~ BONONGNGHIEP CONG HOA XA HQI CHU NGHI VIET NAM
VA PHAT TRIEN NONG THON Poc 1ap — Tu do — Hanh phiic
HOC VIEN NONG NGHIEP VIET NAM

CHUONG TRINH PAO TAO TRINH BQ PAI HQC
NGANH PAO TAO: KHOA HQOC MOI TRUONG

PE CUONG CHI TIET HQC PHAN ‘
MT03057: THUC HANH CONG NGHE SINH HOC XU LY MOI TRUONG
(PRACTICE OF ENVIRONMENTAL BIOTECHNOLOGY)

I. Théng tin vé hoc phan
o Hocki: 07
o Tin chi: Tong sb tin chi 2 (LY thuyét: 0 — Thywe hanh: 02 - Tu hoc: 06)
o Gio tin chi dbi vé6i cac hoat dong hoc tap
+ Thuc hanh trong phong thi nghiém/trong nha lugi: 10 tiét
+ Thuc tap, thuc té ngoai phong thi nghiém: 20 tiét
o Gio tu hoc: 90 tiét
o Don vi phu trach:
= B0 moén: Vi sinh vat
=  Khoa: Méi truong
o Hoc phan thudc khéi kién thuc:

bai cuong O Co s¢ nganh [ Chuyén nganh

Bitbuoc 0  Tuchon 0 Bitbuoc 00 = Tuchond | Batbude Tw chon OJ

o Ngon ngit giang day: tiéng Anh [ Tiéng Viét

I1. Muc tiéu va két qua hoc tip mong doi

- V& kién thuc: Hoc phan ctia cung cdp cho sinh vién co s khoa hoc ctia cong nghé sinh hoc xtr
1y méi truong trong xay dung quy trinh xur 1y chét thai ran, chat thai 1ong va danh gia hiéu qua
cua cong nghé.

- V& k¥ niang: Hoc phan rén luyén cho sinh vién phéi hop to chirc va lam viéc nhom khi tién
hanh thi nghiém; Thuc hién va 1ap lai thanh thao cac budc phan tich trong phong thi nghiém,;
Thu thap théng tin, xtr Iy s6 liéu va viét bao cdo két qua thi nghiém;

- Vé thai d6: Hoc phan rén luyén cho sinh vién chu dong hoc tap; co thai do nghiém tuc; hinh
thanh pham chat, chinh kién trong qué trinh 1am viéc tai phong thi nghiém va trong bao vé moi
truong.

* Két qud hoc tip mong doi ciia chwong trinh:

Sau khi hoan tat Chuong trinh, Sinh vién co thé:

Kién CDbR1: Ap dung kién thirc khoa hoc tu nhién, chinh tri, xa hoi, nhan van, phép luat,
thic kinh té va su hi€u biét v€ cac van dé duong dai vao nganh Khoa hoc méi truong.
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chung

CDR2: Phan tich chat lrong mdi truong bao gom thiét ké va thuc hién cac thi nghiém
ve moi truong, cling nhu thu thap va giai thich so li¢u.

CDR3: Panh gia tac dong cua viéc str dung tai nguyén va su phat thai dén chat luong

