Phin 2. YEU CAU VE KY THUAT
Chwong V. YEU CAU VE KY THUAT

1. Yéu cau ky thudt
1. Gidi thiéu chung vé dw dn, géi thiu

- Chui dau tu: Truong THPT chuyén Ha Long

- Tén goi thau: Mua sim thiét bi day hoc ti thiéu nim 2025.

- Dy toan: Mua sdm thiét bi day hoc ti thiéu nim 2025.

- Phuong thirc lya chon nha thau: Mot giai doan, mot tai hd so.
- Hinh thire lya chon nha thau: Chao hang canh tranh qua mang.
- Thoi gian thuc hién hop dong: 7 ngay.

- Ngudn vén: Ngan sach nha nude 2025.

- Loai hop dong: Tron goi.

- Pia diém thyc hién: Truong THPT chuyén Ha Long

2. Yéu ciu vé ky thudt
2.1) Yéu cau vé kj thudt chung:

Hang hoa 1a thiét bi méi 100%. Hang hoa phai nguyén dai, nguyén kién,
dong goi va nhin méc theo tiéu chuin ctia nha san xuat.

Hang hoa san xuét tai chinh hing, thong sb k¥ thuat day du.

Céc thiét bi chao thau can kém theo catalogue/ban vé& bang tiéng Viét, néu 1a
tiéng nudc ngoai can dugc dich ra tiéng Viét.

Hang hoa dam bao tinh dong bo, chat luong, mau ma... dugc lam bang cac
chat liéu dam bao ti€u chuan Viét Nam va Quoc t€.

2.2) Yéu cau vé ky thudt cu thé:

- Yéu cau nha thau tém tit thong s6 k¥ thuat ctia hang hoa va cac dich vu
lién quan chimg minh hang hoa do nha thau chao dap tng cac ndi dung yéu cu
k¥ thuat dudi day hodc dap tng tot hon. Bat ky thuong hiéu, nhin hiéu nao néu
c6 trong bang yéu cau ky thuat déu mang tinh chat minh hoa cac tiéu chuan chét
1u’0’ng, tinh nang k¥ thuat yéu cau. Nha thau c6 thé lua chon dy thau hang hoa co
ngudn gdc, xuat xu, nha san Xuat, thuong hiéu phu hop véi diéu kién cung cap
nhung phai dam bao yéu cau cé thong so ky thuat, tinh nang sir dung, tiéu chuan
“twong dwong” hodc tot hon so véi cac yéu cau cu thé & dudi va cung cap tai lidu
chtng minh su dap ung t6t hon cta hang héa chao thau so véi yéu cau ciia ban
HSMT. Nha thau phai cung cap kém theo E-HSDT céc tai liéu, hd so k¥ thuat ciia
tat ca cac san pham hang hoa dy thau do nha thau dé xuit va c6 bang so sanh thong



s6 k¥ thuat ctia hang hod do nha thau chao véi thong sé k¥ thuat yéu cau tai Chuong
V. E-HSMT.

TT Danh muc thiét bi Thong s6 k¥ thuit Pon vi |S6 lwong

THIET BI DAY HQC TOI THIEU CAP TRUNG HQC PHO
THONG - MON TOAN

THIET BI THEO
CAC CHU PE

MO HINH

HINH HQC VA PO
LUONG

MO hinh ba duong conic:
- Khéi hinh nén day c6 duong kinh
200mm, cao 350mm bang nhya trong
sudt; truc giita bang thép son mau trang;
cac mat cat hinh tron, elip cd dinh; mat
cit hypecbol, parabol bang nhua cling
vGi mau sic phan biét gilta cac mat cit, Bo 3
c6 thé thao lip ¢ day hinh non; Gia do
hop 1ap phuong canh 100mm nhya PS
hodc trong duong) trong c6 16 voi
duong kinh 5 8mm.
- Tat ca dugc lam béng vat li€u an toan
trong qua trinh su dung.
Bo thiét bi day hoc vé hinh chop, hinh
chop cut, hinh ling try gom:
- 01 tir dién 4 mit 1a tam giac déu, do dai
canh 160mm;
- 01 khdi lang try hinh chir nhat c6 day,
nap bang nhua, day hinh vudng canh
120mm, cao 210mm, c6 khoét 1 khdi
ling tru tam giac bang 1a lang try vudng
c6 canh day 120mm, 2 canh con lai c6
kich thudc bang nhau va bang 1/2 dudng
chéo day);
- 01 khéi lang try tam giac gdm 3 tir dién
bang nhya ABS (hoic twong dwong)
ghép lai: 2 tr di¢n cao 210mm, mdt canh
day 120mm, 2 canh con lai bﬁng 1/2
duong chéo day lang tru hinh chir nhat;
1 t&r dién dugc ghép boi 4 tam giac
vuong bang nhau (mot canh goc vudng
dai 210mm, canh géc vudng con lai dai
bang 1/2 duong chéo lang try hinh chit
nhat). Cac mat thiét dién tiép xuc nhau
phai cing mau va c6 dinh vi: Mat tiép
xuc voi lang tru hinh chit nhat bang
nhwa PSHI mau tring duc (hoic tuong

Bo thiét day hoc vé cac
duong conic.

Bo thiét day hoc vé hinh
2 [chop, hinh chép cut,
hinh lang tru.
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duong).
Tat ca dugc lam bang vat liéu an toan
trong qua trinh st dung

DUNG CU

THONG KE VA XAC
SUAT

B thiét bi day hoc vé
Thong ké va Xéc suat

B thiét bi day hoc vé théng ké va xac
suat gom:

- 01 quan xuc xic ¢6 do dai canh 1a
P0mm, c6 6 mit, s6 chAm xuat hién &
mdi mat 1a mot trong céc s61;2;3:4:5:;
6 (mat 1 chdm; mat 2 chdm; ..., mat 6
cham);

- 01 hop nhwa dé tung quan xuc xac
kich thudc phu hop véi quan xtc xic);
- 02 dong xu gom mot dong xu to cd
duong kinh 25mm va mot déng xu nho
c6 duong kinh 20mm; day 1mm; lam
bang hop kim (nhom, dong). Trén mdi
déng xu, mot mit khéc ndi chit N, mit
kia khic ndi chit S;

- 01 hop bong co6 3 qua, trong do co 1
qua bong xanh, 1 qua bong do va mot
qua bong vang, cac qua bong cé kich
thudc va trong lugng nhu nhau véi
duong kinh 35mm (gidng qua bong ban).

Dai dia CD

DAI DIA

Bio hanh theo tiéu chuan hing san xuét
12 thang.

Thong s6 k¥ thuat chi tiét:

Tich hop Ang-ten ting cuong séng 01.

Quai xach tién loi

Tich hop dau dia (Ctra) CD: 01. C6 thé

chay: CD, file dinh dang pho thong
MP3, WMA, MPEG-1 audio Player 3...

Bang Cassette.

Tich hop nit bim, chic nang: Tam dimg

bang, ding bing/M& cira bang, chuyén

tiép bang nhanh, tua nhanh bang, Phat

lai bang, ghi bang, chuyén dén bai hat
nhac, héi thoai...) truéc d6/Tua lai

nhanh, chuyén dén bai hat (nhac, hoi

thoai...) tiép theo/Tua di nhanh.

Ché d6 hoat dong: nhé (Chuong trinh /

Chiéc

10
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lap lai) chon chirc nang/-10, Dung/+10,
Play (Chay)/Pause (Tam dung).

Tich hop man hinh LCD k¥ thuat sb.
Chay song: AM / FM:

Tan s& AM: 520-1720KHz

Téan s6 FM: 87.5-108MHZ

Dén hién thi séng: Co

C6 kha nang két ndi Bluetooth 5.1. Cho
khoang cach lién két 1én dén 20m va
giam do tré 4m thanh t6i da.

Loa tich hop: Tich hop 2 loa, Cong suét:
10W+10W

NUm chinh kénh: 01 nim

Nut chuyén ddi chtc ning va tat mo: 01
nat

N1t ting gidm am luong: 02 nit (Vol-,
Vol+)

Nut next bai tiép theo: 01 nut

INut tua lai bai: 01 nat

Nut tam dirg/Chay tiép: 01 nit

Nt stop: 01 nut

Cong tin hiéu Vao/Ra:

Cong cim tin hiéu AUX vao 3,5mm: 01
Cong

Giac cam tai nghe 3,5mm: 01

Cong USB: 01. Phat nhac (hoi thoai...)
qua cong USB

Ché 6 am thanh EQ phat:

5 ché do phat nhac: FLAT — CLA —
ROC - POP — JAZ ( Flat — Classical —
Rock — Pop — Jazz)

Nguon dién:

Ngén chtra pin: 01

Nguon dién chay: AC 110-220V/50 Hz,
hodc st dung dugc pin DC 9V(1.5V x
6°C”)

Tiéu thy dién nang t6i da: 15W

Kich thudc don vi: 233 * 210 * 115mm
Trong luong: 1,42kg (Khong bao gdbm
pin)

Phu kién di kém: Diéu khién tir xa 01,
sach huéng dan sir dung 01. Day ngudn
AC 01. Pin x 01 doi.

