluan I
* Didm qua trinh Sf duoc aidu chinh bang each c(ing them diem chuyen c6n. Die'm chuyen
cdn co gia tri tic -2 din + J, theo Quy chi Dao tao a(!i hoc h¢ chinh quy cua Truong Dfl Bach
khoa flo N(5i.

6. KE HO~CH GIANG D~ Y

CDR
Hoat dOng day HiliTu§n NOidung hoc danh

ph§n va hQC
gia

111 [2] [31 141 15)
Chu'o'ng 1: D~i currng v~ len men M1.1 Biii giang A 1.1;

A2.11.1. Lich sir va khai niem len men

1 1.2. Muc dich qua trinh len men

1.3. Phan loai qua trinh len men
I1.4. Mc)t so vi du v~ qua trinh len men

tron_g_cong nghi~_QSinh hoc hien dai
Chu'o'ng 2: Chu~n hi gi6ng cho qua trinh M1.1; Biii giimg A 1.1;
len men M2.1 A2.1
2.1; Phat tri~n va t6i uu chung gi6ng san

2 xuat
2.2. Bao quan chung gi6ng
2.3. Chu~n hi cht:mg gi6ng cho qua trinh

Ilen men



CDR
Hoat dQng day Bai

Tu~n NQidung hoc danh
ph~n va hoc

gia i[1] 121 [3] [41 IS]
2.4. Danh gia chat luong chung giong

Churrng 3: Moi truong len men Ml.2; Bai giang A1.I;
3.1. Yeu du moi truong len men M2.1 A2.1

3 3.2. Lila chon va t6i iru moi tnrong len men
3.3. Pha ch~ va thanh trung moi tnrong len I

men

Churrng 4: C~u tao, giam sat va di~u MI.! ; Bai giang AI.l ;
khi~n cac thong s6 cong ngh~ trong qua M2.2 A2.!
trinh len men
4.!. Cau tao thiet bi len men

4 4.2. 8i~u khi~n cac thong s6 cong nghe
trong qua trinh len men
4.3. Cac dang thi~t bi len men va irng dung
trong cong nghiep
4.4. Cac thi~t bi phu tro cho h~ thong len

I Imen
I
i

ChU'O'ng5: Cac phurmg thtrc len men MI.!; Bai giang AI.! ; I5.1. Sinh tnrong va STH san pham trong M!.2; A2.l
qua trinh len men M2.!
5.2. Cac phuong thirc len men

!
5.2.1. Len men thea me

i5.2.2. Len men lien tuc
5.2.3. Len men ban lien tuc
- Nong d9 co chat khong d6i (substrat

constant fed batch)

5+6+7 - N6ng d9 co chat thay d6i theo s6 mu
(substrat exponential fed batch)
- Co ch,1tduqc dp thea tin hi~u pH (pH

stat fed batch)

- Co ch~t duqc dp thea tin hi~u oxy (p02
Istat fed batch)

5.3. M9t s6 ky thu?t len men d<\icbi~t
5.3.1. Len men c6 dinh t~ bao
5.3.2. Ky thu$t len men SSF
5.3.3. Ky thu$t len men m9t s6 chung tai ,

t6 hqp I

Chu'o'ng 6: Nhi~m t~p va v~ sinh thi~t hi M1.2; Bai giang ALL
len men M1.3, A2.1

8 6.1. V~n d~ nhi~m ti;lP M2.1
6.2. 8<\icdi~m va anh huang cua nhi~m ti;lP
6.3. Giai pilap hi;lnch~ anh huemg cua

I



Tu~n CDR
Ho~t dQng d~y RaiNQidung hgc danhph~n va hgc

gia[11 121 f31 141 151nhi~m tap

9+10 ChlfO'ng 7: Ly thuy~t chuy~n dlii quy mo MI.l Bai giang Al.l ; Itrong qua trinh len men (scalc up and
A2.1sclalc down)