Kién SO
thuc MOl trong. — 5 - - -
~ | CDR4: Xay dwng cac giai phap bén viing cho viéc quan 1y, bao v&€ mdi truong va tai
chuyén n N 1 : b , R
mén Eglilyen dya trén cac quan diém (perspectives) khac nhau cua khoa hoc, nhan van va xa
)
CDR5: Thlet ké cac cong trinh xur ly chat thai (rin, 16ng, khi) theo cac tiéu chudn, quy
chuan qudc gia va qudc té.
CDR6: Van dung tu duy tim hé thong, tu duy phan bién va tu duy sang tao trong giai
K§ quyét cac van dé ctia nganh moi trudng va cac linh vuc lién quan.
nang CDR7: Lam viéc nhém va lanh dao nhém lam viéc da chirc nang.
chung [ 'CDRS8: Giao tiép hiéu qua bang 15i néi, vin ban, da phuong tién véi cac bén lién quan
trong moi truong da dang; dat chuén Tiéng Anh theo qui dinh cia Bo GD&DT.
K¥ CPR9: Van dung cac hudng tiép can (approaches) va cac phuong phap, k§ thuat phu
nang hop dé diéu tra, khdo sat, nghién ciru cac van dé clia nganh méi truong.
chuyén | CBR10: Swr dung cong nghé, cac trang thiét bi va k¥ thuat hién dai trong cac hoat
mon dong quan ly va bao v¢ tai nguyén va moi truong.
CDR11: Pinh hwéng tuong lai rd rang, ¢ long dam mé nghé nghiép va y thic hoc tap
Thai | subt doi.
do CDPR12: Thé hién cac chuan muc dao dtrc nghé nghiép, thuc hién trach nhiém bao vé

moi truong va phuc vu su phat trién bén virng ciia Viét Nam va toan cau.

* Két qud hoc tap mong doi ciia hoc phan:
Hoc phan déng gép cho Chuan dau ra sau day cia CTDT theo muc do sau:
| — Gi6i thiéu (Introduction); P — Thuc hién (Practice); R — Ciing cé (Reinforce); M — Dat duwoc

(Master)
. . Mirc do dong gép cia hoc phin cho CBR cia CTDT
Ma HP Tén HP
CDbR1 CbR2 | CBR3 | CbR4 | CBR5 | CPBR6 | CBR7 | CBR8 | CBR9 | CBbRI10 | CBRI11 | CBR12
Thuc hanh
MT03057| 01 nghe sinh O T - T - T L PL| 1|
hoc xtr ly moi
truong
Ky KQHTMBDP ciia hoc phan CPR ciia CTPT
hiéu | Hoan thanh hoc phan nay, sinh
vién thuc hién dwoc
Kién thirc
K1 M0 ta quy trinh phan lap, tuyén | CDR2: Phan tich chét lugng mdi truong bao

chon, san xuat ché pham VSV va | gdm thiét ké va thuc hién cac thi nghiém vé moi
danh gia hiéu qua ché pham VSV | truong, cling nhu thu thap va giai thich so liéu.

K2

Udc tinh khdi lugng, thanh phan | CDR3: Panh gia tic dong cua viée sir dung tai
chat thai ran, chat thai long trong | nguyén va su phat thai dén chat lwong méi truong.
pham vi cu thé CDR4: Xay duwng cic giai phap bén viing cho
viéc quan ly, bao v€ moi trudong va tai nguyén dua
trén cac quan diém (perspectives) khac nhau cua
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khoa hoc, nhan van va xa hoi.

K3

Van hanh md hinh xtr ly chat thai
ran, chét thai long bang ché pham
sinh hoc va theo ddi hiéu qua cua
mo hinh

CDR5: Thiét ké cac cong trinh xir Iy chat thai
(ran, 16ng, khi) theo cac ti€u chuan, quy chuan
quoc gia va quoc te.

KYy nang

K4

Thyc hién cac thao tac co ban vé
phan 1ap, tuyen chon, san xuat ché
pham trong phong thi nghiém

CDR9: Van dung cic huéng tiép can
(approaches) va cac phuong phap, ky thuat phu
hop dé diéu tra, khao sat, nghién ctru cac vin dé
cua nganh moi trudng.

K5

Xay dung bao céo tir cac sb liu
phan tich va diéu tra dé 1am co so
xtr ly chét thai ran, chit thai long
bang ché pham vi sinh vat

CDR6: Van dung tu duy tdm hé théng, tu duy
phan bién va tu duy sang tao trong giai quyét cac
van d& ctia nganh méi truong va cac linh vuc lién
quan.