1/100 gidy. Thoi gian bam gid 1én dén

10 gio. Co day deo di kéem. Xem lai

MON THE DUC
THIET BI DUNG
CHUNG
Loai dién tir. BO nhé: 10 LAP. Man hinh
hién thi 2 hang. Hang s 16n & dudi co
Pdng ho bam gidy chiéu cao 12 mm. Pon vi do nho nhét: Chiéc
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duoc thoi gian LAP/SPLIT da ghi. Gom
4 ché do: hién thi ngay gid, bao thirc /
xem nhiét do, bAm gio va hen gio dém
nguoc. Kich thudce (Dai x Rong x Cao):
82.8 X 62.6 X 23.5 mm. Trong luong: 65
g+54g.

Coi

Coi Fox 40

— Coi théi to, danh chét luong cyc tot
— C6 nhiéu mau sic dé lya chon nhu:
D3, xam, xanh bich

Chiéc

18

Thudc day

Thudc day cudn loai thong dung c6 do

dai tbi thiéu 10,000 mm, rong 11.25 mm.

Chiéc

Co 1énh thé thao

Chat liéu 14 c& bang vai, kich thudc
350x410) mm. Cén dai 480 mm, duong
kinh 20 mm. Tay cam bang mat cao su
dai 116 mm va cé duong kinh 27 mm.

Chiéc

24

Bién lat so

Chat liéu b?mg nhya, c6 chan ding Hai
mit c6 bang s6 hai bén, c6 thé 1at bang
s6 tir sau ra trudc va nguoc lai. Kich
thudc bang (424 x 240 x 40) mm. Bia s6
lam bang nhya day 0.23 - 0.24 mm. Bia
s6 16m c6 chit s6 mau do cao 115 mm, sb
dém tr 0 dén 31. Bia s6 nho co chit s6
mau den cao 64 mm, sb dém tir 0 dén 7.
Kich thudc bia s6 1on: 167 x 124 mm.
Kich thuéc bia s6 nho: 100 x 58 mm.

NAm thé thao

Hiqh nén, chat lidu béng nhua PYC;
chiéu cao 80 mm, duong kinh dé 200
mm.

Chiéc

80

Day nhay ca nhan

Dang so1, chat liéu bang soi tong hop,
dai i thiéu 2500mm, c6 16 xo chéng
mai mon, c¢6 can cim bang go

Chiéc

120

Day nhay tap thé

Dang soi, chat liéu bang soi tong hop,
dai toi thiéu 5000mm, c6 16 xo chéng
mai mon, ¢ cdn cim bang gd.

Chiéc

Qua bong 16

Chat liéu bang cao su, co chia cac rinh
tao ma sat.

Size s6 7 danh cho HS Nam (chu vi 750
- 780 mm; trong lugng: 600 - 650 g).
Size s6 6 danh cho HS Nit (chu vi 720 -
740 mm; trong luong: 500 - 540 ).

Qua

120

10

Qua cau da

Chat liéu canh bang 16ng ga mau tring.
Chat liéu dé bang cao su, duong kinh 33
- 34 mm. Vong dé bang nhya. Chiéu cao
132 - 140 mm.

Qua

50

11

Cot, ludi

- Cot: Chat lidu bang thép 6 ong, dugc son
tinh dién. Ong trén mau trang phi 34,
6ng dudi mau xanh dwong phi 42. Chiéu
cao t6i da 1a 1700 mm. Tich hop banh
xe, chdt khoa, tay quay cang ludi. D6i
trong c6 hinh hdp chir nhat, nang 30 kg.

M5bi cot gom 1 ddi trong.
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L Luéi: Chat liéu bang soi vai du hodc
twong duong. Kich thudc (7100x750)
mm, vién lugi rong 20 mm, kich thuédce
mat ludi 20-23 mm.

12 Qua cau long

Hinh nén ngugc. Chat liéu tan cau bang
long vii. Puong kinh d€ cau 26 - 27 mm,
trong lugng 4.74 - 5.5 g.

Qua

50

VIIL THIET BI DAY HQC TOI THIEU CAP TRUNG HQC PHO

THONG - MON VAT LY

THIET BI DUNG CHUNG

1 Bién 4p ngudn

Dién ap vao 220V- 50Hz.

Dién ap ra:

- Dién ap xoay chiéu (5A): (3,6,9, 12,
15, 24) V.

- Dién 4p mot chiéu (3A): diéu chinh tur
0 dén29 V.

Co déng ho chi thi dién ap ra; co mach
dong ngit va bao vé qua dong, dam bao
an toan vé do cach dién va do bén dién
trong qua su dung.

- Vo hop kim loai son tinh dién, lién két
cac mat bang khung nhya dé dé dang
thao lép. Trén mat hdp dugc in céc chi
dan co ban.

- Hién thi LED 0.56in, toc d¢ hién thi
200ms.

- Chan dé bang cao su.

- Kich thudc: 120x180x145mm

- Can nang: >2.9kg

Hang héa duoc san xuét theo tiéu chuan:
ISO 9001:2015; 1SO 14001:2015 va ISO
45001: 2018.

Cai

2 B6 thu nhén sd liéu

Thong s6 k¥ thuat:

- Man hinh kich thuéc: 10.1 inch, HD
[PS, phan giai 1280 x 800 Pixels anti-
blue

- Heé diéu hanh Android 14 tré 1én.

- Loai man hinh cam tmg: Pa diém

- RAM: 4GB

- BO nh¢ trong: 128GB, ¢6 thé mé rong
bang thé SD

- Str dung bd vi xtr 1y: T606 Octa-core
P2XA75@1.6GHz + 6xA55@1.6GHz

- Co cac cong két ndi: SD, USB type C,
PHONE 3.5

- HO tro két ndi GPS

- C6 két ni Wifi va Bluetooth
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- Tich hgp cam bién: Khoang cach, Hall,

gia téc,

- St dung pin sac 5000mAh, Lithium

Phan mém thu thap va phan tich dir liéu
dinh kém tai liéu chung minh chuc

ning phan mém)

- Ty dong nhan cam bién

- Hién thi s6 liéu duéi dang s6 va dd thi.

- C6 chtrc nang tuy chinh d dam nhat

cua do thi.

- Cho phép nguoi dung, chay, dung, doc

phan tich, xir Iy d6 thi theo cac diém toa

d9, thu phong, kéo tha duong, doan trén

bicu do

- Phan mém c6 chirc ning ty chuan hoa

d6 thi AUTOCORRECT bang céc thuat

toan toi uu.

- Cho phép hién thi sé liéu tho

- Thoi gian hién thi 1a thoi gian thyc
REAL TIME.

- C6 chitc ZOOM IN/OUT d6 thi, va

chirc ning PICK DATA dé lay s6 li¢u

ting vi tri trén dd

thi.

- Chire ning xuat dir liéu sang dang:

excel, CSV.

- C6 chtrc nang LINEAR FIT va hién thi

phuong trinh cta db thi

- Phan mém c6 chirc ning chia s hinh

anh trang thai cua thi nghiém.

- Cho phép truy cap tir xa két qua thi

nghiém thong qua IP.

- Luu trang thai thi nghiém.

- Cai dat thoi gian thuc nghiém, phﬁn

mém tu dong dimg sau thoi gian cai dat.

- C6 chirc nang Fit tuyén tinh, fit binh

phuong, fit nghich dao, fit binh phuong

nghich déo, fit Cos, fit Sin, fit e va fit

logarit. Cé chirc nang tim diém t6i da,

toi thiéu va trung binh

- C6 cho nhap cong thire theo ¥ nguoi

lam thi nghiém.

- Cho phép lua chon hién thi trén cac

truc toa do.

- Ngon ngir: Tiéng Viét va Tiéng Anh

Dong ho do dién da
nang

Hién thi dén 4 chit s. Gi6i han do:

- Dong dién mot chiéu: 10 A, cac thang

do pA, mA, va A;

- Dong dién xoay chiéu: 10A, cac thang

do pA, mA, va A;

- Pién ap mot chiéu: 600V, cac thang do

mV vaVv

Cai




L Dién 4p xoay chiéu: 600V, cac thang
domVvaV

Lo xo

C6 d6 cing khoang (3-4)N/m, duong
kinh 16mm, dai 80mm, hai dau c6 uon
maoc

Cai

Cam bién 4m thanh

Cam bién 4m thanh c6 tan s6 hoat dong

20 ~ 20000 Hz:

+ Tin hiéu 4m thanh dugc hién thi duéi

dang d6 thi.

+ Chip MAX9814, Low THD: 0.04%
typ) Nhidu dau 30nV

+ C6 thé két ndi voi bo thu nhan sé lieu,

dién thoai va may tinh bang

Phan mém thu thap va phan tich dir ligu:

- Ty dong nhan cam bién

- Hién thi s6 liéu duéi dang s6 va db thi.

