VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM

KHOA HQC VA CONG NGHE VN Doc 1ip — Tw do — Hanh phic
TRUONG DPAI HQC KHOA HQC
VA CONG NGHE HA NOI
$6: 230 /QP-PHKHCN Ha Noi, ngay 03 thang 4 nim 2024
QUYET DINH

vé viéce ban hanh chwong trinh dao tao nganh Hoa hoc trinh do tién si

HIEU TRUONG
TRUONG DPAI HQC KHOA HQC VA CONG NGHE HA NOI

Ccm ctr Quyét dinh sé 2067/0D-TTg ngay 09/12/2009 cua Thii tuéng Chinh
phii vé viéc thanh lap Truong Dai hoc Khoa hoc va Céng nghé Ha Noi
(DHKHCNHN);

Cén ctr Quyét dinh s6 255 7/0D-TTg ngay 30/12/2016 cua Thi tuéng Chinh phi
vé viéc ban hanh Quy ché t6 chite va hoat dong cua Truong DHKHCNHN;

Can cir Ludt Gido duc s6 43/2019/QH 14 ngay 14/6/2019;

Can cir Ludt Gido duc dai hoc ngay 18/6/2012 va Ludt sira déi, bo sung mot sé
diéu ciia Ludt Gido duc dai hoc ngay 19/11/2018;

Can cur Thong tw so 02/2022/TT-BGDDT ngay 18/01/2022 ciia Bé truomg Bé Gido
duc va Paéo tao (GDDT) vé viéc quy dinh diéu kién, trinh ti, thii tuc me nganh dao tao, dinh
chi hoat dong cua nganh dao tao trinh do dai hoc, thac si, tién si:

Can cir Théng nr 56 09/2022/TT-BGDDT ngay 06/6/2022 cua By truong Bo
GDDT vé viéc quy dinh Danh muc thong ké nganh dao tao ciia gido duc dai hoc;

Can cit Quy ché dao tao trinh dé tién si ban hanh kém theo Quyét dinh 56 61 1/0D-
DHKHCN ngay 29/6/2022 ciia Hiéu trucng Trieong PHKHCNHN:

Can cir Nghi quyer 56 426/NQ-HPTPHKHCNHN ngay 01/6/2023 cua Hoi dong
Tru(mg DHKHCNHN vé viéc phé duyét chii truong mo nganh dao tao Héa hoc trinh do

tzen Sir
Can cit Quyét dinh 56 218/QD-DHKHCN ngdy 22/3/2024 vé viée phé duyét dé an
mo nganh dao tao Hoa hoc trink do tién si:

Can cit Quyét dinh s6 248/0D-DHKHCN ngay 27/3/2024 vé viéc mé nganh dao
tao Hoéa hoc trinh do tién si:

Theo dé nghi cua T ruwong phong Quan ly dao tao va Truong khoa Khoa hoc co
ban va Ung dung.
QUYET PINH:
Piéu 1. Ban hanh Chuong trinh dao tao nganh Hoa hoc trinh do tién si, ma sé:
9440112 (Chirong trinh dao tgo kém theo).

Piéu 2. Quyét dinh co hiéu luc tir ngay ky va 4p dung véi cic khéa tuyén sinh
tir nim 2024.




Piéu 3. Chanh Vin phong, Trudng phong Quén 1y dao tao, Trudng phong Bao
dam chét luong va Khao thi, Truéng khoa Khoa hoc co bian va Ung dung va trudng
cac don vi li€n quan chiu trach nhiém thi hanh Quyét dinh nay./.

Noi nhin:

- Nhu Diéu 3;

- HT;

- PHT NHD;

- PHT TPP;

- Luu: VT, QLDT.MH.
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1. Cin cir xiy dyng chwong trinh

+ Quyét dinh s6 2067/QP-TTg ngay 9 thang 12 nam 2009 ciia Thi tuéng Chinh phi v&
viée thanh 18p Trudng Dai hoc Khoa hoc va Cong nghé Ha Néi (USTH):

+ Quyét dinh s6 2557/QD-TTg ngay 30 thang 12 nam 2016 ciia Thi tuéng Chinh phii
ban hanh quy ché t chirc va hoat dong cda Truong Pai hoc Khoa hoe va Cong nghé Ha
No1 (USTH);

+ Ludt Gido duc sb 43/2019/QH14 ngay 14 thang 6 nim 2019 cia Quéc hoi nude
CHXHCN Viét Nam;

+ Luat Gido duc Dai hoc ngay 18 thang 6 nam 2012, Ludt sira ddi Luat Gigo duc dai hoc
ngay 19 thang 11 ndm 2018;

+ Nghi dinh 56 99/2019/NP-CP ngay 30 thang 12 ndm 2019 ctia Chinh phi Quy dinh
chi tiét va huéng dan thi hanh mot sb didu cla Ludt stra d6i, bd sung mat sb didu cua
Luét Gido duc dai hoc;

+ Thong tu s6 02/2022/TT-BGDDT ngay 18 thang 1 nam 2022 cua B6 Trudng Bo Gido
duc va Dao tao ban hanh quy dinh vé diéu kién, trinh tu, tha tuc m¢ nganh dao tao, dinh
chi hoat dong cia nganh dao tao trinh d6 dai hoc, thac si, tién si.

+ Thong tu s6 18/2021/TT-BGDDT ngay 28 thang 6 nim 2021 cua B6 Trudng Bo Giao
duc va Dao tao ban hanh Quy ché Tuyén sinh va dao tao trinh do Tién si:

+ Théng tu s6 09/2022/TT-BGDDT ngay 06 thang 6 ndm 2022 cua B6 Truéng Bo Gido
duc va Pao tao ban hanh danh muc théng ké nganh dao tao trinh do Cur nhan. Thac si,
Tién si; ,

+ Quyét dinh s6 611/QDP-DHKHCN ngay 29/6/2022 cia Hiéu truong Trudong Dai hoc
Khoa hoc va Cang nghé Ha Noi ban hanh Quy ché dao tao trinh d6 tién si;

+Nghi quyét s6 426/NQ-HDTDHKHCNHN ngay 1 thang 6 nim 2023 v& ky hop thi 9,
Hoi ddng trudong Pai hoc Khoa hoc va Cong nghé Ha Noi ngay 22 thang 5 nam 2023.

2. Muc ti€éu ciia chuong trinh dao tao

Chuong trinh dat myc tiéu dao tao cdc nha lanh dao hoc thuét trong twong lai trong linh
vue hoéa hoe cho céc trudng dai hoc va vién nghién ciru tai Viét Nam hodc dao tao céc
chuyén gia nghién ciru phét trién cho cac cong ty co tru s& tai Viét Nam. Tién si t6t
nghiép duoc ky vong s& c¢6 tu duy phan bién va tinh than d6i méi sang tao phuc vu cong

dong, ¢6 kha nang thich mg v&i su thay ddi nhanh chéng cia khoa hoc va cong nghé,
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tr¢ thanh chuyén gia trong linh vuc nghién ctru ciia minh, c6 kha nang vay thirc hgp tac
v6i céc nha khoa hoc trong nuée va qudc té dé giai quyét cac vin d@ khoa hoc thach
thtrc. Tién si tt nghiép chuong trinh ¢6 nang lwc mo ta va trinh bay chi dé nghién ctru
khoa hoc va thuc hién dao tao trinh @6 Cir nhan va Thac si.

3. Chuin déu ra cia chwong trinh -

3.1. Ndng luc

3.1.1. Kién thirc

Tién si sau khi tdt nghiép sé:

- Nim ving cc vin dé hién dai ciia hoa hoc va phuong phap nghién ctru. Hiéu 16 céc
khai ni¢ém/phuong phép, gidi han ctia chung, dén viéc ap dung chiing trong viéc giai
quyét cac van dé khoa hoc hoic thuc tién dit ra.

- Nam vimng va phat trién cdc hoc thuyét trong cac linh vue héa hoc.

- Nim virng cac phuong phép va k¥ thudt nghién ciru trong linh vire hoa hoc.

- C6 kha nang phan tich van d¢, xdy dung gia thuyét nghién ciru, thiét ké thi nghiém/dé
an nghién ctru, thu thdp va phén tich dir liéu thu duogc dé kiém ching gia thuyét nghién
curu.

- C6 kha nang tu xac dinh céc van dé nghién ctru.

- C6 khd nang sang tao ra giai phap/san pham mai dé giai quyét mot van dé da biét; danh

gia giai phap/san phim méi.

3.1.2 Ky ning

Tién si khi t6t nghiép can c6 cac k§ hz‘mg sau:

- K§ nang ngoai ngir: St dung thanh thao tiéng Anh trong giao tiép va cong viée, bao
g6m khé ning viét va trinh bay bdo cao khoa hoc/bai bao nghién ctru/bai béo téng quan
bang tiéng Anh.

- Ky nang thye nghi¢m: Tién hanh thi nghiém, thu thp dit liéu bao gdm kha nang thiét
ké va tién hanh thi nghiém khong theo tiéu chuan sin c6 (vi du: trong nhirng diéu kién
cu thé can thiét ké cac cong cu thi nghiém méi dic chiing, chua ¢6 sin).