CPR10: Sir dung cong nghé, cac trang thiét bi va
ky thuat hién dai trong cac hoat dong quan ly va
bdo vé tai nguyén va mdi truong.

K6

Phéi hop t6 chirc va 1am viéc theo
nhom trong thuc hién va theo doi
md hinh xu ly cht thai ran, chat
thai long bang ché pham VSV.

CDR7: Lam viéc nhom va lanh dao nhom lam
viéc da chuc nang.

Thai d9,

Ning luc tw chi va trach nhiém

K7

Tuan theo cac quy dinh trong
phong thi nghiém; cua giao vién
hudng dan va cua co so thyuc tap

CbR11: DPinh hwéng tuong lai 15 rang, co long
dam mé nghé nghiép va y thirc hoc tap subt doi.

K8

Giai thich cho nguoi dan hiéu vai
tro cua cong nghé sinh hoc trong
xir ly 6 nhiém va bao vé moi
truong

CPR12: Thé hién cac chuan muc dao dirc nghé
nghiép, thuc hién trdch nhiém bio v¢ mdi truong
va phuc vu su phat trién bén viing ctia Viét Nam
va toan cau.

I11. N9i dung tém tit ciia hoc phin

MTO03057. Thwe hanh cong nghé sinh hoc xir ly méi trwong (Practice of Environmental
Biotechnology) . (02: 0 —2-6).

Mo ta van tit ndi dung: Hoc phan bao gom cac ndi dung lién quan dén ung dung kién thic 1y
thuyét Cong nghé sinh hoc xtr Iy méi truong vao thyc tién tai dia phuong; chuan hoa cic thao tac
khi phan 1ap, tuyén chon gidng vi sinh vat dé san xuat ché pham sinh hoc xur 1y méi truong,
phuong phap danh gia mot sb dic tinh sinh hoc chu yéu, quy trinh san xuét va cach danh gia hiéu
qué cua ché pham sinh hoc xir Iy méi trudng.

IV. Phwong phap giang day va hoc tip

1. Phuwong phap giang day

- Gi4o vién huéng dan noi dung bai hoc va thao tac k¥ ning thuc hanh mau; sau d6 huéng dan
dé sinh vién c6 k¥ nang thyc hanh chuan muc.

- Day qua e-learning:



http://elearning.vnua.edu.vn/admin/Subjects?HMaAmM7kvligF2wbOxkNCbjSyFzusAWBwCzrfKk
RKW

2. Phuong phap hoc tap

- Sinh vién duoc t chirc thanh ciac nhom nhé va thuc hanh cac ndi dung theo sy hudng dan va
danh gi4 cia gido vién. Cac két qua thuc hanh dwoc sinh vién tong hop va viét bao cao thu
hoach. Chét luong cua bai thu hoach 1a co so dé danh gia két qua hoc tap cua sinh vién.

- Ty hoc: doc tai li¢u, lam bai tap, nghién cuu tai li¢u

- E —learning: Tim va tra ctru tai li€u; thao luan va trao ddi cac két qua thuc hanh.

V. Nhiém vu ciia sinh vién

- Chuyén can: Sinh vién phai tham dy day du cac budi hoc trong phong thi nghiém va ngoai
phong thi nghiém.

- Ty hoc: Sinh vién can doc gi4o trinh va sach tham khao trudc khi dén 16p hoc. Str dung E-
learning dé tim tai liéu, thao ludn va trao dbi cc két qua thuc hanh.

- Thuc tap, thuc té ngoai phong thi nghiém: Sinh vién phai dam bao thoi gian 1am viéc ngoai
phong thi nghiém theo sy phan cong cua giao vién.

- Bai thu hoach: Sinh vién phai hoan thanh bai thu hoach va nfp dling thoi han theo yéu cAu clua
giao vién.