- C6 chtrc nang tuy chinh d§ ddm nhat

cua do thi.

- Cho phép ngudi dung, chay, dung, doc

phan tich, xtr 1y d6 thi theo cac diém toa

dog, thu phong, kéo tha duong, doan trén

biéu do

- Phan mém c6 chirc nang ty chuan héa

d6 thi AUTOCORRECT bing céc thuat

toan toi wu.

- Cho phép hién thi s6 liéu tho

- Thoi gian hién thi 14 thoi gian thuc
REAL TIME.

- C6 chirc ZOOM IN/OUT d6 thi, va

chirc ning PICK DATA dé 1y sé liéu

tirng vi tri trén d thi.

- Chire ning xuat dir liéu sang dang:

excel, CSV.

- C6 chtrc nang LINEAR FIT va hién thi

phuong trinh cta db thi

- Phan mém c6 chirc nang chia s& hinh

anh trang thai cua thi nghiém.

- Cho phép truy cap tir xa két qua thi

nghiém thong qua IP.

- Luu trang thai thi nghiém.

- Cai dat thoi gian thuc nghiém, phan

mém tu dong dung sau thoi gian cai dat.

- Ngon ngii: Tiéng Viét va Tiéng Anh

Hang héa duoc san xuat theo tiéu chuan:
ISO 9001:2015; 1SO 14001:2015 va ISO

45001: 2018.

Cai

Loa

Loa mini:

Hop nhua

Cong suat 3W

Kich thudc: 106x66x50mm

Cai




Cam bién dong dién

Thang do + 2 A.

D0 phan giai: = 1 mA.

Dién &p str dung: 3.0 ~4.2 VDC

Dong dién str dung: ~90mA.

Pin lithium 3.7V 900 mAh

Cong USB type C cap nhat firmware.
Giao tiép USB to COM, niit nhén, hién
thi LCD OLED 128*64 pixel

Chip xur ly: Wifi BLE SoC ESP32 ESP-
WROOM-32

Bo nhé: FLASH: 4MB

Bluetooth: Bluetooth v4.2 BR/EDR and
BLE specification

Két ndi v6i bo thu nhan s lidu, dién
thoai di dong, may tinh bang thong qua
phan mém

Phan mém thu thap va phan tich dir lidu:
- Ty dong nhan cam bién

- Hién thi s6 liéu duéi dang s6 va db thi.
- C6 chtrc nang tuy chinh d§ ddm nhat
cua do thi.

- Cho phép ngudi dung, chay, dung, doc
phan tich, xtr 1y d6 thi theo cac diém toa
dog, thu phong, kéo tha duong, doan trén
biéu do

- Phan mém c6 chirc nang ty chuin hoa
d6 thi AUTOCORRECT bing céc thuat
toan toi wru.

- Cho phép hién thi s6 liéu tho

- Thoi gian hién thi 14 thoi gian thuc
REAL TIME.

- C6 chitc ZOOM IN/OUT d6 thi, va
chirc ning PICK DATA dé 1y sé liéu
tirng vi tri trén d thi.

- Chire ning xuat dir liéu sang dang:
excel, CSV.

- C6 chtrc nang LINEAR FIT va hién thi
phuong trinh cta db thi

- Phan mém c6 chirc nang chia s& hinh
anh trang thai cua thi nghiém.

- Cho phép truy cap tir xa két qua thi
nghiém thdng qua IP.

- Luu trang thai thi nghiém.

- Cai dat thoi gian thuc nghiém, phan
mém tu dong dung sau thoi gian cai dat.
- Ngon ngir: Tleng Viét va Tleng Anh

- C6 mi quét dé tai phan mém

Cai




Cam bién dién thé

Thang do: Tdi thiéu = 12 V.

Do phan giai: = 0,01 V.

Dién &p str dung: 3.0 ~4.2 VDC

Dong dién str dung: ~90mA.

Pin lithium 3.7V 900 mAh

Cong USB type C cap nhat firmware.
Giao tiép USB to COM, nit nhan,hién
thi LCD OLED 128*64 pixel

Chip xur ly: Wifi BLE SoC ESP32 ESP-
WROOM-32

Bo nhé: FLASH: 4MB

Bluetooth: Bluetooth v4.2 BR/EDR and
BLE specification

Két ndi v6i bo thu nhan s lidu, dién
thoai di dong, may tinh bang thong qua
phan mém

Phan mém thu thap va phan tich dir lidu:
- Ty dong nhan cam bién

- Hién thi s6 liéu duéi dang s6 va db thi.
- CO churc nang tuy chinh do dam nhat
cua do thi.

- Cho phép ngudi dung, chay, dung, doc
phan tich, xtr 1y d6 thi theo cac diém toa
dog, thu phong, kéo tha duong, doan trén
biéu do

- Phan mém c6 chirc nang ty chuin hoa
d6 thi AUTOCORRECT bing céc thuat
toan toi wru.

- Cho phép hién thi s6 liéu tho

- Thoi gian hién thi 14 thoi gian thuc
REAL TIME.

- C6 chirc ZOOM IN/OUT d6 thi, va
chirc ning PICK DATA dé 1y sé liéu
tung vi tri trén dd thi.

- Chire ning xuat dir liéu sang dang:
excel, CSV.

- C6 chtrc nang LINEAR FIT va hién thi
phuong trinh cta db thi

- Phan mém c6 chirc nang chia s& hinh
anh trang thai cua thi nghiém.

- Cho phép truy cap tir xa két qua thi
nghiém thong qua IP.

- Luu trang thai thi nghiém.

- Cai dat thoi gian thuc nghiém, phan
mém tu dong dung sau thoi gian cai dat.
- Ngon ngir: Tleng Viét va Tleng Anh

- Co ma quét dé tai phan mém

Cai

DUNG CU

Dong hoc
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Thiét bi do van téc va
gia toc cua vat roi tu do
(khéng TBDC)

Bo thiét bj gom:
- Gia d& bang nhom thing dung, dai
1000 mm, c¢6 day doi Hodac nivo, dugc
gin trén dé ba chan co vit diéu chinh
thing bang, phia trén c6 nam cham dién
dé gitr vat roi,

Pong ho do thoi gian hién sb:
- Giai thoi gian do: tir 0 - 9999s, thang
do ty dong chuyén tir ms sang s va
ngugc lai, DCNN 0,0001s
- C6 5 kiéu hoat dong thay doi bang nut
nhin dién tir: A, B, A+B (chirc ning 1),
A-B, B-A (Chirc ning 2), NAM CHAM
DIEN - A - B (Chirc nang 3), T (Chirc
ning 4), DEM (Chirc ning 5).
- C6 chirc nang hién thi lai tit ca cac két
qua do.
- C6 3 6 cam 5 chan hodc (audio) cho
cong quang A, B va NAM CHAM
DIEN.
- Man hinh hién thj 16n: 0,8inch
- Hop cong tic duoc tich hop bén trong
dong hd.
- Vo duoc lam tir nhya. C6 khung nang
mat dong ho hudng theo mat ngudi
dung.
- Kich thudce: 210x175x76mm

- Cong quang dién duoc 1am tir nhwa
duc hinh chitr U, mau den, kich thudc
9,5cm x 8,5cm x 2,2cm, khoang céach 2
mat thu nhan 5,7cm. C6 thanh nhém
10cm phi 10mm dé ga vao cac gia do
khac nhau.
Day tin hi¢u 4 16i dau phich 5 chan
hoic loai Audio) dai 1.5m, nbi cong
quang v6i 6 A (1), B (2) ciia dong ho do
thoi gian hién s6
- Thude nhwa (co vach den), miéng d&
mém: Thuc hién thi nghiém roi ty do
cua thudc.
Dinh kém tai liéu huéng dan str dung co
s6 liéu thuc hanh mau.
Hang héa duoc san xuat theo tiéu chuan:
ISO 9001:2015; 1SO 14001:2015 va ISO
45001: 2018.

Dong luc hoc
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Thiét bj tong hop hai luc
dong quy va song song
(Khong TBDC)

Bo thiét bj gom:

- Bang thép ctng va phang c6 do day >
0,5mm, kich thudc (400x550) mm, son
tinh dién mau tring, nep vién xung
quanh; hai vit M4x40 mm lip vong dém
®12mm dé treo 10 x0; mit sau ¢6 lép 2
ke nhom kich thude (20x30x30) mm dé
lap vao dé 3 chan.

- Thude do goe: @180 mm, d chia nhd
nhat 1 do;

- Luc ké ¢6 dé nam cham loai 5 N;

- Thanh treo: Béng kim loai nhe, cing,
co 3 con truot cd moc treo dé treo céc
qua kim loai, hai dau c6 hai 16 dé moc
treo hai 10 xo;

- Thanh dinh vi bang kim loai nhe,
mong, théng, son mau den, gén duoc lén
bang tir tinh. Cudn day nhe mém, khong
dan, bén, mau tdi;

Bien dang ciia vat ran

Thiét bi ching minh
dinh luat Hooke (Khong
TBDC)

Bo thiét bj gom:

- Tru do co6 kep, thudc;

- Qua kim loai, 10 xo

- BO gia thi nghiém (TBDC)

- Cam bién luc ¢ thang do: £50 N, do
hinh hién thi kich thu¢c 27x35mm. C6 1
16 dé gan véi bo gia thi nghiém, c6 2 18
phi 20mm dé moc tay. C6 thé sir dung
doc 1ap. Két ndi bluetooth voi dién thoai,
may tinh bang, may tinh, bg thu nhan )
li¢u. Dung Pin sac

Phan mém tiéng Viét dinh kém cam
bién.