- K§ nang quan ly: Quéan ly mét dé tai nghién ciru tir khau hinh thanh y tudng, xay dung
chuong trinh, phan bd nhiém vy, diéu phdi tién do cua ting thanh vién, danh gia tién do

va két qua dé tai.
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- K¥ néng lam viéc nhém: K§ nang 1am viéc va hgp tac trong mdt nhém véi céc thanh
vién ¢6 trinh d§ va vai trd khéc nhau nhu ngudi huéng din, cac thanh vién trong cling

nhém nghién ciru, sinh vién.
3.2. Phim chit

- Y thire duge vai tro cia nhirng ngudi ¢6 biang Tién si trong xa hoi phai khong ngimg
phat trién ban thén, phuc vu dat nuée, phai huéng t6i tré thanh mét tri thire chir khong
chi 1a mét chuyén gia khoa hoc, cong nghé.

- Chuyén nghiép trong cong viéc, ton trong dao dirc nghién ctru va liém chinh hoc thuét.
4. Tuyén sinh

Chuong trinh dao tao nganh Hoa hoc trinh do tién si cia USTH sé& dp dung cac yéu cau
va phuong thire tuyén sinh nhu dugc quy dinh bdi USTH da va dang dugc ap dung dbi
vGi 06 chuong trinh ddo tao tién si khac cua truong.

Cu thé, g vién cén:

-Co béng thac si hodc k§ su chuyén nganh hoa hoc, k¥ thuat hoa hoc hoac cac linh vuc
lién quan nhu Khoa hoc/ky thudt méi truong, Cong nghé khoa hoc thuc phdm, Cong
ngh¢ sinh hoc ...

-Co bfmg cur nhén hoa hoc hodc k¥ thut hoa hoc loai gidi trd 1én (diém trung binh

chung t4i thiéu tir 8,0/10,0)

Bing 1. Danh sdch nganh t6t nghiép ciia ing vién

STT Ngz‘mh/chuyén nganh* Mai nganh/chuyén | Nhom l'l;ng
nganh vién
Ung vién co bang thac st
1 Hoéa hoc 8440112 Al
2 Hoa vo6 co 8440113 Al
3 Héa hiru co 8440114 Al
4 Hoéa phan tich 8440118 Al
S | Héa Iy thuyét va hoa ly 8440119 Al
6 Hoa moi truong 8440120 Al
7 Hoéa duge 8720203 Al
8 Hoéa sinh 8420116 Al
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STT Nganh/chuyén nganh* Ma nganh/chuyén | Nhom tng
nganh vién
9 K¥ thudt Hoa hoc 85203 Al
10 | Céng nghé thuc pham 85401 A2
11 | Khoa hoc vt liéu 8440122 A2
12 | Khoa hoc moi truong 84403 A2
13 | Cong nghé sinh hoc 84202 A2
Ung vién co b%mg tHt nghi€p hé ctr nhan Hoéa hoc, k¥ thuat héa hoc A2
c6 GPA > 8,0/10,0

*Ung vién c6 bang thac s7 cde nganh/chuyén nganh khdc dwoc danh gia béi héi dong tuyén

sinh dé phdn loai.

5. Céu tric ciia chuong trinh dao tao

5.1. Thoi gian dao tao

Chuong trinh dao tao nganh Hoa hoc trinh do tién sT gdm 180 tin chi (ECTS), ¢6 thoi
gian dao tao la 36 thang. Véi cac nghién ctru sinh chua ¢ bang Thac si/K¥ su chuyén
nganh hoéa hoc/ky thudt hoa hoc nhung da c6 bang Cir nhan héa hoc/ky thuat héa hoc
loai gi6i trér 1én hodc cac nghién ciru sinh bing Thac s/K¥ su céc chuyén nganh lién
quan nhu Khoa hoc/k§ thudt méi truomg, Céng nghé khoa hoc thuc phém, Cong nghé
sinh hoc. thi ngoai 180 tin chi phai hoc b6 sung t6i da 60 ECTS chuong trinh dao tao
trinh d¢ thac si. Danh sach cdc mon hoc bd sung (néu ¢o) s& do hoi dong tuyén sinh
quyét dinh dbi véi timg thi éinh trong qud trinh xét tuyén.

5.2 Ciiu trie chwong trinh dao tao

Bang 2 md ta ngin gon ciu trac cua chuong trinh dao tao.

Bang 2. Ciu triic chwong trinh dao tao Tién si nganh Héa hoc

Hop Noi dung Nghién ciru sinh ¢6 | Nghién ctru sinh ¢o
phén bang Thac si/K§ su | bing Cir nhan Hbéa
mon chuyén nganh Hoa hoc | hoc/K§ thuat Hoa
hoc va K¥ thudt Héa hoc hoc hoic c6 bang
Thac sT/K¥ su cac
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chuyén nganh ¢o
lién quan
Céc hoc phan thude chuong 0 Téi da 60 ECTS
trinh dao tao trinh do thac si
1 Céc hoc phan chung 04 ECTS 04 ECTS
Céc hoc phan chuyén nganh 12 ECTS 12 ECTS
trinh do Tién si*
Béo cao téng quan/Chuyén 04 ECTS 04 ECTS
2 dé Luan &n Tién s
3 Luan an Tién si 160 ECTS 160 ECTS

*Chi tiét cdc hoc phan chuyén nganh Tién s7 duoc cung cap ¢ phu luc 6: Dé cwong cac hoc
phan trinh do tién st

Trong do:

()

(i)

(1ii)

Cdc hoc phin thudc chuwong trinh dao tao trinh d thac si (60 ECTS): co thé
duoc lua chon tlr churong trinh dao tao thac siHéa hoc hodc cc chuong trinh dao
tao thac si khac tai USTH nhu chuong trinh Khoa hoc vét liéu tién tién va cong
nghé Nano, chuong trinh Nudc - Méi trudng - Hai duong hoc, chuong trinh Cong
nghé sinh hoc. Phu lue 5 trinh bay vi du mot danh sach du kién cac hoc pha’in thac
sT nghién ctru sinh ¢6 thé lua chon.

Cic hoc phin chung (04 ECT. S): la nhimmg hoc phin dugc dé xuit danh cho tat
ca cac nghién ctru sinh tai USTH. Céc nghién ctru sinh ¢6 thé chon hai trong sb
cac khoa hoc sau dé dap (g yéu cAu: K¥ nang viét va trinh bay khoa hoc — 2
ECTS; (ii) Phuong phap nghién ctru — 2 ECTS; (iii) Pao dirc nghién ciru va liém
chinh hoc thuat - 2 ECTS; (iv) Quan ly dy 4n -2 ECTS; (v) Tu do & trach nhiém
hoc thuit — 2 ECTS.

Cdc hoc phan chuyén nganh (12 ECTS): Mbi nghién ctru sinh, sau khi dugc tur
van boi tap thé giang vién huéng dén s& chon it nhét 4 hoc 1a cac hoc phén nang
cao duoc thiét ké nhim clng cb kién thue cua nghién cttu sinh, trang bi cho
nghién ctru sinh cac phuong phap nghién ciru hodc cic k¥ thuét tién tién nhat.
Trong s6 12 tin chi, hoc vién can dat dugce 09 tin chi tir 4 hoc phan danh cho tAt
ca hoc vién (hoc phin ma CH6.001 t6i CH6.004 bao gdm 02 hoc phin bét bude

va 02 hoc phin lua chon) va it nhat 03 tin chi (d6i véi hoc vién co béng cu
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nhan/thac si tir cdc treong dai hoc khéac) va 07 tin chi (di véi hoc vién ¢6 bang

ctr nhén/thac st USTH). Di ngii giang vién dam nhén cong tic giang day cac hoc

phén ndy s& thudng xuyén cdp nhét danh sich hoc phan dé nghién ctru sinh ¢6

thé lua chon dang ki hoc. Ngoai ra, cic hoc phén chuyén nganh trinh do tién si

6 thé duge nhan tir cac chuong trinh dao tao tai cac truong daihoc khac khi ¢cé

su dong y ciia ngudi hudng dan va khoa Pao tao Tién si.

Bang 3. Danh sach cdc hoc phin chuyén nganh tién s

1 P iwl

STT | M3 hoc | Tén hoc phin Chuyén S6 | Bit budc Giang vién
phin ' nganh TC | (M)/Lya
chon (O)
Xu hudéng hoa Tran Dinh Phong
1 | CH6.001 | hoc hién dai Tét ca 3 M | Trin Tuén Anh
Lé Phuong Thu
LA0/BHIONG Bhaop Bii Vin Hoi
phén tich hién dai ] Neuyin Thi Kika
2 | CH6.002 | trong phin tich Tat ca 3 M Oanh i
il L& Hong Luyén
Cac phuong phap Dinh Thi Mai
phan tich hién dai Thanh
3 | CH6.003 | trong hoa hoc vo |  Tétca 3 O Lé ThiLy
co Nguyén Ngoc
buc
T6 Hai Tung
Céac phuong phap Nguyén Hai
4 | CH6.004 | phan tich hién dai Tét ca 3 O Dang
trong hoéa hoc Nguyén Xuén
hiru co Nhiém
Phan tich muc .. i
- 5 o Hoa phén Bui Van Hgi
5 | CH6.005 | tiéu va khong o 3 O Vii CAm Td
muc ti€u
Phén tich dang Héa phan Bui Van Hoi
il et tich : O |vicimTa
Sinh téng hop Tran Tudn Anh
7 | CH6.007 | hop chat thién| Héa sinh 3 0 Nguyén Hai
nhién Ding
Dién héa ning Nguyén Vin
cao Quynh
8 | CH6.008 Hoa ly 3 0 Nguyén Ngoc
Durc
[.& Thi Ly
9 | cHspog | DMIES Hoéasinh | 3 0] Trin Tuan Anh