V1. Panh gia va cho diém
1.Thang diém: 10
2. Piém trung binh ciia hoc phan la tong diém ciia cdc rubric nhin véi trong so twong irng
cua tirng rubric

+ Panh gia tham dy thyc hanh trong phong thi nghiém: 20%

+ Panh gia tham dy thyc hanh ngoai phong thi nghiém: 20%

+ Bai thu hoach: 60%
3.Phwong phdp danh gia

Bang 1. Ma tran danh gia cac két qua hoc tip mong doi cia hoc phan

Céac Panh gia tham du thuc Panh gia tham du thuc Bai thu hoach
KQHTMD hanh trong phong thi hanh ngoai phong thi (60%)
cua HP nghiém (20%o) nghiém (20%)
K1l X X
K2 X X
K3 X X
K4 X
K5 X
K6 X
K7 X X
K8 X
Bang 2. Chi béo thwc hién céc két qua hoc tAp mong doi ciia hoc phan
KQHTMD Chi bao thuc hién KQHTMD
K1 Chi bao 1: Mb ta quy trinh phén 1ap tuyén chon VSV
K1 Chi bao 2: M6 ta quy trinh san xuat ché pham va danh gia chat luong ché
phiam VSV
K2 Chi bao 3: Tinh toan khoi luong chat thai va tim tai lidu thir cp cong bo
thanh phan chat thai



http://elearning.vnua.edu.vn/admin/Subjects?HMqAm7kvlqF2wb0xkNCbjSyFzusAWBwCzrfKkRKW
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Chi bao 4: Thuc hién duoc quy trinh tmg dung ché pham sinh hoc trong xtr

K3 Iy chét thai
K3 Chi bao 5: Van dung cac phuong phap dé theo doi hi¢u qua ciia mo hinh
Rubric 1. Panh gia tham du thuc hanh trong phong thi nghiém
Tiéu Trong Tot Kha Trung binh Kém
chi 50 (%) 8.5-10 diem 6.5-8.4 diem 4.0-6.4 diem 0-3.9 diém
N C6 cha ¥, it tham | KNONg ch
Lubn cha y va . T 2.z .| y/khéng tham gia
e an . ., | Kha chd vy, c6|gia phat biéu y |7, s
Thai do tham gia phat . , D0 2T 7| Xay dung bai; lam
30 2 o .| tham gia phat | kien; co bieu hign | . 3 .
tham du bieu y kien| .z . =, N .  n viéc riéng, noi
A .. | bieuykién lam viéc riéng . o
xay dung bai frond ais hoc chuyén trong gio
g gio ne hoc
Thuc hanh | Thyc hanh dung | Thyc hanh gan | Khong thyc hanh
K¥y dung cdc thao | cac thao tac, ky | ding cac thao tac | ding cac thao tac
nang 20 tac, ky nang. | nang. Chua hicu | kj nang. Chua | ky ndng. Khong
thuc Hi{au r6 ban | rd ban chat cta | hiéu rd ban chat | hieu rd ban chat
hanh chat cua thao | thao tac  thi | cua thao t&c thi | cia cac thao tac
tac thi nghiém | nghiém nghiém thi nghiém
Rubric 2. Panh gia tham duw thwc hanh ngoai phong thi nghiém
Tiéu Trong Tot Kha Trung binh Kém
chi so (%) | 8.5-10 diem 6.5-8.4 dieém 4.0-6.4 diem 0-3.9 diem
Co6 chu y, it tham | Khéng cha
Lub . gia vao cdc hoat | y/khdbng  tham
o an udbn cha y . T D . X . -
Thai do s 2 | Kha chd y, c6|dong tai dia|gia xay dung
va tham gia 0 R N o
tham 30 vao cic hoat tham gia vao cac | phuong, co6 biéu | bai; lam viéc
du don " | hoat dong hién lam viéc | riéng, noi
ong riéng trong gio | chuyén trong gio
hoc hoc
Thue hanh | hanh ding | Thue hanh  gan | <NONG~ thuc
~ dang céc thao | _, , I , . | hanh dung cac
Ky . . cac thao tac, k¥ | ding cac thao tac R
S tdc, k¥ nang. | ~ .2 e thao tac ky nang.
nang 27~ |nang. Chua hiéu | Ky nang. Chua A P
70 Hieu rd ban| . . L SO z, | Khdng hiéu rb
thuc L . rd ban chat cua | hieu rd ban chat | Ly on s
5 chat cua thao . P . . | ban chat cua cac
hanh , - |thao tdc  thi | cia thao tac thi . .
tac thi = = thao tac thi
. nghiém nghiém o
nghiém nghiém
Rubric 3. Bai thu hoach
Tiéu Trong Tot Kha Trung binh Kém
chi so0 (%) | 8.5-10 diém 6.5-8.4 diem 4.0-6.4 diem 0-3.9 diém
Ket qua thyc | Két qua thuc | Ket qua thuc hanh | K€t qua thyc
’ hanh day du | hanh day du va |day du va dap | hanh khong day
Két qua va dap ung | dap tng kha tot | ung twong doi cac | du/Khong  dap
bai thu 70 tot cac Yyeéu | cac yéu cau, con | yéu cau, c6 1 sai | tng Yyéu cau;
hoach cau, cO giai | sai so6t nho; giai | s6t quan trong; | Giai thich khdng
thichrd rang. | thichkhardrang | giai thich twong | rd rang
doi.
Béo céo Dang format Lam dung format | Khong lam ding | Nop bai khong
thuc 30 va dgn han nhung trinh bay | format, tay Xxo6a|diung han va
hanh gnan | o4 tay xo4 nhidu khong  ding
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| | | | | format