Dinh kém tai liéu huéng dan sir dung c6
56 liéu thyc hanh mau.

Hang hoa duoc san xuit theo tiéu chuén:
ISO 9001:2015; 1SO 14001:2015 va ISO
45001: 2018.

Dao Dong

Con lic 10 xo, con lac
don (Khong TBDC)

Bo thiét bi gom:

- Day khong gian,

- Qua cu kim loai, Gia d& va 16 xo
(TBDC);

- Cam bién khoang cach:

C6 thang do tir 0,15 m dén 4 m vé6i 46
phan gidi £ 1 mm.

Pin lithium 3.7V 900 mAh

Cong USB type C cap nhat firmware.
Chip xu ly: Wifi BLE SoC ESP32 ESP-
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WROOM-32

Bo6 nho: FLASH: 4MB

Bluetooth: Bluetooth v4.2 BR/EDR and
BLE specification

Két ndi véi bo thu nhan sé liéu, dién
thoai di dong, may tinh bang thong qua
phan mém

Phan mém thu thap va phan tich dir liéu:
- Ty dong nhan cam bién

- Hién thi s6 liéu duéi dang s6 va dd thi.
- C6 chtc nang tuy chinh d§ dam nhat
cua do thi.

- Cho phép ngudi dung, chay, ding, doc
phan tich, xtr 1y d6 thi theo cac diém toa
d9, thu phong, kéo tha duong, doan trén
bicu do

- Phan mém c6 chirc ning ty chuan hoa
d6 thi AUTOCORRECT bang céc thuat
toan toi uu.

- Cho phép hién thi sé liéu thd

- Thoi gian hién thi 14 thoi gian thyc
REAL TIME.

- C6 chitc ZOOM IN/OUT d6 thi, va
chirc ning PICK DATA dé lay s6 li¢u
ting vi tri trén do thi.

- Chirc nang xuat dit liéu sang dang:
excel, CSV.

- C6 chtrc nang LINEAR FIT va hién thi
phuong trinh cua d6 thi

- Phan mém c6 chirc nang chia s& hinh
anh trang thai cua thi nghiém.

- Cho phép truy cap tir xa két qua thi
nghiém thong qua IP.

- Luu trang thai thi nghiém.

- Cai dat thoi gian thuc nghiém, phan
mém ty dong dimng sau thoi gian cai dit.
- Ngon ngir: Tiéng Viét va Tiéng Anh

+ C6 két ndi voi bd thu nhan s6 licu,
may tinh bang, dién thoai thong minh.
Hién thi d6 thi dao dong cua con lic:
Dinh kém tai liéu huéng dan str dung co
s6 liéu thuc hanh mau.

tépl, st dung dién ap 6-24YDC: Puoc
gan 1€n thanh d& trong sudt kich thudc
A00x30x5mm. Trén d6 co cac vi tri gan

can rung, c6 vit tri, méc treo 10 xo. 2 Lo

Song

B0 thi nghiém gém:

- Gia thi nghiém loai khung nhom hinh

hop, kich thude (300x425x350) mm, 4
Thiét b giao thoa séng Clg‘f‘ tang fhl?‘h’ N n}anh‘.lllan sa; sehl B
nwéc (Khong TBDC) | 0 rung loai mo to 1 chi€u c6 cam I¢c 0
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xo dai 10cm, duong kinh 12mm, do
cung khoang 2.5N/cm

- B phan diéu chinh toc d6: DC4.5-
35V, Output Current: 0-5A,0utput
Power: 90W, Static Current:
7uA(standby), Duty Cycle: 1%-100%,
PWM Frequency: 20KHz, kich thudc
95x75x43mm, thong tin dugc in ludi
trén mat hop dam bao do bén.

- Can tao song loai tao 2 song tron;

- Guong phang loai thity tinh, dat
nghiéng 45 do trong gia thi nghiém;

- 3 thanh chidn song: khong co6 khe; loai
cO 1 khe; loai ¢ 2 khe;

- bén LED 3W c6 gia do, dién ap tur 3-
P4VDC, ¢6 tich hop mach 6n ap

- Bién 4p nguén (TBDC)

Dinh kém tai liéu huéng dan sir dung.

Thiét bi tao song ding
(Khéng TBDC)

B0 thi nghiém gém:

- Phat 4m tan (TBDC)

- B gia thi nghiém (TBDC);

- Lo xo0 béng day thép, ma niken, dan hdi
tot, dai 300 mm;

- Day dan hoi manh, dai 1000 mm;

- Luc ké 5 N, d6 chia nhé nhét 0,1N;

- Rong roc c6 duong kinh tbi thiéu 20
mm;

- BO rung kiéu dién dong.

Truwong dién (Pién
truong)

Thiét bi thi nghiém dién
tich

Bo thi nghiém gom:

- May Uyn-xdt ¢6 khoang cach phong
dién t6i thiéu gitra hai dién cuc 30mm

- bién ké tinh dién c6 duong kinh tbi
thiéu 200mm va dam bao do nhay;

- Hai chiéc tua tinh dién. Mdi chiéc c6
cac tua bang soi tong hop; qua cau bang
kim loai dudng kinh khoang 12mm gan
trén try inox c6 dudng kinh tdi thiéu
6mm, c6 dé.

Vat 1i nhiét

Thiét bi khao sat noi
ning (Khong TBDC)

B0 thi nghiém bao gom:

- BO gia thi nghiém (TBDC)

- Xy lanh duong kinh <40mm

- Dén con

- Kiéng 3 chan + tdm ludi tan nhiét

- Coe 500ml, chiu nhiét

- Bit xylanh

Dinh kém tai liéu huéng dan sir dung c6
s6 liéu thuc hanh mau.

Hang hoa duoc san xuit theo tiéu chuan:
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ISO 9001:2015; ISO 14001:2015 va I1ISO
45001: 2018.

Thiét bi khao sat truyén
nhiét luong (Khong
TBDC)

Bao gom:

- BO gia thi nghiém (TBDC)

- Pén con

- Coc nude 100ml, bang thuy tinh

- Thanh déng do, c¢6 can g

- Nhiét ké dién tir

Dinh kém tai liéu huéng dan str dung ¢
56 ligu thuc hanh mau.

Hang hoa dugc san xuét theo tiéu chuan:
ISO 9001:2015; ISO 14001:2015 va ISO
45001: 2018

Thiét bi do nhiét dung
riéng
(Khong TBDC)

Bao gé)m:

+ Nhiét lugng ké c6 nap, duong kinh tdi
thiéu 100 mm, ¢6 Xép cach nhiét. Co
vach dé dinh luong thé tich

+ 04t ké c6 cong suat do toi da 75 W,
cuong do dong dién do ti da 3 A, dién
ap dau vao 0-25 V-DC, cudng do dong
dién dién dau vao 0-3 A, d6 phén giai
cong suat 0,01 W, do phan giai thoi
gian: 0,1s.

Hién thi LCD: Hién thi cac gié tri: Ning
lwong, Cong suat va thoi gian do. Man
hinh kich thudc 65x13mm.

Kich thudc: 8,5x8,5x2,5¢cm"

+ Can dién tur

+ Dong ho bam gidy

+ Nhiét ké dién tir

+ Bo day nbi

+ Bién ap ngudén (TBDC)

Dinh kém tai liéu huéng dan sir dung c6
56 liéu thyc hanh mau.

Hang hoa duoc san xuit theo tiéu chuan:
ISO 9001:2015; ISO 14001:2015 va I1SO
45001: 2018.

Khi li twéng

Thiét bi chimg minh
dinh luat Boyle

Bo thiét bi gém:

- Ap ké 0 - 250 kPa (hodc twong duong
vé do phan giai);

- Xi-lanh béng vat liéu trong, thé tich
<150ml, trén than c6 chia dg, pit tong
gin tryc inox c6 ren va co ciu dé co thé
dich chuyén theo vach chia.

- Thiét bi dwoc dit trén dé kim loai son
tinh dién.

Dinh kém tai liéu huéng dan sir dung c6
s6 liéu thuc hanh mau.

Hang hoa duoc san xuit theo tiéu chuan:
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ISO 9001:2015; ISO 14001:2015 va I1ISO
45001: 2018.

Thiét bi chimg minh
dinh luat Charles

Bo thiét bi gom:

- Ap ké 0 - 250 kPa (hoic twong duong
hoic t6t hon vé d6 phan giai);

- Xi-lanh béng vat liéu trong, thé tich <
150 ml, trén than co6 chia do.