7.1. Lira chon tieu chi nang cap quy mo
7.2. Nang cap quy mo

10-15 Rai t~p 1: Lira chon, tim hi~u va trinh bay Ml Sinh trinh bay A l.2me)t ky thuat len men fed-batch
M2 thea nhorn, IRai tap 2: Lira chon, tim hieu va trinh bay Giao vien nhan

mot ky thuat len men sir dung chung tai t6 xet
hop hoac ky thuat len men Slr dung t~ bao
c6 dinh

IHai tap 3: Tinh loan t6c de) cap duong
trong qua trinh len men tao sinh kh6i nam
men str dung phuong thirc l~n men ban lien
tuc, co chat cap thea hang sa mil

Bai tap 4: Lira chon, tim hieu va trinh bay
mot qua trinh n~ng dp quy mo len men da
diroc thirc hien

I

J
7. QUY DJNH CVA HOC PHAN
(Cac quy dinh cua hQc ph~n n~u co)

- Sinh vien phai tham dv bai thi danh gia qua trinh va bai thi cu6i ky
NGAy J>HE DUY~T: .

Chu tjch HQi dang Nhom xay dl!ng d~ ClfO'Dg

Ph~mTu§n Anh Nguy~n Ti~n Thanh

QuA TRINH cAp NHAT8.

I
Ngay

Ap d\lng tir Ghi
L~n

thangc~p NQi dung di~u chinh
dlfg'C phe ky/khoa chunh~t
duy~t

1 ...............

2 ........................



CHU'O'NG TRiNH NGANH KY THUAT SINH HQC Ap Dl)NG CHO
SINH VIEN Tlf K62

cu NHAN KY THU~T SINH HOC

KHOI KY HOC THEO K~ HO~CH CHuANTT MAsO TEN HOC PHAN LU'Q'NG
.(TC) 1 2 3 4 5 6 7 8

Ly lu~n chinh tr] + Phap lu~t d~i clJ'O'ng 12
1 SSH1110 NhQ>ngNLCB cua CN Mac-Lenin I SSH1110 2
2 SSH1120 NhQ>ngNLCB cua CN Mac-Lenin II 3(2-1-0-6) 3
3 SSH1050 TU' tU'cYngHe)Chi Minh 2(2-0-0-4) 2

I4 SSH1130 DU'ong loi CM cua Dang CSVN 3(2-1-0-6) 3
5 EM1170 Phaplu~td~icU'ang 2(2-0-0-4) 2
Glao due th~ chat (5TC)
5 PE1014 Ly luar: the due the thao (bat bUQC) 1(0-0-2-0)
6 PE1024 Boi IQi (bat bUQC) 1(0-0-2-0) I
7 TU' chon Tl,J'chon the due 1 1(0-0-2-0) 1--j

>--- trong
Tl,J'chon the due 2 1 I8 1(0-0-2-0)

J
r- danh

9 rnuc Tl,J'chon the due 3 1(0-0-2-0)
i !Giao due Quac phonq - An ninh (165 tiet)

10 MIL1110 DU'ong loi quan su' cua Dang 0(3-0-0-6) !----j11 MIL1120 Conq tac quoc ph6ng, an ninh 0(3-0-0-6) I

12 MIL 1130 QS chung va chien thuat, ky thuat ban sung
0(3-2-0-8) t.tieu lien AK (CKC)

I I
Tieng Anh 6 J6 FL1100 Tieng Anh I 3(0-6-0-6) 3 I7 FL1101 Tieng Anh II 3(0-6-0-6) 3 I

Khai kien thLPCToan va Khoa hoc co ban 32 I I

8 t-!-----jMI1112 Giai tich I 312-2-0-6~ 3 I~--'9 MI1122 Giai tich II 312-2-0-6) 3 i I10 MI1132 Giai tich III 3(2-2-0-6) 3 I11 MI1142 Da: so 3(2-2-0-6) 3 I I:Xac suat thong ke va qui hoach thuc I I,12
MI3180 nqhiern 3(3-1-0-6) 313 ~-IPH1111 Vat Iy dai wang I (Co nhiet) 2(2-0-1-4) 2 ' I14 PH1121 Vat Iy dai wan_g II (Di$n) 2(2-0-1-4) 2 ii15 PH1131 Vat Iy dai wang III (Quang) 2(2-0-1-4) 2 J16 IT1140 Tin hoc d~i wang 4(3-1-1-8) 4 I

I
I

17
i

1CH1018 H6a hoc I 2(2-1-0-4) 2 I
I I18 CH3224 Hoa hQ>uco 2(2-1-0-4 ) 2 I

!19 CH3081 H6a Iy 2(2-1-0-4 ) 2 i20 CH3082 Thi nqhiern h6a Iy 1(0-0-2-2) 1 !