4. Cic yéu cdu, quy dinh doi véi hoc phin

- Sinh vién phai di hoc day du, dung gid, trang phuc phi hop (40 blu tring)

- Sinh vién hoc tap nghiém tuc, tudn theo moi hudng dan cua gido vién va nodi quy, quy dinh ciia
phong thi nghiém, dia phuong noi thuc tap.

VII. Gido trinh/ tai liéu tham khao

* S4ch/Giao trinh:

1. Nguyén Thi Minh (2017). Vi sinh vat hoc. Nha xuét ban Pai hoc Nong nghiép

2. Nguyén Xuéan Thanh, Vii Thi Xuan Huong, Dinh Hong Duyén, Nguyén Thé Binh, Nguyén Tu

Diép, Nguyén Xuan Hoa, Phan Qudc Hung (2015). Bai giang Cong nghé sinh hoc trong bao vé
moi truong, NXB NN

* Céc tai liéu khac:

1. Nguyén Xuan Thanh, Vi Thi Xuan Huong, Phan Quéc Hung, Poan Van Piém, Phan Trung
Quy, Pinh Héng Duyén, Nguyén Thé Binh (2011). Gi4o trinh cong nghé sinh hoc xir 1y méi
truong, NXB Lao dong - Xa hoi.

2. Nguyén Xuan Thanh, Vii Thi Hoan, Nguyén Thi Minh, Dinh Héng Duyén (2007). Giéo trinh
thuc tap vi sinh vat chuyén nganh, NXB Nong nghiép.

3. binh Hong Duyén, Nguyén Thé Binh, Vii Thanh Hai (2017), Tuyén chon vi khuan c6 kha
ning phan huy phé phy pham sau thu hoach qua vai, Tap chi Khoa hoc Truong Pai hoc Can
Tho, Tap 53, Phan B (2017): 61-70

4. Pinh Hong Duyén, Nguyén Ta Piép (2018). Nghién ciru ing dung ché pham vi sinh, than bun
trong xir Iy phan ga thanh phén hitu co, Dé tai cip Hoc vién Nong nghiép Viét Nam T2018-04-
33.