- Pit tong duoc lién két véi truc inox 6
ren va co cu dé c6 thé dich chuyén theo
vach chia;

Xylanh duoc ngdm trong cde thay tinh
chiu nhiét 1L, c6 vach chia.

- Nhigt ké dién tar 0 - 110 oC, do chia
nho nhat 0,10C, man hién thi LCD hoic
cam bién nhiét do c6 thang do tir -200C
dén 1100C, d phan giai +0,1°C.

- BO phan cép nhiét: Co6 5 cép do tang
nhiét, C6 vi tri Off dé tat. Co thé ting
nhiét do 800ml nudce tir nhi¢t dd phong
dén 40 d6 C trong vong 6 phut.

- Cdc thuy tinh chiu nhiét 1000ml

- C6 que khudy dé 1am lam dong nhét
INhiét @0 cua nudc.

- Bo thi nghiém duoc dat trén dé kim
loai, son tinh dién kich thudc
160x155x210-250mm, c6 thé thay doi
@0 cao tir 210 dén 250mm: dé dudi d&
bo cap nhiét, dé trén do ap ké, xylanh,
nhiét ké, que khuéy.

Dinh kém tai liéu huéng dan st dung ¢
s6 liéu thyc hanh mau.

Hang héa duoc san xuét theo tiéu chuan:
ISO 9001:2015; 1SO 14001:2015 va ISO
45001: 2018.

Tw trwong (Trwong tir)

Thiét bi tao tir phd

Gom:

- Hop nhya (hodc mica) trong
200x110x5)mm, kin. Mat st duoc

dung sin bén trong, khong bi lot ra

ngoai tranh bam dinh vao nam cham.

- Nam cham du manh dé tao ra cac

dudng suc tir rd nét. nam cham dugc boc

vat liéu mém dé tranh chﬁy xude bé mit

hop nhua.

- Hop mat sit c6 khéi lwong 100 g (mat

sat duoc ric bén trong hop nhya);
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Thiét bi xac dinh hudng
cua luc tir

B thiét bi bao gém:

Thanh dan bang dong va nam cham,
thanh c6 thé dich chuyén khi c6 dong
dién va khi ddi chiéu dong dién,

Pin 1.5 V, cong tic, day nbi.

Khung day dé khao sat luc tir tac dung
I1én khung day

Toan bo thiét bi duoc gin 1én dé nhya
Dinh kém tai liéu huéng dan sir dung.
Hang hoa dugc san xuét theo tiéu chuén:
ISO 9001:2015; 1SO 14001:2015 va ISO
45001: 2018.

Thiét bi do cam tng tir
(Khéng TBDC)

Bao gom:

+ Nam cham vinh ctru: Loai nam cham
dat hiém, dugc gin song song cach nhau
15mm thong qua gia d5. Puogc g 1én dé
nhua.

+ Day dan: Bang dong phi 3mm. Puoc
gin v6i thanh nhya phi 10 ¢ 6c¢ siét
bang nhom dé dinh vi hinh dang day.

+ Cén don dai do: 0-300g, c6 4 thanh
dich chuyén gia trong. D6 phén giai
0,019

+ Hop bao vé

+ Pong hd do dién da nang (TBDC)

+ Bién 4p ngudén (TBDC)

Dinh kém tai liéu huéng dan st dung co
s6 liéu thyc hanh mau.

Hang héa duoc san xut theo tiéu chuan:
ISO 9001:2015; ISO 14001:2015 va ISO
45001: 2018.

Thiét bi cam tng dién tir

Bao gém:

+ Ong ddy hinh try bang nhya duong
kinh 35mm, cao 60mm. Puong kinh
trong dam bao ludn dugc thanh nam
cham dai. C6 go chan day dong. Trén
ong c6 gin 2 chdt chudi 4mm. Day dong
quan trén dng dam bao sang dén LED
khi di chuyén thanh nam cham nho.

+ Hai bong dén led dugc dau song song
nguoc chiéu nhau duogc gfm 1én dé nhua,
c6 jack ndi véi cudn day

+ LOi thép silic.

+ 2 thanh nam cham thang,

Dinh kém tai liéu hudng dan sir dung.
Hang hoa duoc san xuit theo tiéu chuén:
ISO 9001:2015; 1SO 14001:2015 va ISO
45001: 2018.

Vat li lwong tir
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Thiét bi khao sat dong
quang dién

Bo thiét bj gom:

- Té bao quang dién chan khong 8 chén,
cathode phu chit nhay quang Sb-Ce, ¢6
hop bao vé kich thude 100x68x50mm
mau den tranh birc xa anh sang;

- 3 dén Led mau do, luc, lam 3W diéu
chinh duoc cuong do sang. Lua chon
mau anh sang bang cong tic 4 cuc.

Dén LED dugc dong trong hdp nhyua
kich thude 100x68x50mm mau den.

Vi tri ciia bong dén cach té bao quang
dién 40mm. Hudng truc tiép vao té bao
quang di¢n.

- Hop chan dé kich thudc 290x210x60
mm, bang nhya. Bén trong (gan cac linh
kién) c6 tich hop: Bién ap, bién trd; cac
mach diéu chinh dén, mach diéu chinh
thé Anot - Catot tir 0 - 70VDC/100mA
diéu chinh lién tuc, dong hd do dong
quang dién co6 dai do: 0 - 50pA ; ngudn
vao 220V- 50 Hz.

Hop den Led va hop té bao quang dién
duoc gin 1én hop chan dé chac chan, ¢b
dinh.

Trén hop c6 in ludi (khong dan tem) so
d6 mach thi nghiém va céc chi dan khac.
Dinh kém tai liéu huéng dan str dung ¢
s6 liéu thuc hanh mau.

Hang héa duoc san xuét theo tiéu chuan:
ISO 9001:2015; 1SO 14001:2015 va ISO

45001: 2018.

IX. THIET BI DAY HQC TOI THIEU CAP TRUNG HQC PHO

THONG - MON HOA HQC

A [THIET BI DUNG CHUNG

1 |Can dién tr

Can k thuat dung pin, do chinh xac dén
0,01g. Kha ndng cén to1 da 250g.

Cai

2 [Tu dyng hoa chit

Kich thuéc:

+ Dai: 1000 x 500 x 1800mm

- Vat li€u: thép ton day 08mm, son tinh
dién;

- C6 quat hat xtr Iy khi thai bang than
hoat tinh, c6 thé thay ddi toc do quat;

- SO canh cura: 2 cira doc lap.

Chiéc

DUNG CU

DUNG CU DUNG CHUNG CHO NHIEU CHU PE
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Ong dong hinh try
100ml

Thuy tinh trung tinh, chiu nhiét, c6 dé
thuy tinh, d6 chia nho nhat lml. Dung
tich 100ml. Pam bao d6 bén co hoc.

Cai

Binh tam giac 100ml

Thuy tinh trung tinh, chiu nhiét, dudng
kinh ddy ®63mm, chiéu cao binh 93mm
trong d6 ¢6 binh dai 25mm, kich thudc

d22mm).

Cai

Cbc thuy tinh 250ml

Thuy tinh trung tinh, chiu nhiét, hinh try
®72mm, chiéu cao 95mm, dung tich
250ml, c6 vach chia d6 nho nhat 50ml,
c6 miéng rot. Dam bao d6 bén co hoc.

Cai

Cbc thuy tinh 100ml

Thuy tinh trung tinh, chiu nhiét, hinh try
®50mm, chiéu cao 73mm, dung tich
100ml, c6 vach chia do nho nhat 10ml,
c6 miéng rot. Dam bao do bén co hoc.

Cai

Coc dbt

Thuy tinh trung tinh, chiu nhiét, dung
tich 500ml, c6 vach chia d6 nho nhat
50ml, c6 miéng rot. Pam bao do bén co
hoc.

Cai

Ong nghiém

Thuy tinh trung tinh, chiu nhiét,
@16mm, chiéu cao 160mm, bo miéng,
dam bao d0 bén co hoc.

Cai

30

Ong nghiém c6 nhanh

Thuy tinh trung tinh, chiu nhiét,
®16mm, chiéu cao 160mm, d6 day
0,8mm; nhanh c6 kich thudc ®6mm, dai
30mm, day Imm.

Cai

25

Lo thuy tinh miéng hep
kem ong hut nho giot

Gom: 1 1o mau nau va 1 lo mau tréng,
thuy tinh trung tinh, chiu nhiét, dung tich
100ml. Kich thudc: Tong chiéu cao
95mm (than lo 70mm, ¢ lo 20mm);
Puong kinh (than lo ®45mm, miéng lo
@18mm); Nt nhdm kém cong to hit
phﬁn nham cao 20mm, ® nho 15mm, ®
I6n 18mm); Ong hat nho giot: Qua bop
cao su dugc luu hoa tot, dd dan hdi cao.
Ong thily tinh ®8mm, dai 120mm, vudt
nhon dau.