CO'so. va cot loi nganh ~48 ICO'so. ky thu~t nganh
22 I 1

21 CH3316 Hoa pMn Uch 1
2(2-1-0-4 ) 2 i

i22 CH3318 Thi nghi$m Hoa phan Uch 1(0-0-2-2) 1 I



23 EE2012 Ky thuat dien 2(2-1-0-4) i
2 I

24 ME2015 80 hoa ky thuat co ban 3(3-1-0-~ 3
25 BF2701 Nhap rnon ky thuat sinh h9C 2(1-1-1-4) 2
26 BF3711 Qua trinh va thiet b] CNSH I 2(1-1-1-4) 2
27 BF3712 Qua trinh va thiet bi CNSH II 3(2-1-1-6) 3
28 BF3713 Qua trinh va thiet b] CNSH III 2(2-1-0-4) 2
29 Ky thuat do lU'ong va dieu khien tl,J'dong 2(2-0-1-4) i

iBF4725 trong CNSH I 2 I
30 BF4726 Ouan Iy chat 1U'Q'ngtrong CNSH 2(2-0-0-4) 2
31 BF3714 80 an qua trinh va thiet b] CNSH 1 (0-2-0-2) 1 /-Kien thlvc sinh hoc 24
32 BF2702 H6a sinh 4 (4-0-0-8) 4 iThf nghi$m h6a sinh 2 (0-0-4-4) j-33 BF2703 2 I34 BF3701 Vi sinh vat I 3 (3-0-0-6) 3
35 BF3702 Thf nghi$m vi sinh vat 2 (0-0-4-4) 2 I I36 BF3703 Sinh h9C te bao 2(2-0-1-4) 2

!

37 BF3704 Mien dich h9C 2 (2-0-0-4) 2 r-
38 BF3705 Oi truyen h9C va Sinh h9C phan tLl' 3 (2-2-0-6) 3
39 BF3706 Ky thuat gen 2(2-0-1-4) 2
40 BF3707 Tin sinh h9C 2 (1-0-2-4) 2
41 BF3708 PhU'O'ngphap phan tfch trong CNSH 2 (2-0-1-4) 2Do an chuyen nqanh 1

I i42 BF4727 80 an chuyen nqanh KTSH 2 (0-4-0-4) 2 j i
Kien thuc b6 trc;>' 9
43 Kien thLPCb6 tro xa hoi 6 TC
44 Technical Writing and Presentation 3TC
TV' chon theo djnh hU'ong lvng dl,lng (Sinh vien chon 01

14 Ima dun bat bUQC (11 TC) ; STC con I~i chon tu. tin chi tV' 16 2 !
chon khac khang thucc dinh hU'ong da lV'a chon I i

/',116dun 1:Djnh hu'cYngGong ngh~ sinh hoc Moi tru'cmg j-j
46 BF4701 Ky thu$t sinh h9C XLI'Iy chat thai 3(2-2-0-6) i i80C t6 h9c moi trU'ong I47 BF4702 2(2-0-0-4)

I J48 BF4703 Vi sinh v$t II - moi tmong 2(2-0-0-4) r-,
, i

49 EV4240 Quan Iy moi tmong 2(2-0-0-4)
i50 BF4704 TN Ky thu$t sinh h9c XLPIy chat thai 2(0-0-4-4)
I

Mo dun 2: Djnh hu'tmg Gong ngh~ sinh hgc Thl)'c phllm

i~51 BF4705 Ky thu$t len men 3(2-2-0-6)
52 BF4706 Ky thu$t phan tfch phan tLl' trong CNTP 2(2-0-1-4)