5. Nguyén Thi Minh (2015). Nghién ctru san xuat ché pham dinh dudng vi sinh da chirc ning tir
phé thai chan nuoi dang long va vi sinh vat ndi sinh, Dé tai Hoc vién Trong diém T2015-04-05
TD.

6. Nguyén Thé Binh (2016). The effects of arbuscular mycorrhizal fungi inoculation on Pb
removal of fern (Pteris vittata L.) from polluted soil, Tap chi Khoa hoc va phat trién, Tap 14, s6
10, pp 1510-1517.

VII1. Noi dung chi tiét ciia hoc phin

KQHTMD
Tuén Noi dung cua hoc
phin
THUC HANH TRONG PHONG THI NGHIEM/TRONG NHA LUOI
(10 TIET)
Bai 1: Phin lip VSV dé lam giong sin xudt ché phdam sinh hoc xir Iy
maoi truong
1 A/ Céc ndi dung chinh trong phong thi nghiém: (2,5 tiét) K1, K4,
1.1. Muc dich, yéu cau Kb, K7, K8
1.2. Chuén bi dung cy, nguyén vat li¢u
1.3. Méi truong phan lap




1.4. Céc budc phan lap
1.5. Kiém tra két qua

B/ Céc ndi dung can tw hoc & nha: (7,5 tiét)
1.6. Tong hop sb liéu, viét bao céo.

K1, K8

Bai 2: Pdnh gid dic tinh sinh hoc dé tuyén chon giong VSV ding dé xi
Iy moi truwong

A/ Céc ndi dung chinh trong phong thi nghiém: (2,5 tiét)
2.1. Muc dich, yéu cu
2.2. Chuén bi dung cy, nguyén vat li¢u
2.3. PBanh gia mot s6 dic tinh sinh hoc co ban
2.3.1. Thoi gian moc
2.3.2. Khé nang thich ung pH
2.3.2. Khan nang khang khang sinh
2.3.4. Kha nang sinh enzym
2.4. Kiém tra két qua

K1, K4,
K6, K7, K8

B/ Cac ndi dung can tw hoc ¢ nha: (7,5 tiét)
2.5. Téng hop sb liéu, viét bao co.

K1, K8

Bai 3: Quy trinh cong nghé sin xudt ché pham sinh hoc xiv Iy méi
truong

A/Cac ndi dung chinh trong phong thi nghiém: (2,5 tiét)
3.1. Muc dich, yéu cau
3.2. Chuén bi dung cu, nguyén vat liéu
3.3. Quy trinh san xuat
3.3.1. Nhén gidng gbc
2.3.2. Nhan sinh khéi
3.4. Xir 1y sinh khdi va tao san pham

K1, K4,
K6, K7, K8

B/ Cac ndi dung can tw hoc & nha: (7,5 tiét)
3.5. Tong hop s6 liéu, viét bao céo.

K1, K8

Bai 4: Pdnh gid chit lwong ciia ché pham sinh hoc xir Iy méi truong

A/ Cac ndi dung chinh trong phong thi nghiém: (2,5 riét)
4.1. Muc dich, yéu cau
4.2. Chuén bi dung cy, nguyén vat licu
4.3. Kiém tra chat luong ché pham
4.3.1. Chuan bj dich kiém tra
4.3.2. Phuong phap kiém tra
4.3.3. Poc két qua va tinh toan
4.3.4. Két luan vé chat lugng ché pham

K1, K4,
K6, K7, K8

B/ Céc ndi dung can tw hoc & nha: (7,5 tiét)
4.4. Tong hop sb liéu, viét bao céo.