20

Lo thuy tinh miéng rong

Mau tring, thuy tinh trung tinh, chiu
nhiét, dung tich ti thiéu 100ml. Kich
thude: Chiéu cao 95mm (than lo 70mm,
co 1o 25mm); Duong kinh (than lo
d50mm, mi¢ng lo 40mm); Nut nhdm cé
3 nic (phan nham cao 20mm, ® nho
32mm, ® 16n 42mm va phan nip
D50mm).

céi

20

10

Ong hut nho giot

Qua bop cao su duoc luu hoéa tot, 46 dan
hoi cao. Ong thuy tinh ®8mm, dai

120mm, vudt nhon dau.

cai
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11

Ong dan thay tinh cac
loai

Ong dan cac loai bang thuy tinh trung
tinh trong sudt, chiu nhiét, c6 duong
kinh ngoai 6mm va duong kinh trong
3mm, c6 dau vudt nhon. Gom:

- 01 bng hinh chit L (60, 180)mm;

- 01 6ng hinh chit L (40, 50)mm;

- 01 6ng théng, dai 70mm;

- 01 dng thang, dai 120mm;

- 01 6ng hinh chit z (mot dau goc vudng
va mot dau goc nhon 60°) cé kich thude
cac doan tuong tmg (50, 140, 30)mm;

- 01 dng hinh ch@r z (m6t dau goc vubng
va mot dau udn cong vudt nhon) c¢é kich

thude cac doan tuong tmg (50,
140,30)mm.

12

Binh cau khong nhanh
day tron

Thuy tinh trung tinh, chiu nhiét, dung
tich 250ml, dudng kinh binh cau
®d84mm, chiéu cao binh 130mm (trong
d6 c6 binh dai 65mm, kich thudc
d65mm).

Cai

13

Binh géu khong nhanh
day bang

Thuy tinh trung tinh, chiu nhiét, dung
tich 250mI, duong kinh binh cau
®84mm, chiéu cao binh 130mm (trong
d6 c6 binh dai 65mm, kich thudc
d65mm).

Cai

14

Binh cau c6 nhanh

Thuy tinh trung tinh, chiu nhiét, dung
tich 250ml, duong kinh binh cau
d84mm, chiéu cao binh 170mm (trong
d6 c6 binh dai 40mm, kich thudc
®27mm, nhanh ndi ®6mm, dai 40mm).

Cai

15

Phéu chiét hinh qua 1é

Thuy tinh trung tinh, chiu nhiét, dung
tich 60ml, chiéu dai cia phéu 270mm,
duong kinh 16n ctia phéu (P67mm,
duong kinh ¢6 phéu ®19mm dai 20mm

c6 khoa kin) va dng dan c6 duong kinh
d6mm dai 120mm.

Cai

16

Phéu loc thity tinh cubng
dai

Thuy tinh trung tinh, chiu nhiét, kich
thude @80mm, dai 130mm (trong do
duong kinh cudng @10, chiéu dai
70mm).

Cai

17

Phéu loc thuy tinh cudng
ngan

Thuy tinh trung tinh, chiu nhiét, kich
thude @ 80mm, dai 90mm (trong do
duong kinh cudng @10, chiéu dai
20mm).

Cai

18

Diia thuy tinh

Thuy tinh trung tinh, chiu nhiét, hinh try
D6 mm dai 250 mm.

Cai

19

Thia xtic ho4 chét

Thuy tinh dai 160mm, than ® Smm.

Cai

20

Pén con

Thuy tinh khong bot, nap thuy tinh kin,
nat xo bac bang st. Than (75mm, cao
84mm, c6 22mm). 150ml

Cai
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21

Bat st

Men tréng, nhén, kich thugc ®80mm
cao 40mm.

Cai

22

Miéng kinh méng

Kich thudce (3x100x100)mm.

Cai

23

Binh Kip tiéu chuan

- Thuy tinh trung tinh; Dung tich bau
trén 150ml, bau dudi 250ml.

- Phéu 16n c6 dung tich 150ml dai
320mm, ® 84mm c6 mai nham phan nut
thit phdu ®39mm. Trén c6 phéu nho dé
chéng tran dai 215mm miéng ® 35.5mm
6ng dan ®6.8mm lién két voi phéu 16n
qua nut cao su (Loai c6 day 1on ®28mm,
day nhé ®@23mm, cao 25mm:;)

- Binh thét c6 bong, c6 2 16:¢6 dung tich
250ml dai 200mm, day @ 124.5 ,miéng
® 56.8mm, than ®87mm .

- L3 trén dé dan khi thoat ra ®27mm

c6 gan van khoa khi ®17.5mm dai
130mm lién két v6i binh thit c6 bong
qua nut cao su (loai c6 day 16n @2 1mm,
day nho ®15mm, cao 25mm;.)

- L5 dudi ®26mm dé thao chat 1ong ra
ngoai khi can thiét (c6 nut cao su khong
16 loai c6 day 16n ®21mm, day nhod
@®15mm, cao 21mm)

Cai

24

Bo dung cu :[hi nghiém
phan tich thé tich

- 02 kep cang cua b::ing nhya bén, kich
thudc chidu dai 125mm, do rong cang
cua 12mm, c6 khoa ¢ dinh vao bo gia
thi nghiém

- 02 burette 25ml (mdt cai mau tréng,
mot cai mau nau), loai A, bang thuy tinh
trung tinh, chiu nhiét, duong kinh
12mm, vach chia ¢ mau tir 0-25ml, co
d6 chia dén 0,05ml, khoa bang thuy tinh;
- 02 pipet thang 10ml, loai A, bang thuy
tinh trung tinh, chiu nhiét, c6 chiéu dai
360mm.

- 02 binh dinh mirc 100ml; cao 170mm,
nip day bang nhua.

- 02 binh tam gidc miéng rdng; cao
150mm, dung tich 250ml

- 02 qua bop bang cao su dan hodi dé hut
hoa chat khi dung pipette.

25

Kiéng 3 chan

Béng thép son den chiu nhiét ®6mm
uén tron (P100mm co6 3 chan ®4,7mm
cao 105mm (dau dudi c6 boc nit nhua).

cai

26

Ludi tan nhiét

Bang Inox, kich thudc (100x100)mm cé

ep cac goc.

cai
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Nt cao su khong co 10
cac loai

Cao su chiu hoa chét, c6 d6 dan hdi cao,
g0m;

- Loai c6 day 16n ®@22mm, day nhd
®15mm, cao 25mm.

- Loai c6 day 16n ®28mm, day nhd
®23mm, cao 25mm.

- Loai c6 day 16n @19mm, day nhd
®14mm, cao 25mm.

- Loai c6 day 16n ®42mm, day nhd
®37mm, cao 30mm.

28

INut cao su co 10 cac loai

Cao su chiu hoa chat, c6 d6 dan hoi cao,
16 & gitra c6 duong kinh ®6mm, gdm:

- Loai c6 day 16n ®22mm, day nhé
®@15mm, cao 25mm.

- Loai c6 day 16n ®@28mm, ddy nhd
®23mm, cao 25mm.

- Loai c6 day 16n ®19mm, ddy nhd
®14mm, cao 25mm.

- Loai c6 day 16n ®42mm, day nhd
®37mm, cao 30mm.

29

Ong dan

Kich thudc ®6mm, day 2mm; bang cao
su silicon mau trang mém, déo, chiu hoa
chat.

30

Mudng d6t hoa chat

Bing Inox, kich thudec ®6mm, can dai
200mm.

Cai

31

Kep dot hoa chét ¢d 16n

nox, c6 chiéu dai 250mm, ®5,5mm.

Cai

32

Kep d6t hoa chét ¢& nho

Inox, co chiéu dai 200mm, ®©4,7mm.

Cai

33

Kep 6ng nghiém

Loai b’ang g0 ¢c6 chiéu dai 20cm kep
dugc 6ng nghiém 16 dén 24mm, co cau
kep bang 10 xo.

Cai

10

34

Choi rira ong nghiém

Can Inox,’déli 300mm, 16ng choi dai ria
dugc cac ong nghiém duong kinh tur
16mm - 24mm.

Cai

10

35

Panh gip hoa chat

Panh thang khong mau, dai 140mm,
bang thép khong gi

Cai

36

Binh xit tia nudc

Binh nhya mau trang, dan hoi, dung tich
500mL, ¢ voi xit tia nudc nho.

Cai

37

B0 gi thi nghiém

01 dé bang kim loai (son tinh dién) hinh
chitr nhat kich thude (190x135x20)mm
trong luong 850g dén 1000g co 16 ren
M8.

01 coc hinh try inox dac duong kinh
10mm cao 500mm mdot dau bo tron, mot
dau ren M8 dai 13mm.

03 khép ndi bang nhém duc ap luc 2 dau
c6 ren M6, hai vit ham M6 bang kim
loai c6 nam bang nhya HI.

02 kep 6ng nghiém bang nhém dic ap
luc, tong chidu dai 200mm, phan tay
duong kinh 10mm dai 120mm, ¢ vit va
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ecu mo kep bang thép M6.