L1 [}



* Ui ke 2 M

STT | Ma hoc | Tén hoc phin Chuyén 86 | Batbude | Giang vién
phén nganh TC | M)/Lya
chon (O)
Nguyén Thi Kiéu
Oanh
Héa hoc chét rin Nguyén Vin
10 | CH6.010 | ning cao Hoa Iy 3 O- | Quyén
Lé Thi Ly
s s Lé Thi Ly
11 | CH6.011 | S oYen 103 VA ety 3 O | Nguyén Ngoc
tich trit ning -
X Pirc
luong ning cao
Phuong  phap Nguyén Dirc
12 | CH6.012 | tong hop hiru co | Héa hitu co | 3 0 Anh
hién dai T6 Hai Tung
Hoéa hoc nano Nguyén Van
nang cao Hoa ly — Quyén
W | EH13 Xdcthe | ° O | Nguyén Thi
Quyén
Twong tac wva Vi Cam Tu
14 | CH6.014 | chuyén héa bé| Héahituco | 3 0 Nguyén Vin
mit Quyén
Cam bién va chip Vii Thi Thu
15 | CH6.015 | sinh hoc Hoéa Iy 3 ¢) Nguyén Drrc
Anh
16 |CHsolg |oa bes mb) Héaly— | O | Trn Pinh Phong
phong cac phan | Xic tac
tir sinh hoc
(iv)  Bdo cdo tong quan/Chuyén aé Iugn dn Tién si (4 ECTS): Gdm 01 bio cho thng

quan dé tai nghién ctru luan 4n Tién s (2 ECTS) va 01 chuyén d& nghién ctru

ludn an Tién si (2 ECTS). Mbi nghién ciru sinh dudi sy huéng din cia ngudi

huong dan phai nop 01 tdng quan chi tiét vé vé hudng nghién ciru trong ludn an

tién si. Noi dung tong quan sau d6 dugc bao cdo trude hi déng nhim danh gia

su thong hiéu va kha ning phén tich dinh hudng nghién ctru cia hoc vién. Chuyén

dé€ nghién ciru luén 4n tién si bao gdm bao céo va trinh bay vé tién trinh nghién

clru ctia nghién ctru sinh. Céc chuyén dé trén c6 thé dugc trinh bay tai Ngay Tién

st dugc to chirc bai khoa Dao tao Tién si hang nam.
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(v)  Lugn dn Tién si (160 ECTS): 1 hop phan chinh, quan trong nhét ciia chuong
trinh ddo tao trinh dd tién si. Luéan an 12 cong trinh nghién ctru ma nghién ciru
sinh la ngudi déng gop chinh. Luén 4n trinh bay mot gia thuyét méi, mot giai
phép cong nghé cho mét van dé hoic nhitng hiéu biét méi gép phan vao su phat
trién clia chuyén nganh hep/ linh vire nghién ciru. Toan bd hodc mot phan két qua
nghién ciru da duge cong b trong it nhat 01 bai bao trén tap chi thudc danh muc
SCIE trudce khi nghién ciru sinh ndp ludn an dé nghi xem xét droc bao vé. Luin
an phai dugc bao vé truée mét héi dong qude té voi su tham gia cua it nhét 1
thanh vi€én phéan bién 12 nha khoa hoc ctia mot trudng dai hoc hoic td chic nghién
ctru uy tin quéc té.

(vi)  Cidc hoat djpng chuyén mén khdc: Bén canh cic hoc phan dugc Khoa Dao tao
Tién si va khoa chuyén mén t6 chirc giang day, cic nghién ciru sinh c6 thé si
dung cac hoat dong chuyén mon khac dé thay thé cho t6i da 2 ECTS. Cac hoat
dong chuyén mén sau c6 thé dugce dé nghi quy ddi: (i) Trinh bay bao céo mié¢ng
& mot hoi nghi quoc té - 01 ECTS hodc mét hoi nghi quéc gia — 0.5 ECTS; (ii)
Bao cdo poster & mot hoi nghi quéc té - 0.5 ECTS; (iii) Trao dbi nghién ctiru ¢
nude ngoai trong thoi gian it nhét 3 thang - 2 ECTS; hodc cac hoat ddng khac

duoc Hoi dong Khoa Pao tao Tién si chép thuén.

Hoc vién nghién ctru sinh ¢6 bang cir nhin Hoa hoc, Cong nghé Hoa hoc hoic bang thac
sT cac nganh lién quan phai hoan thanh 60 tin chi hodc cic hoc phﬁn thac si b sung
trong 2 nam dau va 75% cac hoc phén tién si (15 tin chi) trong 3 nam dau cua chuong
trinh dao tao. Hoc vién ¢6 bang Thac si/k§ su Hoa hoc, cong ngh¢ Hoa hoc phai hoan

thanh 75% cac hoc phan tién si (15 tin chi) trong 2 nim dAu cta chuong trinh dao tao

5.3 Cic huéng nghién ciru cho dé tai Lugn dn Tién si

Bang 5 tong hop cic hudng nghién ciru dang dugc trién khai tai USTH. Cac nghién ctru
sinh ¢6 thé lira chon mot trong cac hudng nay dé xay dung chuong trinh nghién ctru cho
Luén an Tién si ctia minh. Ngoai ra, cac nghién ciru mang tinh lién nganh dugc dic biét
khuyén khich. Nghién ciru sinh ciing ¢6 thé lua chon mot huéng nghién clru méi chua

c6 tai USTH, dé xuét Hoi dﬁ”)ng khoa hoc ctia khoa Pao tao Tién si xem xét quyét dinh.
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Bang 5. Cac hwéng nghién ciru Héa hoc dang dwoc trién khai tai USTH

STT Hwéng nghién ciru

1 Xtc tac phén tir cho san xudt nhién liéu tai tao: cac phén tmg khir proton tao

Ha, khir CO», oxi hda nude

2 Cac xiic tac nano cho san xuat ning luong tir mit troi: xtc tac cho phan tng

khir nuée, phan tmg oxy héa nude, cac phan ing khir CO,

3 Vit liéu ban dan cau tric nano cho cac phan ung xuc tac quang hoa (san

xuat nhién liéu Hy, phan huy chat thai hitu co)

4 | Nghién ciru co ché hoat dong cua xic tdc/quang xuc tac bang cac ky thuat

phan tich dién héa — quang phé in-situ

5 Céc oxide/sulfide/nitride cau tric nano cla cac kim loai chuyén tiép sur dung

lam vat liéu dién cuc cho pin sac

6 | Thiét ké, ché tao dién cuc xtc téc va linh kién (quang) dién hoa

7 Thiét ké, ché tao vat licu polymer bién tinh/ composites va cic ing dung clia

ching trong linh kién (quang) dién hoa hodc trong xir 1i méi trudong

8 Cam bién va img dung cua chung trong phén tich méi truong va dam bao an

toan thuc phim

9 Phan tich céc chat 6 nhiém méi trudng va anh huéng ctia chiing dén strc

khoe con nguoi

10 | Cac qua trinh Hoa hoc/Hoéa sinh cho xtt Iy méi trudng

11 Vi nhura: phan bd trong moi truong, dgc hoc va co ché anh hudng cia ching

12 | Phén tach, xdc dinh cdu tric va danh gia co ché cta céc chat co hoat tinh

sinh hoc tir cdc nguodn trong tr nhién

13 | Ban tong hop va tong hop toan phén céc chat c6 hoat tinh sinh hoc

5.4 Thiee hién chuwong trinh dao tao

Viéc trién khai chuong trinh dao tao s& duge thue hién theo cac quy dinh trong Chuong
3 ctia Quy ché dao tao trinh do tién si, dugc ban hanh theo Quyét dinh sb 61 1/Qb-
DHKHCN ngay 29/6/2022 cua Higu trudng Truong Pai hoc Khoa hoc va Cong nghé
Ha Noi.

FEe

LR
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5.5 Pdnh gid lugn dn Tién siva cip bang Tién si
Vi€c danh gid Ludn 4n cua nghién ciru sinh s& dugc thue hién theo cac quy dinh tai
Chuong 4 va Chuong 5 ctia Quy ché dao tao trinh d9 tién sf, dugc ban hanh theo Quyét
dinh s6 611/QP-DPHKHCN ngay 29/6/2022 ctia Hi¢u trudng Truong Dai hoc Khoa hoc
va Cong nghé Ha Noi. 7‘?’
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PE CUONG HOC PHAN

CHUONG TRINH PAO TAO NGANH
HOA HQC TRINH PO TIEN Si

Ma nganh: 9440112
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CH6.001
RECENT TREND IN CHEMISTRY

Course name: Recent trend in chemistry

Course code: CH6.001

Credits points (ECTS): 3

Lecturer in charge: Assoc. Prof. Tran Dinh Phong / Dr. Tran Tuan Anh / Dr.

Nguyen Thi Kieu Oanh / Dr. Le Phuong Thu

Teaching time

Location University of Science and Technology of Hanoi
Lecture 18h
Practice Oh

Time Commitment
Tutorial 18h

Total 36h

Prerequisites No

Recommended

background No

knowledge

Course description:

This course is designed to provide recent trend of research in
chemistry field.