K1, K8

THUC TAP, THUC TE NGOAI PHONG THI NGHIEM (20 TIET)

Bai 5: Nghién civu xir Iy phé phu pham dong ruéng bang ché phim sinh
hoc




A/ Céc ndi dung chinh ngoai phong thi nghiém: (3 riét) K2, K3,
5.1. Muc dich, yéu cau K5, K6,
5.2. Chuén bi dung cy, nguyén vat li¢u K7, K8
5.3. Quy trinh xtr 1y

5.3.1. Khao sat, tinh toan, thiét ké mé hinh xur ly

5.3.2. LAy méu phan tich trudc thi nghiém

5.3.3. Tap trung nguyén vat liéu, phdi tron, xay dung mé hinh.
B/Céac ndi dung can tw hoc é nha: (9 tiét) K2, K3,
5.4. Tong hop s liéu, viét bao céo. K7, K8

6 Bai 6: Nghién civu xi ly chdt thdi chin nuéi hodc xir Iy nwéc thdi bang

ché phdm sinh hoc
A/ Cac ndi dung chinh ngoai phong thi nghiém: (3 riét) K2, K3,
6.1. Muc dich, yéu cau K5, K6,
6.2. Chuan bj dung cy, nguyén vat li¢u K7, K8
6.3. Quy trinh xur ly

6.3.1. Khao sat, tinh toan, thiét ké mé hinh xtr 1y

6.3.2. LAy mau phan tich trudc thi nghiém

6.3.3. Tép trung nguyén vat liéu, phéi tron, xay dung mo hinh.
B/Céc ndi dung can tw hoc & nha: (9 tiér) K2, K3,
6.4. Tong hop s6 liéu, viét bao céo. K7, K8

7 Bai 7: Thue tdp, thuwe té, tham quan mét sé co sé xie ly chat thdi
A/ Cac ndi dung chinh tai co sé: (5 tiét) K2, K3,
7.1. Muc dich, yéu cau K5 KB,
7.2. Tham quan md hinh, phong véan can bo k¥ thuit. K7, K8
B/Céac ndi dung can tw hoc & nha: (15 tiét) K2, K3,
7.3. Tong hop s6 liéu, viét bao cdo. K7, K8
8,9 | Bai 8: Theo déi mé hinh xir Iy ngoai phong thi nghiém

A/ Céc ndi dung chinh ngoai phong thi nghiém: (6 riét) K2, K3,
8.1. Muc dich, yéu cau K5, K&,
8.2. Chuén bi dung cu, nguyén vit liéu K7, K8
8.3. Quy trinh theo doi

8.3.1. Phé phu pham dong ruong

(Hoic) 8.3.2. Chit thai chan nudi

(Hodac) 8.3.3. Nudc thai
B/Cac ndi dung can tw hoc & nha: (18 tiét) K2, K3,
8.4. Tong hop s6 liéu, viét bao cdo. K7, K8

10 | Bai 9: Pdnh gid hiéu quad xir ly chdt thdi bang ché pham sinh hoc ciia

mo hinh ngoai phong thi nghiém
A/ Céc ndi dung chinh: (3 tiét) K2, K3,
9.1. Muc dich, yéu cau K5, K&,
9.2. Chuan bi dung cu, nguyén vat liéu K7, K8

9.3. Quy trinh danh gia hiéu qua
9.3.1. Phé phu pham dong rudng




(Hoic) 9.3.2. Chat thai chan nudi
(Hoac) 9.3.3. Nudc thai
9.4. Hudng dan viét bao cdo thu hoach

B/ Céc ndi dung can tw hoc & nha: (9 riét) K2,
9.5. Tong hop sb liéu, viét bao cao hoan chinh. K4,
K6, K8

K3,
K5,

IX. Yéu cau ciia gidng vién doi véi hoc phan:

- Phong hoc, thuc hanh: Sach s¢, déy dua trang thiét bi, dung cu phén tich...

- Phuong tién phuc vu giang day: May chiéu, Internet, Quan 4o, khiu trang, ging tay.