01 vong kiéng bang inox, gom mot
vong tron dudng kinh 80mm udn thanh
inox duong kinh Smm, mdt thanh tru
duong kinh 10mm dai 100mm han chat
v&i nhau

Béng nhua hai téng, chiju dugc hoa chat,
c6 kich thude (180x110x56) mm, do day
cua vat licu la 2,5 mm co6 gan cung,

38 (Gia d¢ ong nghiém khoan 5 1, ®19mm va 5 coc cam hinh cai 10
con tir ®7mm xudng ®@10mm, c6 4 15
d12mm.
- Kich thude: (420x330x80)mm; bang
20 day 9mm;
- Chia lam 5 ngan, trong d6 4 ngén xung
39 Khay mang dung cu va |quanh c6 kich thu6e (170x160)mm, Céi 5
hoa chat ngan ¢ gitra co kich thude (330x120)mm
c6 khoét 10 tron dé dung lo hod chat
duong kinh 60mm);
C6 quai xach bang inox cao 160mm.
40 Khay dung dung cy, hoaBang inox 304 day Imm, kich thuéc Cii 5
chat 600x300)mm, bo vién
A 1A . C6 do chia tir 0°C dén 100°C; d6 chia -
41 Nhigt ke ruoumau 5 ihd 1°C, dai 300mm ca >
42 (Gidy loc Eﬁﬁl @125 mm, st dung cho loc dinh Hop 5
¥t o Loai cuon nhé duoc bao quan trong hop n
43 (Gidy quy tim nhua kin tranh hoi hoa chét. Hop 2
e Tép nhiéu bang nho, co6 bang mau pH dé o
44 Gy pH o sanh dinh tinh Tep 2
45 |Gidy réap Kho rong 200mm ; Do rép vira phai. Tam 7
46 Diia 3 canh Loai nho, bang hop kim, dai 200mm Cai 7
17 Kéo cht Loai nho, ludi kéo va can bang thép dai Cai 7
135mm
A Nhua thuong, miéng ®250mm, day .
48 (Chau nhya ®DI5S0mm, cao 120mm. Cai S
49 A0 !(Ahoac phong thi Bang vai trang. Céi 35
nghiém
Kinh bao v¢ mat khong [Nhya trong suot, khong mau, chiu hoa .
50 N A Cai 5
mau chat.
51 [Kinh bio vé mit c6 mau i};{fa trong suot, c6 mau sam, chiu hoa Cai 5
2 £ Loai 4 16p, c6 16p than hoat tinh (1 n
52 [Khau trang y té hop/50 céii) Hop 3
< Cao su chiu dan hoi cao, chiu hoa chit. 3 R
53 (Géng tay cao su ¢3S, M, L mbi ¢ 01 hop 100 céi. Hop 3
DUNG CU DUNG RIENG THEO CHU PE
Loai thuy tinh 500ml, c6 kha nang chiu
1 [Binh suc khi Drechsel mnhiét va khang dugc cac loai hoé chat, Cai 5

cO nap van, khong dia lgc.
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B9 thi nghi€ém vé nguon
dién hoa hoc

Gom:

- Pién cuc: Cac dién cuc la
3x20x80mm) cua: zinc, COpper,

aluminium, iron va dién cuc than chi phi

8mm, dai 80mm.

- Dén Led: Dén Led thuong co dién ap

cho mdi bong nam trong khoang tir 2-3

V.

- Day dién: 10 day dai 250mm c6 san

kep ca sau hai dau.

- Cau mudi: Ong thay tinh chir U chtra

agar duoc tam dd KNO3/KCI b3o hoa.

Hang hoa duoc san xuit theo tiéu chuén:
ISO 9001:2015; 1SO 14001:2015 va ISO

45001: 2018.

Bo diép phan dung dich
(bao gobm bg gid)

Ong thuy tinh ®20, mau trang, trung tinh
chiu nhiét, hinh ch@t U rong 100mm, cao
150mm, c6 2 nhanh ®8 vudt thu dau ra
dugc gan 2 khoa nhya ) ¢ 2 dau cach
miéng 6ng 20mm.
- 02 dién cuc than chi 08 dai 120mm
duoc Xuyén qua nut cao su c6 kich thuéde
vira miéng 6ng chir U; 02 day dan lay
nguon chiu dugc dong 3A, dai 300mm,
mdi day c6 1 dau gan véi kep cé sdu co
thé kep chat dién cyc than chi 08, dau
con lai gan voi zic cam @4 bang dong.
- Bo doi ngudn tir 220V/240V-50/60Hz
AC) xudng 1,5V; 3V; 6V-3A (DC) va
co 15 cém 04 dé léy dién &p dau ra; co
cong tic dong/ngat
- B gia do ong thuy tinh chir U bang
kim loai, co dé
Hang hoa duoc san xuit theo tiéu chuén:
ISO 9001:2015; ISO 14001:2015 va ISO
45001: 2018.

X. THIET BI DAY HQC TOI THIEU CAP TRUNG HQC PHO

THONG - MON SINH HQC

THIET BI DUNG
CHUNG

1 [Dao ct tiéu ban

Dao bang sit dai 140mm

Cai

2 [Ethanol 96°

Ethanol 96° (C2H50H) - 1000ml chai
nhua

ml

100

3 |Lamen

Loai thong dung, bang thity tinh
(22x22)mm

4 (CHi, chay st

Ci, chay sir men nhan, duong kinh
trung binh 80mm, cao tir 45mm, chay
dai 100mm; ®25mm.

Cai

5 |Diia thuy tinh

Thuy tinh trung tinh, chiu nhiét, hinh tru
@6 mm dai 250 mm.

Cai

6 |Gidy tham

Kich thudec @125mm d6 tham hit cao.

Cuon
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Bo d6 mo

Gom 1 kéo to, 1 kéo nhé, 1 bd dao mo, 1
panh, 1 dui, 1 mii mac, 1 bd dinh ghim,
khay md bang nhwa kich thudc

29x19x4)cm, tAm ké ghim vat md bang
cao su kich thudce (25x17x0,5)cm

Qua bop cao su

Bang cao su

Cai

But viét kinh

Viet dugc trén kinh, dé xoa bang nudc,
c6 hai dau: 1mm va 0,5mm

Cai

10

Gang tay cao su

Cao su chiu dfll’l hdi cao, chiu ho4 chat. 3
co S, M, L mo6i ¢6 01 hop 100 cai.

11

Cam bién do pH

Cam bién do Do pH (Thang do: 0-14pH,
do phan giai: £0,01pH, nhiét do hoat
dong: 5-60°C);

Dién ap str dung: 3.0 ~4.2 VDC

Dong dién st dung: ~90mA.

Pin lithium 3.7V 900 mAh

Cong USB type C cap nhat firmware.
Giao tiép USB to COM, niit nhan, hién
thi LCD OLED 128*64 pixel

Chip xur ly: Wifi BLE SoC ESP32 ESP-
WROOM-32

Bo6 nhé: FLASH: 4MB

Bluetooth: Bluetooth v4.2 BR/EDR and
BLE specification

Két ndi khong day hodc cé day véi Bo
thu nhan ) li¢u, di¢n thoai, may tinh
bang c6 hé diéu hanh android va IOS (c6
tai liéu chimg minh). C6 thé str dung doc
lap khong can bo thu nhan sé ligu

Pin sac

Hang hoa duoc san xuit theo tiéu chuan:
ISO 9001:2015; ISO 14001:2015 va ISO
45001: 2018.

Cai

12

Cam bién d0 am

Cam bién do Do am (khoang do: 0 dén
100%, d6 chinh xac: £3%);

Dién ap str dung: 3.0 ~4.2 VDC

Dong dién str dung: ~90maA.

Pin lithium 3.7V 900 mAh

Cong USB type C cap nhat firmware.
Giao tiép USB to COM, nat nhan, hién
thi LCD OLED 128*64 pixel

Chip xur 1y: Wifi BLE SoC ESP32 ESP-
WROOM-32

Bo nhé: FLASH: 4MB

Bluetooth: Bluetooth v4.2 BR/EDR and
BLE specification

Két ndi khong day hodc co diy véi Bo
thu nhan s6 liéu, dién thoai, may tinh
bang c6 hé diéu hanh android va IOS (c6
tai liéu chimg minh). C6 thé sir dung doc
lap khong can bo thu nhan sd ligu

Pin sac

Cai
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Hang hoa duoc san xuit theo tiéu chuén:
ISO 9001:2015; ISO 14001:2015 va ISO
45001: 2018.

13

B0 thu nhan s6 liéu

Thong s6 k¥ thuat:

- Man hinh kich thudc: 10.1 inch, HD

[PS, phan giai 1280 x 800 Pixels anti-
blue

- Hé diéu hanh Android 14 tro 1én.