Objectives & Out-
come

The aim of this scientific opinion is to update students on the most
interesting and attractive trend of research in chemistry globally.
The student will gain an overview and state-of-art toward modern
chemical sciences including chemistry for life sciences, chemistry

for energy conversion and storage, chemistry for environmental
sciences.

Assessm.ent/ Thematic report
Evaluation

Breaking Score Reports: 100%
Required Textbooks

and Other Course none

Materials:

e R ™ AW

TR S B o



COURSE CONTENTS & SCHEDULE

16

. No. of Hours
=]
E o — : Ref./ Assignment
z g ¢ |3 Resources (s)
@) T lE (R
1 | Recent trend in chemistry for life 6
sciences
2 | Recent trend in chemistry for energy 6 6
conversion and storage
3 | Recent trend in chemistry for & 6
environmental sciences
Total 18 18
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CHe6.002

ADVANCED CHARACTERIZATION TOOLS FOR QUANTITATIVE ANALYSIS

1. Course name: Advanced characterization tools for quantitative analysis
2. Course code: CH6.002

3. Credits points (ECTS): 3

4

. Lecturer in charge: Dr. Bui Van Hoi/Dr. Nguyen Thi Kieu Oanh/ Dr. Le Hong

Luyen

Teaching time

August - December

Location University of Science and Technology of Hanoi
Lecture 16h
Practice

Time Commitment Lgh
Tutorial 4dh

Total 36h

Prerequisites No

Recommended

background Analytical chemistry, chromatography

knowledge

Course description:

This course carries 3 ECTS and consists of one theoretical part
and one practical project focusing on the application of modern
instruments for analyzing the legacy and emerging contaminants
(both inorganic and organic) in different types of samples.

Objectives & Qutcome

‘The first part of this course will introduce to students the basic

concept of instruments for quantification.

In the second part, students will learn how to collect samples, to
treat and to prepare samples before analyzing by instrument.

The third parts, students will learn how to develop and to validate
a new method in quantitative chemical analysis.

Finally, students will try to apply their knowledge to practice the
analyzing of real samples in the laboratory

Assessm.ent/ essay, thematic report and oral exam

Evaluation

Bliéslding Seone Attendance: 10%; Reports: 30%, Oral Final exam: 60% (Writing
exam)

Required Textbooks 1. Quantitative chemical analysis, Daniel C. Harris, 9"

and Other Course edition,

Materiils: 2. Modern analytic chemistry, David Havey, 2000, McGraw

Hill
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3. Quality assurance and quality control in the analytical
chemical laboratory: A practical approach. Piotr
Konieczka, 2" edition, 2018, CRC press

COURSE CONTENTS & SCHEDULE

Class No.

Contents

No. of Hours

Lect.

Pre.

Dis.

Ref./Resourc
es

-Assignment(

s)

fum—

Introduction to instrumental analysis

Trace elemental analysis:

+ Atomic Absorption/Emission
Spectroscopy

+ Inductively Coupled Plasma —
Mass spectrometry

Organic pollutants analysis:
+ Gas Chromatography

+ Liquid Chromatography
+ Ionic Chromatography

Sample preparation
+ Digestion techniques
+ Extraction technigues

+ Clean up

Method validation
+ Instrumental optimization

+ Reference materials and inter-
laboratory comparison

+ Validation parameters

Documentations (Reviews and
presentations)

Practical

16

Total

16

16
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CH6.003

ADVANCED CHARACTERIZATION TOOLS FOR INORGANIC MATERIALS

1. Course name: Advanced characterization tools for Inorganic materials.

Course code: CH6.003

2. Credits points (ECTS): 3

3. Lecturer in charge: Assoc. Prof. Dinh Thi Mai Thanh / Dr. Le Thi Ly / Dr. Nguyen

Ngoc Duc
Teaching time
Location University of Science and Technology of Hanoi
Lecture 24h
Tutorial
Time Commitment
Practice 12h
Total 36h
Prerequisites No
Recommended
background general chemistry, inorganic chemistry, solid state chemistry
knowledge

Course description:

This course is designed to introduce the characterization
methods for inorganic materials. Students will learn how to
analyse structure, microstructure, shape, size...of inorganic
materials.

Objectives & Out-
comes

e Understand the basic information of characterization
methods for Inorganic materials.

¢ Describe the structure, principle works of the systems.

Understand the important role of preparation steps.

Understand well the results of characterization methods.

Understand the characterization methods used for Inorganic

materials.

¢ From the results can confirm the structure, microstructure,
shape, size, of inorganic materials

Assessm'ent/ Thematic reports and writing final exam
Evaluation
) Attendance: 20%,; Presentation: 20% Final exam: 60% (Writing
Breaking Score
gxam)
Required Textbooks

and Other Course
Materials:
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COURSE CONTENTS & SCHEDULE

2 Contents No. of Hours Ref./Resource | Assignment(
@ S s)
7 -
= 3 | 2| &
o =g N--a =
Part I: Characterization methods
1 for structure and morphology of 0
inorganic materials:
1.1 | X-ray diffraction 2 2
Ultraviolet-visible spectroscopy (UV
Lol : 2
— Vis)
Fourier -Transform InfraRed
1.3 2 1
spectroscopy (FTIR)
1.4 | Raman spectroscopy 3
1.5 | Thermogravimetric analysis (TGA) 2 1
16 Differential Scanning Calorimetry ) 1
) (DSC)
Scanning electron microscopy
1.7 | (SEM) with Energy dispersive X-ray | 2 2
spectroscopy (EDX)
Part II: Characterization methods
2 for microstructure of inorganic
materials
Transmission electron microscopy
71 (TEM) and high-resolution 5 5
' transmission electron microscopy
(HRTEM)
) X-ray photoelectron spectroscopy 3
| (XPS)
3 Other characterization methods of
inorganic materials
3.1 | Brunauer-Emmett-Teller (BET) 2 1
3.2 | Dynamic light scattering (DLS) 1 1
3.2 | Zeta-potential analyzer 1 1
Total 24 | 12
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CHe6.004

ADVANCED CHARACTERIZATION TOOLS FOR ORGANIC MATERIALS

1. Course name: Advanced characterization tools for Organic materials

2. Course code: CH6.004

3. Credits points (ECTS): 3

4. Lecturer in charge: Assoc. Prof. Nguyen Hai Dang / Assoc. Prof. Nguyen Xuan
Nhiem / Dr. To Hai Tung

Teaching time

August — December

Location University of Science and Technology of Hanoi
Lecture 24
Tutorial 6

Time Commitment
Practice &

Total 36h

Prerequisites No

Recommended

background No

knowledge

Course description:

This course is designed to provide advanced characterization
tools, which are modern physical spectroscopies, for the structure
determination of organic materials. This is the in-depth
knowledge as well as exercises using methods to determine the
complex structure. Besides that, the application of these methods
in chemistry and relative fields are also introduced. These
methods include Infrared (IR); Ultraviolet-Visible (UV-Vis);
Nuclear Magnetic Resonance (1D and 2D); Mass Spectrometry
(MS) and Circular Dichroism (CD).

Objectives & Out-
come

- About knowledge: Students master basic and in-depth
knowledge of spectroscopic methods so that they can apply and
analyze in determining the chemical structure of organic
compounds

- About skills: Students have access to modern equipment;
exchange and solve experimental problems

Assessment/
Evaluation

Students must attend at least 70% of lecture sessions

Essay, Thematic reports and Writing final Examination.
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Breaking Score

exam)

Attendance: 20%; Presentation: 20% Final exam: 60% (Writing

and Other Course

1. L. D. Field, H. L. Li, A. M. Magill, Organic Structures

from Spectra, 6th Edition, Wiley, 2020.
Required Textbooks 2. Donald L. Pavia, Gary M. Lampman, George S. Kriz,
James R. Vyvyan, Introduction to Spectroscopy, 5

Materials: Edition, Cengage Learning, 2015.
- 3. Robert M. Silverstein, Francis X. Webster, David Kiemle,
David L. Bryce, Spectrometric Identification of
Organic Compounds, 8th Edition, Wiley, 2014.
COURSE CONTENTS & SCHEDULE
3 No. of Hours
Z Ref./ Assignment
5 Contents y
2 © s | 2 Resources (s)
&) S a8
- Chapter 1: Molecular Absorption
Spectroscopy — UV-Vis and IR spectra
+ Recall knowledge about the UV-Vis and
1 IR spectra 3
+ Application of two methods in structural
determination of organic material.
+ In-depth application of two methods in 3
other fields of chemistry and relative fields.
- Chapter 2: Mass spectrometry (MS)
+ Recall knowledge about the UV-Vis and
2 IR spectra 3
+ Application of MS method in chemistry
and relative fields
Chapter 3: Nuclear Magnetic Resonance
(NMR)
+ The principle of the NMR method and
introduction about the instrument. Recall the
knowledge about the 'H-NMR and *C- 3
3 NMR
+ Introduction to the 2D-NMRs i
- COSY spectrum
- NOE effect and NOESY/ROESY
spectrum
- TOCSY spectrum
- HSQC and HMBS specira 6 3
- Combination of HSQC-TOCSY
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Class No.

Contents

No. of Hours

Pre.

Dis.

Ref./
Resources

Assignment

®)

+ Application of NMR method (1D and 2D)
in complex structural determination

+ Other application in relative fields

on| Lect.