I
i
I

53 BF4707 Vi sinh v$t II - thl,J'cpham 2(2-0-0-4) ! I
54 BF4511 Enzyme trong CNTP 2(2-0-0-4) 1

I55 BF4708 Thf nghi$m ky thu$t len men 2(0-0-4-4) HMo dun 3: Djnh hU'tmg Gong nghij sinh hgc cong nghiijp
I56 BF4705 Ky thu$t len men 3(2-2-0-6)

! I57 Ky thu$t thu hoi hoan thi$n san pham 2(2-0-0-4) 1BF4709 I I
58 Vi sinh v$t II - cong nghi$p 2(2-0-0-4) t--l--!BF4711

i i59 BF4712 Cong ngh$ enzyme 2(2-0-0-4) j-i
I i

2



60 J BF4708 I Thi nghiE\)mky thu~t len men
2(0-0-4-4)

M6 dun 4: Dinh hLP&ngKy thu~t sinh hoc phan ttr va te
beo

61 BF4713 Cong ngh$ te bao dong vat
3(2-2-0-6)62 BF4714 Ky thuat phan tich va chan dean phan t& 2(2-0-1-4)63 BF4715 Ky thuat nuoi cay vi rut
2(2-0-0-4)64 BF4716 Cong ngh$ DNA tai to hop
2(2-0-0-4)65 BF4717 TN Ky thucTltDNA tal t6 hop I

-J
2(0-0-4-4) iTI,I' chon khac i

I I66 Ky thucTltthu nhcTlnHQ'p chat c6 hoat tinh 2(2-1-0-4 ) I IBF4718 sinh hoc ttY thvc vat . i_~67
BF4719

TN thu nhan cac heat chat sinh hoc ttY thtrc 2(0-0-4-4)v~t .
68 BF4721 Thuc pharn bien do; gen 2(2-0-0-4)
69 BF4722 Cong ngh$ nuoi cay rno te bao thuc vat 2(2-0-0-4)
70 BF4723 TN ky tbuat nuol cay te dong vat 2(0-0-4-4) I71 BF4724 TN Cong nghE\)enzyme 2(0-0-4-4)
72 BF4701 Ky thuat sinh hoc x& Iy chat thai 3(2-2-0-6)
73 BF4702 80c to hoc mol trU'ong 2(2-0-0-4)
74 BF4703 Vi sinh vat II - moi trU'ong 2(2-0-0-4) 1

--I75 EV4240 Ouan Iy rnoi tmong 2(2-0-0-4)
I

I
TN Ky thuat sinh hoc x& Iy chat thai I76 BF4704 2(0-0-4-4) I II77 BF4705 Ky thuat len men 3(2-2-0-6) I 1

! I78 Ky thuat phan tich phan t& trong CNTP 2(2-0-0-4) I
IBF4706

79 BF4707 Vi sinh vat II - thuc pharn 2(2-0-0-4)
80 BF4511 Enzyme trong CNTP 2(2-0-0-4) ! I

i81 BF4708 Thf nghi$m ky thucTltlen men 2(0-0-4-4) I
I82 BF4709 Ky thucTltthu hoi san pham 2(2-0-0-4) I
I

83 BF4711 Vi sinh vcTltII - cong nghi$p 2(2-0-0-4)
I

84 Cong ngh$ enzyme 2(2-0-0-4) I IBF4712
i

85 BF4713 Cong ngh$ t8 bao dong vcTlt 3(2-2-0-6) ! IKy thucTltphan Uch va chan doan phan t& 2(2-0-0-4) : I86 BF4714
-~I--i

Ky thui;lt nuoi cay vi rut 2(2-0-0-4) , i87 BF4715
I

88 BF4716 Cong ngh$ DNA tai t6 hQ'p 2(2-0-0-4) 1-189 BF4717 TN Ky thui;lt DNA tai to hQ'p 2(0-0-4-4)

I IThl,l'c t~p ky thu~t va Do an tot nghi~p CLf nhan 8

1 2 I90 BF4981 Thl,J'CtcTlpky thucTlt-KTSH 2(0-0-6-4)

i 91 BF4982 86 an t6t nghi$p-KTSH 6(0-0-12-12) ! 6 I

1CQNG: 131 I

3