- Cac phuong tién khac: Phan/But viét bang
- E-learning: http://elearning.vnua.edu.vn

X. Cic lan cai tién (dé cwong dwoc cai tién hang nim theo qui dinh cia Hoc Vién):

-Lan 1: 7/2016
-Lan2:7/2017
-Lan2:7/2018
- Lan 4: 7/ 2019

TRUONG BO MON

TRUONG KHOA

PGS.TS. NGO THE AN

Ha Ngi, ngay....... thang......nam 20
GIANG VIEN BIEN SOAN

TS. Pinh Hong Duyén

GIAM POC



http://elearning.vnua.edu.vn/

PHU LUC

THONG TIN VE POI NGU GIANG VIEN GIANG DAY HQC PHAN

Giang vién phu trach hoc phin

Ho va tén: Dinh Hong Duyén

Hoc ham, hoc vi: Tién s§

bia chi co quan: B mén Vi sinh vat, khoa M6i truong

bién thoai lién hé: 0943300888

Email: dhduyen@vnua.edu.vn

Trang web: http://kmt.vnua.edu.vn

Cach lién lac véi giang vién: qua email hodc dién thoai

Giang vién giang day hoc phan

Ho va tén: Nguyén Thi Minh

Hoc ham, hoc vi: Tién s§

bia chi co quan: B mén Vi sinh vat, khoa M6i truong

bién thoai lién hé: 0973000209

Email: nguyenminhvn@hotmail.com

Trang web: http://kmt.vnua.edu.vn

Céch lién lac v6i gidng vién: qua email hodc dién thoai

Giang vién giang day hoc phan

Ho va tén: Vi Thi Hoan

Hoc ham, hoc vi: Tién sy

bia chi co quan: B mon Vi sinh vét, khoa M6i truong

Dién thoai lién h¢: 0982988284

Email: thihoan.vu@gmail.com

Trang web: http://kmt.vnua.edu.vn

Cach lién lac véi giang vién: qua email hodc dién thoai

Giang vién giang day hoc phan

Ho va tén: Nguyén Thé Binh

Hoc ham, hoc vi: Tién sy

bia chi co quan: B mon Vi sinh vét, khoa M6i truong

Dién thoai lién hé: 0912201944

Email: ntbinh@vnua.edu.vn

Trang web: http://kmt.vnua.edu.vn

Cach lién lac véi giang vién: qua email hodc dién thoai

Giang vién giang day hoc phan

Ho va tén: Nguyén Xuan Hoa

Hoc ham, hoc vi: Tién sy

bia chi co quan: B mon Vi sinh vat, khoa Mo6i truong

Dbién thoai lién hé: 0971579242

Email: nxhoa@vnua.edu.vn

Trang web: http://kmt.vnua.edu.vn

Céch lién lac voi gidng vién: qua email hoac dién thoai

Giang vién giang day hoc phan

Ho va tén: Nguyén Tu Diép

Hoc ham, hoc vi: Thac sy

bia chi co quan: B mén Vi sinh vat, khoa Moi truong

Dién thoai lién hé¢: 01699569389

Email: ntdiep@vnua.edu.vn

Trang web: http://kmt.vnua.edu.vn

Céch lién lac voi gidng vién: qua email hoac dién thoai

10




Giang vién giang day hoc phan

Ho va tén: Nguyén Thi Khanh Huyén Hoc ham, hoc vi: K¥ su

Dia chi - BO mon Vi sinh vat, khoa Moi . -
tr;zgl co quan: BO mon Vi sinh vat, khoa Mot Pién thoai lién hé: 0985020690

Email: vtkhuyen@vnua.edu.vn Trang web: http://kmt.vnua.edu.vn

Cach lién lac véi giang vién: qua email hodc dién thoai

Giang vién hd tro /trg gidang

Ho va tén: Vii Thi Xuan Huong Hoc ham, hoc vi: Thac sy

bia chi co quan: B mén Vi sinh vat, khoa Moi

. bién thoai lién hé: 01688683295
truong

Email: vixhuong@vnua.edu.vn Trang web: http://kmt.vnua.edu.vn

Céch lién lac véi giang vién: qua email hoac dién thoai
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