- Chapter 4: Circular Dichroism
spectroscopy (CD)

+ Introduction and principle of CD spectrum

+ Application of CD spectrum in absolute
configuration of chiral compounds

Total

24
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CH6.005

TARGET AND NON-TARGET ANALYSIS

1. Course name: Target and Non-target analysis
2. Course code: CH6.005
3. Credits points (ECTS): 3

4. Lecturer in charge: Dr. Vu Cam Tu / Dr. Bui Van Hoi

Teaching time

Location University of Science and Technology of Hanoi
Lecture 18h
Practice

Time Commitment 18h
Tutorial oh

Total 36h

Prerequisites No

Recumimeniied Analytical chemistry

background Physiochemistry

knowledge

Biological chemistry

Course description:

This course is designed to provide definitions, nomenclature and
application for targeted and non-targeted analytical approaches.

Objectives & Out-
come

The aim of this scientific opinion is to contribute to the common
understanding of targeted and non-targeted analyses through
novel definitions, concepts, and the applicability across different
research areas. This opinion course, therefore, presents biological,
chemical, and microscopy, chromatography-based examples of
targeted and non-targeted approaches while studying the
associated  possibilities and limitations for  analytical
authentication.

Assessment/
Evaluation

Thematic report

Breaking Score

Report: 100%

Required Textbooks
and Other Course
Materials:

none

COURSE CONTENTS & SCHEDULE
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Class No.

Contents

No. of Hours

Lect.

Pre.

Dis.

Ref./
Resources

Assignment

(s)

- Main content 1: Introduction and
nomenclature of targeted vs non-
targeted analysis

+ Content 1.1. General introduction

+ Content 1.2. nomenclature

Chapter 1

- Main content 2: Analytical makers
+ Content 2.1. The primary makers
+ Content 2.2. The secondary makers

Chapter 2

- Main content 2: Quantitative and
Qualitative analysis

+ Content 3.1. Quantitative analysis

+ Content 3.2. Qualitative analysis

Chapter 3

- Main content 3: Targeted analysis
+ Content 4.1. Profiling
+ Content 4.2. Signature

+ Content 4.3. Application

Chapter 4

- Main content 4: Non-targeted
analysis

+ Content 5.1. Profiling
+ Content 5.2. Fingerprinting
+ Content 5.3. Application

Chapter 5

- Main content 5: Target versus non-
target analytical methods

+ Content 6.1. Analytical chemistry
techniques

e Spectroscopy techniques
e Chromatography
+ Content 6.2. Microscopy based
techniques

+ Content 6.3. Molecular biology
techniques

Chapter 6
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No. of Hours

o. -
% Contenis \ Ref./ Assignment
@ s g % Resources (s)
& S |Aa
7 | - Main content 6: Target or non-target | » Chapter 7
analysis, possible and limitation
Total 18 | 18




N
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CHe6.006

ELEMENTAL SPECIATION ANALYSIS

Course name: Elemental speciation analysis
Course code: CH6.006
Credits points (ECTS): 3

4. Lecturer in charge: Dr. Bui Van Hoi/Dr. Vu Cam Tu

Teaching time

August - October

Location University of Science and Technology of Hanoi
Lecture 18h
Practice h

Time Commitment 1
Tutorial &h

Total 28h

Prerequisites No

Recommended

background Analytical chemistry, chromatography

knowledge

Course description:

This course is designed to provide basic concepts in elemental
speciation, it origin and toxicities. Then, the next part will give
the different techniques for analyzing these species.

The first part of this course will introduce to students the
knowledge of elemental species existing in different matrices as
well as the toxicities of these species.

The second part will help students:

Objectives & Out-
F— - To define the problem, the importance of speciation
analysis
- To take and to store the samples
- To use different technique for preparing the sample
- To develop, validate and applicate the method for
analyzing elemental species
Assessm.ent/ essay, thematic report and oral exam
Evaluation
Brealding Seore Attendance: 10%; Reports: 30%, Oral Final exam: 60% (Writing
exam)
. 4. Handbook of elemental speciation: techniques and
Required Textbooks methodology, Rita Cornelis, 2003, Wiley.
and Other Course 5. Trace element speciation for environment, food and
Materials:

health, Les Ebdon, Les Pitts, 2001, The Royal Society of
Chemistry
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6. Elemental speciation: Waters, Sediments, and Soils,
Graem E Batley and Simon C Apte, 2019, Elsevier

7. Trace Metal Speciation with ICP-MS Detection Eva
Krupp, Fabienne Seby, Rosa Rodr 1guez Mart in-
Doimeadios, Alison Holliday, Mariella Moldov’an,
Gunda K"ollensperger, Stephan Hann and Olivier F X

Donard. 2005 Blackwell Publishing Ltd.

COURSE CONTENTS & SCHEDULE

Class No.

Contents

No. of Hours

Lect
Pre.
Dis

Ref./

Resources

Assignment

(s)

—

Introduction to elemental species

Accumulation of elemental species in
different compartments

Sampling and sample preparation
+ Sample collection, storage
+ Sample pre-treatment

+ Sample preparation — Extraction

Separation techniques

+ Liquid Chromatography
+ Gas Chromatography

+ Other methods

Detection techniques

+ AAS

+ ICP - MS

+ Electrochemical methods

+ Biosensors

Environmental risk assessment

+ Environmental risk assessment and
ecology

+ Predicted No Effect Concentration
(PNEC)

+ Determination of Predicted
Environmental Concentration (PEC)
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i No. of Hours
2 Contents Ref./ Assignment
%’ = g | ¢ | Resources (s)
O o | A& B
7 | Documentations (Reviews and 6
presentations)
8 Practical 12
Total 18 [ 12 | 6
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CH6.007

BIOSYNTHESIS OF NATURAL PRODUCTS

1. Course name: Biosynthesis of natural products
2. Course code: CH6.007
3. Credits points (ECTS): 3

4. Lecturer in charée: Assoc. Prof. Nguyen Hai Dang / Dr. Tran Tuan Anh

Teaching time

August - October

Location University of Science and Technology of Hanoi
Lecture 78 h
Practice 8h
Time Commitment
Tutorial 0h
Total 36 h
- Basic Organic Chemistry.
Prerequisites
- Basic Biology.
Recommended Knowledge of organic chemistry and biology.
background
knowledge Essential knowledge of basic biology

Course description:

- Help students to understand the impact of natural products
in drug development and diverse structure as well as activities of
these compounds.

- Provide the knowledge of Biosynthesis classes of natural
products from common sources.

- Provide basic understanding of the potential of DNA

sequencing in predicting natural products capacity of common
organisms.

Objectives & Out-come

Understand the impact of natural products in drug development
and diverse structure as well as activities of these compounds.

Biosynthesis of natural products from common sources
Biosynthetic classes of compounds from different sources

Natural product potential of target organisms based on genetic
information.

Apply on real-life case studies.

Assessment/ _
Evaliafion Essay, thematic report and oral exam
Breaking Score Attendance: 10%; Reports: 30%, Oral Final exam: 60% (Writing

exam)
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Required Textbooks Christopher T Walsh, Yi Tang; Natural Product
and Other Course Biosynthesis: Chemical Logic and Enzymatic Machinery, 1%
Materials: edition, 2017, Royal Society of Chemistry.

COURSE CONTENTS & SCHEDULE

. No. of Hours

=] &
% Cortcnts Ref./ Assignment
p > > % Resources (s)
o 2la A

[

Introduction of Natural product chemistry 1

2 | Mechanism of drug action: enzyme, 3
receptor, and nucleic acid as drug targets.

3| Process of drug development 3
4 | Natural product derived drugs in 3
healthcare

5 | Application of genome mining to seek
novel natural compounds

6 | Plant natural product biosynthesis and 3

applications

7 | Bacterial natural product biosynthesis and | 3
applications (part 1)

g | Bacterial natural product biosynthesis and | 3
applications (part 2)

9 | Fungal natural product biosynthesis and 5

applications

10 | Case studies of natural product 3

biosynthesis

Practice: Genome mining of a bacterial 8
natural product producer

Total

28 | 8

CH&6.008
ADVANCED ELECTROCHEMISTRY
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Course name: Advanced Electrochemistry
Course code: CH6.008
Credits points (ECTS): 3

4. Lecturer in charge: Assoc. Prof. Nguyen Van Quynh / Dr. Nguyen Ngoc Duc

Teaching time

August - October

Location University of Science and Technology of Hanoi
Lecture 14 h
Practice
12h
Time Commitment )
Tutorial 10h
Total 36 h
. Fundamental of Electrochemistry; interfaces; General
Prerequisites i : : .
Chemistry; solid state physic; Physical chemistry.

- Have basic knowledge about concepts, such as a
conventional 3-electrode system, various electrochemical
techniques for depositing and characterizing bulk film, and
nanostructured surfaces.

Recommended - Mastering to application of Chronopotentiometry;
background Chronoamperometry, Linear Potential Sweep;
knowledge Voltammetry; Cyclic Voltammetry, Impedance

measurements in advanced material science research.
Understanding factors affecting the electrochemical reaction
rate: temperature, ionic strength of the solution, catalyst, pH,
and dielectric constant of the medium, micelle, reverse
micelle & nanoparticles;

Course description:

This course provides advanced knowledge in some current
research fields with electrochemistry systems.

Objectives & Out-
come

Students have advanced knowledge of
electrochemistry at nanointerfaces.

Fully understanding of the theory of an electrified interface
and processes occurring at heterogeneous interfaces where
ion or electron or ion-coupled-electron transfer takes place.

Inspiring  students with some modem trends of
nanoelectrochemistry for investigating nano junction,
nanopores systems, metal-organic framework, etc...

liquid

Apply on real-life case studies.

Assessm-ent/ Essay, thematic report and oral exam
Evaluation
Breaking Soore Attendance: 10%; Reports: 30%, Oral Final exam: 60% (Writing

exam)
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. Electrochemistry at nanoscale written by P. Schmuki and S.1
Required Textbooks Virtanen:
and Other Course ’
Materials: Techniques and mechanism in electrochemistry written by PA.
Chirstensenand and A, Hamnett.
COURSE CONTENT & SCHEDULE
) No. of Hours

=} .
E Contents Ref./ Assignment
= S | g | & | Resources (s)
& 1 E-I -
1 | Nano electrochemistry at the 3 3

liquid/liquid interfaces
2 Electrochemistry at nanoelectrodes 3 S
3 | Electrochemical applications of 5 | 4

nanopore systems
4 | Electrochemistry within metal-organic o) 3

frameworks
5 | Electrochemistry of graphene: the 2 3

current state of the art
6 | Advanced electrochemical sensing 2 5

system.

Total 14 | 12 | 10
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CH6.009
OMICS

1. Course name: OMICS

2. Course code: CH6.009

3. Credits points (ECTS): 3

4. Lecturer in charge: Dr. Nguyen Thi Kieu Oanh / Dr. Tran Tuan Anh

Teaching time

Location University of Science and Technology of Hanoi
Lecture 24 h
Practice 12 h

Time Commitment
Tutorial 0h

Total 36 h

Prerequisites

Recommended

background

knowledge

Course description:

This course carries 3 ECTS focusing on the introduction of
systemic techniques such as metabolomics, transcriptomics,
proteomic, metagenomics, genome editing and their application
in drug development and biomedicine fields.

Objectives & OQut-
come

This course provides students with the recent trends in life

sciences: (i) Omics techniques: metagenomics, proteomics,
transcriptomics and metabolomics, (ii) metabolomics and

genome mining project rationale and designs.

Upon completing the course students will be able to

. Define what is omics techniques especially metabolomics
and metagenomics and what is genome mining approaches

. Present the different stages in metabolomics, proteomics,
transcriptomicsm metagenomics and genome mining approaches

. Analysis the applications of these above-mentioned
approaches in drug development and biomedicine.

Investigate drug discovery pipelines to pinpoint limitations of
traditional approaches as well as related research in Vietnam.
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. Get along with modern techniques and approaches
towards drug discovery
. Acknowledge fundamentals of genome mining in natural

product discovery and application of Biotechnology in this field

Assessment/
-Evaluation

Could choose one or combine several forms of assessment:
exercise, essay, practice, thematic report, exam, oral exam, etc.

Breaking Score

Attendance: 10%; Reports: 30%, Oral Final exam: 60% (Writing
exam)

Required Textbooks
and Other Course
Materials:

COURSE CONTENTS & SCHEDULE

& No. of Hours
z. o Ref./ Assignment
§ % & +4 | Resources (s)
— F] fmy o
@) o [ - I =
I' | Introduction to OMICS 3
Metabolomics and application in drug 5
2

development

discovery, biomedicine, and drug

3 | Pipeline for transcriptomics, proteomics, | 3

and case studies

- 4 Metagenomics analysis and case studies | 3
5 | Genomics and genome mining project B
rationales and designs.
Practice 1: Metabolomic analysis 6
Practice 2: Genomic analysis 6
24 | 12

Total
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CH6.010
ADVANCED SOLID-STATE CHEMISTRY

1. Course name: Advanced Solid-State Chemistry
2. Course code: CH6.010
3. Credits points (ECTS): 3

4. Lecturer in charge: Dr. Nguyen Van Quyen / Dr. Le Thi Ly

Teaching time August - October
Location University of Science and Technology of Hanoi

Lecture 24 h

Practice 0h
Time Commitment

Tutorial 12 h

Total 36 h

Prerequisites General chemistry, physical chemistry, solid state physic.
TEaImiETifa Knowledge in chemical bonding, structure of molecules,
backgeaung condensed materials and general physic are demanded
knowledge & L i

The course covers solid state chemistry in a broad manner with
emphasis on fundamental concepts and inorganic/organic
Course description: materials. Subjects covered are: Bounding and structure in solids,
phase transitions, defects and nonstoichiometry, relationships
between structure and electronic, magretic and optical properties.

After completion of the course the student should be able to: -
Give a qualitative description of bonding in solid materials,
crystal classes and symmetries as a basis for space groups and the
most important crystal structures and other more complex
compounds - Give a qualitative description of old and new
concepts to describe the structure of inorganic solids. - Define
solid-solid phase transition based on thermodynamic, kinetic and
Objectives & Out- structural characteristics of a phase transition and knowledge of
come some of the most important phase transition in functional
materials - Give a qualitative and quantitative representation of 0,
1 and 2 dimensional defects in solids and knowledge of defects
related to non-stoichiometry in some important classes of
inorganic materials. - Give a qualitative representation of the
relationship between structure/bonding and electronic, electrical,
magnetic, ferroic and optical properties of solids with emphasis
on some of the most important classes of inorganic materials. -
Give a qualitative description of emerging directions in materials
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science.
Assessm'entf Exercise, report and oral exam
Evaluation
Breaking Score Attendance: 10%; Reports: 30%, Oral Final exam: 60% (Writing
P
exam) .
Required Textbooks 1. Shackelford, J. Introduction to Materials Science for
and Other Course Engineers. 6th edition. Upper Saddle River, NJ: Pearson,
I atemals; 2004. ISBN: 9780131424869
COURSE CONTENTS & SCHEDULE
No. of Hours
% Contents Ref./ Assignment
5 z g 3 2 Resources (%)
- Ay a
1 | Structure of the Atom, Bonding | 5 Lecture§ will
and Molecules be provided
2 | Electronic Materials 8 Lecture.s will
be provided
- - Lectures will
Crystalline Materials
. R . be provided
4 | Amorphous Materials 5 Lecture§ will
be provided
5 | Nanostructured and low- 3 Leoture:s will
dimensional Materials ' be provided
6 | Optical and Mechanical 3 3 Lecturefs will
properties of solids be provided
E Magnetic and Electrical 3 3 Lectures will
properties of solids be provided
8 | Thermal Properties of solid 3 3 Lecture's will
be provided
9 | Solid state ionic devices: 3 3 Lecture§ will
batteries, fuel cells be provided
Total 24 12
CHo6.011

ADVANCED CHEMISTRY OF MATERIALS IN ENERGY CONVERSION AND

STORAGE
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1. Course name: Advanced chemistry of Materials in Energy conversion and

Storage

2. Course code: CH6.011
3. Credits points (ECTS): 03
4. Lecturer in charge: Dr. Le Thi Ly / Dr. Nguyen Ngoc Duc

Teaching time

Location University of Science and Technology of Hanoi

Lecture 36 h

Practice 0Oh
Time Commitment

Tutorial 0h

Total 36 h
Prerequisites No
d . s : : : )

Reconmende general chemistry, inorganic chemistry, solid state chemistry,
M electrochemistry, catalysis
knowledge s y

Course description:

This course is designed to introduce the definition, theory, and
current progress in the domain of Chemistry toward Materials in
Energy conversion and Storage systems. The candidate will learn
different technique to convert and store energy

Objectives & Out-
come

Understand the advanced knowledge of energy conversion and
storage

Describe the detail fundamental, method and materials for
energy conversion and storage

Describe the key concepts and understand the terminology as
well as the various working mechanisms that are currently
proposed for energy conversion and storage.

Describe the current progress regarding material and device
engineering for solar fuels production and rechargeable
battery.

Analyze advantages and disadvantages of solar fuels
technology in comparison to rechargeable batteries and solar
cells.

Propose suitable approach to design/develop novel materials
and devices

Assessm.ent/ Reports, Presentation and Writing examination
Evaluation

- Attendance: 10%; Presentation: 30%, Final exam: 60% (Writing
Breaking Score

exam)




Required Textbooks
and Other Course
Materials:

Sl sl S =

Solar cells new approaches and reviews
Solar Fuels

Photoelectrochemical solar fuel production
Rechargeable batteries: History, progress, and
applications

COURSE-CONTENTS & SCHEDULE

Class No.

Contents

No. of Hours

Lect.

Pre.

Dis.

Ref./
Resources

Assignment

()

Chapter 1: Solar cells

- Thin films

Perovskite compounds
Inorganic-organic perovskite
Quantum dots

Bulk heterojunction

Chapter 2: Solar Fuels

- Solar Thermochemical and
Concentrated Solar Approaches

- Artificial Photosynthesis and
Solar Biofuel Production

- Photocatalytic CO; Reduction to

Fuels
- Solar-Driven Water Splitting

Chapter 3: Photoelectrochemical
solar fuel production

- Fundamentals
- Methods
- Materials and devices

Chapter 4: Rechargeable batteries

- Lithium -ion batteries

- Na and K-ion batteries

- Magnesium rechargeable
batteries

- Aqueous RBs

- Pb-acid, Ni-Cd and Ni-MH
batteries

- Zinc-ions RBs

- Metal-air batteries

Flexible RBs

Total

36
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CH6.012

NOVEL METHODS IN ORGANIC SYNTHESIS

1. Course name: Novel methods in Organic Synthesis

Course code: CH6.012

2. Credits points (ECTS): 03 .

3. Lecturer in charge: Dr. Nguyen Duc Anh / Dr. To Hai Tung

Teaching time
Location University of Science and Technology of Hanoi
Lecture 24 h
Practice 0h
Time Commitment
Discussion 12 h
Total 36 h
Prerequisites No
Recommended
background No
knowledge

Course description:

The course provides PhD students the novel methods and
techniques in organic and polymer chemistry including bond
formation, multicomponent reaction, catalysis in organic,
assisting techniques and controlled polymerization.

Objectives & Out-
come

After the course, the student is expected to:

- Understand novel methods and techniques in organic and
controlled polymer syntheses.

- Propose an appropriate synthesis route for organic
compounds.

Assessment/
Evaluation

Reports, Presentation and Writing examination

Breaking Score

Attendance: 10%; Presentation: 30%, Final exam: 60% (Writing
exam)

Required Textbooks
and Other Course
Materials:

1. Serie “Advances in Organic Synthesis”, Bentham Book
Publisher

2. Serie “Reversible Deactivation Radical Polymerization”,
Oxford University Press, 2019

COURSE CONTENTS & SCHEDULE
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Class No.

Contents

No. of Hours

Lect
Pre.
Dis

Ref./
Resources

Assignment

(s)

- Chapter 1: New approaches in bond
formation

+ C-H Activation/C-C Cross-Coupling
Reactions

+ C-H Activation/C-Heteroatom Cross-
Coupling Reactions

+ Other Transition-metal catalysts for
Cross-coupling reaction

- Chapter 2: Application of
Multicomponent reactions (MCRs)

+ Introduction to models of
Multicomponent reactions

+ Application of MCRs in organic
synthesis and relative fileds

Chapter 3: Organocatalysts in
Organic synthesis

+ Introduction and the development of
organocatalysts

+ Application of organocatalysts

+ Assymetrical organocatalysts

- Chapter 4: Modern techniques
assisting for Organic Synthesis

+ Alternative energy input:
mechanochemical, microwave and
ultrasound-assisted organic synthesis

+ Ionic liquids in organic synthesis

+ Computer-assisted in Organic
Synthesis

Chapter 5: Advances in
polymerization methods

+ Controlled polymerizations

+ Modern techniques for polymerization
systems

+ Post-polymerization processes




42

Class No.

No. of Hours
Ref./ Assignment

Resources (s)

Contents

Lect
Pre.
Dis

[
Y
ju—y
[3®]

Total
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CH6.013
ADVANCED NANOCHEMISTRY

1. Course name: Advanced nanochemistry
2. Course code: CH6.013
3. Credits points (ECTS): 3

4. Lecturer in charge : Dr. Nguyen Thi Quyen / Dr. Nguyen Van Quyen

Teaching time

August - October

Location

University of Science and Technology of Hanoi

Time Commitment

Lecture 0k
Exercise gk
Total 3 6 h

General chemistry, Inorganic Chemistry, Organic Chemistry,

I sites Electrochemistry

General knowledge of chemistry, inorganic chemistry, organic
Recommended chemistry and electrochemistry are required. Knowledge in
background chemical bonding, structure of molecules and condensed
knowledge

materials, principles of chemical reactions (thermodynamic and
kinetic aspects) are demanded.

Course description:

This course discusses on:

(i) Chemical and physical methods for preparation of
nanomaterials with desired structure and function.

(i1) Chemistry of materials at nanoscale.

The first part deals with different chemical approaches/ chemical
processes and physical approaches for preparing a functional
nanomaterial: e.g. via top-down or bottom up approaches.
Chemical strategies for post-functioning a nanomaterial in order
to achieve a desired structure and operation will be also discussed
in parallel with magical one-pot preparation. The second part
deals with the relationship of chemical properties of materials in
nanoscale and catalytic properties. A comparison in chemistry at
nanoscale to that achieved for a molecule or a bulk material in the
milimetric scale will be discussed.

Objectives & Out-
come

After this course, the students should be able to:

e Understand the reason behind a choice made in the
literature for preparing a nanostructured and functional
nanomaterial with a special application perspective.

® Be able to analyze the demand and propose an appropriate
chemical process/ strategy for designing and preparing a




44

function.

functional nanomaterial with desired structure and

* Understand the differences in chemical properties
(reactivity, catalytic activity, etc) of a material in nano size
in comparison with an equivalence in molecular or bulk
(milimetric) scale.

e Be able to propose a nanostructure to respond an
application perspective.

Assessment/
Evaluation

Thematic report and exam

Score breaking

50%

Exercises: 20%; Midterm Examination: 30%; written final exam:

Required Textbooks [1] NanoChemistry : A chemical approach to nanomaterials by
and Other Counise Geoffrey A. Ozin and Andre C. Arsenault, RSC Publishing 2005
Materials: Note: A hard copy of this text book is available at USTH Library.
COURSE CONTENTS & SCHEDULE
Hours
% Contents Ref./ Remarks
= " .| | Resources
@) 2 i =
| R
Class 1: Introduction
Lecture
1 Nanochemistry basics , el
(Why nano, general concepts of will be
nanomaterials, nanostructure, nanophysics provided

and nanochemistry)

Part I: Chemical and physical methods for preparation of nanomaterials with desired
structure and function

Class 2: General concepts Lectuvs
o) e Acid-base reaction 1 mflterials
e redox reaction, will f.)e
e bottom up and top down process to provided
achieve nanosized materials
Class 3: Principles of nanomaterials
growing in solution Laptiare
3 e Nucleation and growth process 5 mgter ials
(Surface tension, size dependences, elemental will l.)e
steps,  stabilization of nanomaterials, provided

thermodynamic versus kinetics, some detailed
examples, effect of temperature, surfactant,




45

Hours
% Contents Rel:/ Remarks
= & .| .:| Resources
& 2 = 2
g | & A
introducing of surface charges, effect of
solvents eic)
Class 4: Synthesis of nanoparticles in
homogeneous solution Leitur- el
materials
* e From metal salts as precursors > will be
(Turkevic, Brust method for Au NPs) provided
e [rom Organometallic/complexes
precursors
Class 5: Preparation of nanostructured
materials and its properties
Nanostructures: nanosphere, nanorods,
nanowires, nanopillars, nanotubes, hollow o
ecture
structure
5 6 materials
e Physical approaches (ALD, CVD, will be
PVD, electrospinning...) provided
e Chemical approaches (Metal assisted
chemical etching, exfoliation,
synthesis with soft and hard
templates, SAMS, LBL...)
Class 6: Characterization of
nanostructured materials
N Lecture
Some selected nanostructured materials winieril
6 | example are discussed on the use of SEM, 4 will be
TEM., AFM, XRD, XPS, EXAFS, XANES, e
Mossbauer, BET, TGA, ICP-MS.....to i
characterized nanomaterials
Class 7: Presentation on selected research 3
topics
Part II: Chemistry of materials at nanoscale
Class 8: Chemical reactivity in —
dependence of size, morphology, structure R
7 | and chemical composition of 3 will be
nanomaterials provided
Some selected examples are discussed
8 ) Lecture
Class 9: Catalytic performance in Rl
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Hours
o Contents Mekd Remarks
S o .| | Resources
] i =
| A
dependence of size, morphology, structure will be
and chemical composition of provided
nanomaterials (Continued)
Some selected examples are discussed (e.g.
nanocatalysts for the hydrogen evolution
reaction, water oxidation reaction, oxygen
reduction reaction)
Class 10: Nanomaterial for Progammable
Catalysis Lecture
9 | Chemical device used in catalysis will be 4 aeater ials
discussed and a principal to modulate the will I?e
catalytic reaction. provided
10 | Class 11: Presentation on selected research 3
topics
Total 30 6
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CH6.014

SURFACE INTERACTION AND TRANSPORTATION

Sl

Course name: Surface interaction and transportation
Course code: CH6.014
Credits points (ECTS): 2

4. Lecturer in charge: Dr. Vii CAm Ti / Dr. Nguyén Vin Quyén

Teaching time

Location University of Science and Technology of Hanoi
Lecture 24 h
Practice 0Oh
Time Commitment
Tutorial 12.h
Total 36 h
- General Chemistry, Physical chemistry, basic solid-state
Prerequisites < :
chemistry, and surface science.
Chemical science and engineering
Recommended Material engineering
background
knowledge Environmental engineering

Nano science and technology

| Course description:

This course is designed to provide physio-chemical concepts
dealing with the ficld-scale transport. The first part will deal with
the transport in the environment by interaction with surface and
pore-scale forces such as fluid drag, diffusion, and gravity. The
second part will deal with the ionic transport in solid material and
soft material with some examples. The course will provide basic
and advance information about these interactions and forces and
how they can be addressed and simulated at nano to field scales.

This course aims to guide the students to explore not only the

Objectives & Out- genuinely fascinating and complex subject of material transport
come in water environment (surface water, groundwater, etc), but also
in energy storage devices.
Assessment/ "
55¢ ) Thematic report and exam
Evaluation

Score breaking

Assignment report: 30%; presentation and discussion: 20%:
written final exam: 50%
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Required Textbooks
and Other Course

1. Colloid (Nano- and Micro-Particle) Transport and
Surface Interaction in Groundwater / William P. Johnson"
and Eddy F. Pazmifio - Guelph, Ontario, Canada, 2023.
161 pages, ISBN: 978-1-77470-070-9 DOI:
doi.org/10.21083/978-1-77470-070-9

Materials: 2. Transport and Surface Phenomena/ Kamil Wichterle &

Marek vecer. 2020 Elsevier, ISBN: 978-0-12-818994-8
3. Porous media transport phenomena. Civan, F., 2011.
Wiley, New York.

COURSE CONTENTS & SCHEDULE

Class No.

Contents

No. of Hours

Lect.

[
A

Dis.

Ref./
Resources

Assignment

(5)

- Main content 1: Introduction to
sizes, scales, forces, and energies of
materials

+ Content 1.1. Size and scales

+ Content 1.2. Forces and Energies

L)

Chapter 1

- Main content 2: Nanoscale
interaction

+ Content 2.1. Solute interaction with
nanoscale solid materials

+ Content 2.2. Nanoscale materials
Interaction with surfaces

Chapter 2

- Main content 3: Pore and field scale
transport processes

+ Content 3.1. Pore-scale transport
process

+ Content 3.2. Simulating pore-scale
material transport

+ Content 3.3. From pore to field scale
transport of solid materials

Chapter 3

- Main content 4: Network of solid
material transport on a continuum
scale

+ Content 4.1. Experimentally observed
continuum scale material transport

+ Content 4.2. Simulating continuum

|8}

Chapter 4
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. No. of Hours
=]
7z Ref./ Assignment
” Contents i
3 § e | 4 Resources (s)
@ s T =
scale material transport
- Main content 5: Tons transport in
solid material
+ Content 5.1. General features of ion
transport. Leatyre
] 12 6 material
5 | + Content 5.2. Tonic transport in ionic will be
conductor. provided.
+ Content 5.3. Ionic transport in mixed
ionic conductor.
+ Content 5.4. Examples
Total 24 12
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CH6.015
BIOSENSORS AND BIOCHIPS

. Course name: Biosensors and biochips
. Course code: CH6.015

Credits points (ECTS): 03

. Lecturer in charge: Dr. Vu Thi T‘hll

Teaching time

Location University of Science and Technology of Hanoi

Lecture 20h

Practice ok
Time Commitment

Tutorial 15k

Total 36 h

Prerequisites None
Recommended Analytical chemistry, Electronics, Immunology, Molecular
background biology, Biochemistry
knowledge

Course description:

There are 6 chapters on this course: (1) Introduction (General
introduction on biosensors and biochips); (2) Bio-recognition
(related recognition mechanism often employed in biosensing
platforms); (3) Transducers (the most often used transducing
elements to convert specific bio-recognition into measurable
signals); (4) Miniturization — Microsytems (technologies for
microfabrication and integration); (5) Examples on biosensors; (6)
Point-of-care devices (sensing devices for personalized

medicine).
Objectives & Out-
comes
Assessment/
Evaluation - Report

Score breaking

- Assignment report: 100%

Required Textbooks
and Other Course
Materials:

Handbook of Biosensors and Biochips — Robert S. Marks
Christopher R.Lowe, David C, Wiley.

2

COURSE CONTENTS & SCHEDULE
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Class No.

Contents

No. of Hours

Lect.

Prec.

Dis.

Ref./
Resources

Assignment

(s)

fum—y

1. Introduction
1.1. Fundamentals on biosensors
1.2. Applications of biosensors

(R]

2. Bio-recognition

2.1. Enzymatic reactions

2.2, Immuno assays

2.3. Molecular assays

2.4. Molecular imprinted polymer (MIP)
2.5. Aptamers

3. Transducers

3.1. Electrochemical transducer
3.2. FET transducer

3.3. SERS transducer

3.4. Other transducers

4. Miniturization — Microsystems
4.1. Silicon based technologies

4.2. Polymer based technologies
4.3. Paper based technologies

4.4, Integration

Examples on biosensors
o Glucometer
o Pregnancy test

o HIV tests

o HBYV test
Covid tests

Point-of-care devices

Practical (Nano and Bio Lab):

Acetylcholinesterase based
electrochemical sensors for pesticide
detection

16

Total

20

16
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CH6.016

BIOINSPIRATION AND BIOMIMICRY IN CHEMISTRY

& e

Course name: Bioinspiration and Biomimicry in Chemistry
Course code: CH6.016
Credits points (ECTS): 03

4. Lecturer in charge: Assoc. Prof. Tran Dinh Phong

Teaching time

Location University of Science and Technology of Hanoi
Lecture 27h
Practice 0h
Time Commitment
Tutorial 9h
Total 36 h
I ic Chemistry, Physi ist hemist
Bsriduisitos norganic C emistry, Physical Chemistry, and Chemistry of
Nanomaterials
Recommended
background Bioinorganic chemistry
knowledge

Course description:

This course discusses how chemists could learn from natural
systems to design chemical objects (ranging from molecules to
nanomaterials) for targeted applications. To this end, case studies
will be presented and discussed. For each case, the structure and
function of natural system will be first described following by
how chemists could inspire from these features to design their
desired objects. Representative chemical objects which have
already been designed and synthesized will then be presented.
Comparison between synthetic objects and natural systems will be
emphasized in order to draw out the challenges that still remained.
Case studies will be selected to discuss a large scope of
application ranging from catalysis, energy conversion & storage,
healthcare to environment analysis & treatment.

Objectives & Out-
come

Objectives:

- Describe natural systems as a source of inspiration for
chemists aiming to innovate the chemical sciences;

- Get students familiar with concepts of bioinspiration and
biomimicry as well as few successful examples when
chemists inspire the natural systems to design their desired
objects

- Train students the ability to analyze the structure and
operation of natural systems, draw out the key features and
propose the inspiration.
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Outcomes:

- Students are familiar with key concepts of bioinspiration
& biomimicry; able to describe few representative
examples of bioinspired molecules, bioinspired
nanomaterials;

- Students are able to analyze and compare different
bioinspired, biomimetic systems: versus the natural
systems and versus other bioinspired, biomimetic systems;

- Students are able to point out challenges remained in the
bioinspired, biomimetic systems of their interests (e.g.
close to their PhD study topics).

- Students are able to propose design(s) of desired objects,
which are relevant to their PhD study topics, via
bioinspiration, biomimetic approach.

t ; ; ;
Assessm_en 4 Written exam, Assignment report and presentation
Evaluation

’ Assignment report: 30%; presentation and discussion: 20%;
Ll written final exam: 50%
et uthosks Bioinspiration and biomimicry in chemistry, Edited by Gerhard
and Other Course : : g
- E. Swiegers, Wiley Publication, 2012
Materials:
COURSE CONTENTS & SCHEDULE
] No. of Hours

=
E Contents ! e Assignments
& 8| g |3 Resources
o - =

The concepts of biomimicry and

bioinspiration in chemistry

+ Definitions

+ Seek inspiration or bioinspiration?

+ Biomimicry and sustainability
1 | T Biomimicry and nanostructure 3 Chapter 1

+ Bioinspiration and function

Assignments will be given to each PhD

student in function of his/ her interests

and his/her PhD study topics (e.g.

catalysis, energy conversion & storage,

environment, chemistry of functional

nanomaterials, etc)
5 Bioinspired self-assembly 6 Chapters 2, 1

+ Concepts of self-assemblage, 3
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Class No.

Contents

No. of Hours

Lect.

Pre.

Dis.

Ret./
Resources

Assignments

thermodynamic and kinetic features
+ Molecular clefts, capsules and cages

+ Enzyme mimics and models: the case
of hydrogenase

+ lon channel mimics

+ Bioinspired frameworks

Bioinspired materials chemistry

+ Silicate based bionanocomposites as
bioinspired systems

+ Biomimetic strategies for silica-based
materials

+ Biomimetic membranes
+ Biomimetic bone materials

+ Bioinspiration for preparation of
semiconductors, nanoparticles and
nanowires

Chapters
5,6

Bioinspired catalysis

+ Brief history of our understanding of
the Enzymes structure and catalysis
operation

+ Relationship between enzymatic
catalysis and nonbiological
homogeneous and heterogeneous
catalysis

+ Selected enzymes relevant to energy
conversion: PSIIL, hydrogenases, CO-
deshydrogenases, Nitrogenases;
enzymes relevant to environmental
issues: nitrate reductases.

+ Biomimetic and bioinspired catalysts
for Hz evolution, CO; reduction, N3
fixation, water oxidation, etc.

Chapter 7-
and
additional
reviews

Bioinspired dendritic light-harvesting
systems

+ Dendrimer architectures (dendrimer as
a chromophore, dendrimer as a
Scaffold);

+ Electronic processes in light

Chapter 13
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Class No.

Contents

No. of Hours

Lect.

Pre.

Dis.

Ref./
Resources

Assignments

harvesting dendrimers.

+ Light harvesting dendrimers in clean
energy technologies

Biomimicry in organic synthesis

+ Biomimetic synthesis of natural
products

+ Biomimetic reactions in organic
synthesis

+ Biomimetic considerations as an aid in
structural assignment

Chapter 14
and
additional
reviews

Biomimetic principles in
macromolecular science

+ Polymer synthesis versus biopolymer
synthesis

+ Biomimetic structural features in
synthetic polymers

+ Movement in polymers

+ Antibody-like binding and enzyme-
like catalysis in polymeric networks

+ Self-healing polymers

Chapter 11

Presentation of assignment 1 &
discussion

Presentation of assignment 2 &
discussion

10

Presentation of assignment 3 &
discussion

Total

27
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