- Loai man hinh cam tmg: Da diém

- RAM: 4GB

- BO nh¢ trong: 128GB, ¢6 thé mé rong

bang thé SD

- Stir dung bo vi xtr 1y: T606 Octa-core

2XA75@1.6GHz + 6xA55@1.6GHz

- C6 cac cong két ndi: SD, USB type C,
PHONE 3.5

- HO tro két ndi GPS

- C6 két ndi Wifi va Bluetooth

- Tich hop cam bién: Khoang cach, Hall,

gia tc,

- St dung pin sac 5000mAh, Lithium

Phan mém thu thap va phan tich dir liéu
dinh kém tai liéu chung minh chuc

ning phan mém)

- Ty dong nhan cam bién

- Hién thi s6 liéu duéi dang s6 va db thi.

- C6 chtc nang tuy chinh d§ ddm nhat

cua do thi.

- Cho phép nguoi dung, chay, dung, doc

phan tich, xtr Iy d6 thi theo cac diém toa

dg, thu phong, kéo tha duong, doan trén

bicu d6

- Phan mém c6 chirc nang ty chuin hoa

d6 thi AUTOCORRECT bing céc thuat

toan toi wru.

- Cho phép hién thi s6 liéu tho

- Thoi gian hién thi 14 thoi gian thuc
REAL TIME.

- C6 chirc ZOOM IN/OUT 46 thi, va

chirc ning PICK DATA dé lay s6 liu

ting vi tri trén dd

thi.

- Chire ning xuat dir liéu sang dang:

excel, CSV.

- C6 chtrc nang LINEAR FIT va hién thi

phuong trinh cta db thi

- Phan mém c6 chirc nang chia s& hinh

anh trang thai cua thi nghiém.

- Cho phép truy cap tir xa két qua thi

nghiém thong qua IP.

- Luu trang thai thi nghiém.

Cai
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- Cai dat thoi gian thuc nghiém, phﬁn
mém tu dong dirng sau thoi gian cai dat.
- C6 chirc ning Fit tuyén tinh, fit binh
phuong, fit nghich dao, fit binh phuong
nghich dao, fit Cos, fit Sin, fit e va fit
logarit. C6 chtrc nang tim diém tdi da,
tdi thiéu va trung binh

- Co6 cho nhép cong thure theo y nguoi
lam thi nghiém.

- Cho phép luya chon hién thi trén céc
truc toa do.

- Ngon ngir: Tiéng Viét va Tiéng Anh

MO HINH, MAU VAT

Lép 10

Cau truc té bao

Cau tao cua té bao dong
vat va t€ bao thuc vat

M5 hinh 3D mé phéng ciu tao cua té
bao dong vat va thyc vat voi cac thanh
phan cAu tao co ban, va mot s dac diém
cau trac lién quan den chirc nang cua
mot s6 bao quan gom cé:

- 1 mé hinh té bao dong vat kich thude
(39x28x14)cm.

- 1 mé hinh cAu tao té bao thuc vat kich
thudce: (30x20x6)cm.

Lép 11

HE tuan hoan

Cau tao cua tim

MO ta cau tao cta tim, cau tric bén
trong, bén ngoai ciia tim. M6 hinh ciu
tao co thé thao lép duogc ting bd phan
cua tim (tam that trai, tim that phai, tam
nhi trai, tAm nhi phai, hién thi hé thong
mach mau, van, bd phan phat xung than
kinh).

Chat liéu PVC, ti 1é kich thudc 5:1 so
voi thue té. Kich thude
30cmx20cmx29c¢m, cé thé thao 1ap roi.

Cai

Lép 12

Di truyén hoc

M6 hinh ciu tric DNA

M5 hinh mé ta cau trac cua DNA c6 thé
thao lép. Chiéu cao 600mm, chiéu rong
200mm, c6 thé thao roi cac bo phan, co
chat liéu PVC hoic twong duong.

Cai

DUNG CU

Lép 10

Sinh hoc té bao
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BO thi nghiém xac dinh
thanh phan héa hoc ctua

B0 thi nghiém gf)m:
- Coi, chay str; Ong nghiém; Gia dé ong
nghiém; Pén con; Coc thuy tinh loai

- Thudc nhya loai thong dung, 300mm

té bao 250ml; Kep 6ng nghiém; Lo kém 6ng Bo
(Khong bao gém nho giot; Lo cd nut nham; Qua bop cao
TBDC) su; But viét kinh; (TBDC)
- Cdc thuy tinh 100 ml.
0 i ngiem i B9 0T
cau truc te bao . : . .
A X Lam kinh; Lamen; Kim miii mac; Dao Bo
(Khong Bao gom T S Y S S
TBDC) ca:t. tlejl ban; .P1pet, Giay tham; Pia dong
ho; Gang tay;
B thi nghiém gom:
- Kinh hién vi; B6 ¢6 mo;Lam kinh (10
cai); Lamen; Kim miii mac; Dao cit tiéu
ban; Pén con; Pia dong ho; Gidy tham;
B¢ thi nghiém lam tiéu Gang tay; (TBDC.)
ban vé qué trinh nguyén F Tiéu ban cac giai doan ctia qua trinh
phan va giam phan nguyén phan (Tiéu ban c¢b dinh, rd nét Bo
(Khong Bao gom nhin thiy dugc cac giai doan ciia qua
TBDC) trinh nguyén phan & hanh tay, hanh ta);
- Tiéu ban céc giai doan ctia qua trinh
giam phan (Tiéu ban c¢b dinh, rd nét nhin
thiy duogc cac giai doan ciia qué trinh,
giam phan & chau chau, hoa hanh.
Bo thi nghiém gom:
- Pia petri; Lam kinh; Lamen; Kim miii
méc; Kinh hién vi; Gidy tham; Pipet;
Dén con; Binh tia nuée; (TBDC);
- T say (01 cai), loai thong dung trong
B¢ thi nghiém thuc hanhphong thi nghiém.
phuong phap nghién ctruF Coc thuy tinh 100 ml - Binh thuy tinh
vi sinh vat va san pham 2L c6 ndp day (Loai thong dung) Bb
ung dung - Céc thiy tinh 100 ml ¢6 nip day (Loai i
(Khéng Bao gom thong dung);
TBDC) - Khay inox (200 x 270)mm (Loai thong
dung);
- Bat inox miéng 300mm (Loai thong
dung);
- Ong dong 500 ml (Loai thong dung)
- Gidy do pH (Loai thong dung)
Lop 11
Trao d6i nuwéc va khoang & thuc vat
Bo thiét bi khao sat mot [Bo thiét bi gom:
sO dit liéu khi trong cdy F B thu nhén tin hiéu; Glay do pH hodc
(Khong Bao gom Cam bién d6 pH; Cam bién d6 am; Can Bo
TBDC) dién tir; (TBDC). )
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Bo thiét bj khao sat dinh
tinh su trao doi nudc &

B thiét bi gom:
- Ong nghiém; Gia dung ong nghiém;

co thé thyc vat Pipet; Coc thuy tinh; (TBDC) B
(Khéng TBDC) - Gidy clorua coban (1 hop);

- Nut cao su; Dao nho
Quang hgp & thuc vat

Bo thiét bi gom:

- C6i, chay sir Coc dong; Pipet; Ong

nghiém; Gia dé dng nghiém; Kinh hién

vi; Lamen; Lam kinh; Diia thuy tinh;

(TBDC).

- Phéu: Thiy tinh, dudng kinh miéng

ph&u tir 80 - 90 mm, cudng phéu dai

khoang 65 mm.
Bo thiét bj quan sat lucr Binh tam giac, loai thuy tinh trung tinh,
lz_}p va tach chiét cac sécchi}l nhiét, dung tich 100 ml, d§ chia nhé B6
to trong 14  caynhat 20ml, duong kinh miéng 20mm. i
(khong Bao gom TBDC)Pam bao do bén co hoc.

- Thude nhya;

- Ong mao quan cham sic ky. Loai

1+2+3+4+5 pl, dai 125mm, c6 vach

murc.

- Gidy séc ki ban mong. Kich ¢& ban co

san (200 x 200 mm; 100 x 200 mm va

50 x 200 mm;

- But chi 2B.

Bo thiét bi gom

+ Peén con; Ong nghiém; Cdc thiy tinh;
BJ thiét bi thi nghiém v&)' P! ?ncial(l}l olgipfo(oT)Tn? ) hin
su hinh thanh tinh bt |, © o p Bo
(Khong TBDC) + Kiéng 3 chan: Chat liéu Inox ®5mm,

udn tron, duong kinh 100mm, ¢ chan

cao 105 mm, chan c6 nut nhua.

Bo thiét bi gom:
B6 thiét bj khdo sét kha | Ong nghiém; Céc thity tinh; (TBDC)

< Ak .. F Nt cao su khong khoan 15 n

ndng ho hap ¢ thuc vat , . X . g Bo
(Khéng TBDC) - Nut cao su ¢o %(hoan ~2 19 vura khit véi

Ong thuy tinh hinh chit U;

- Phéu thuy tinh than dai.
B thiét bj khao sat cac |0yt 4P ké: Mdy do huyet dp co hodc .
chi sb ciia hé tuan hoan dl@n. tu R Bo

Loai thong dung.
Bo thiét bj tim hiéu ciu [Bo thiét bj gdm:
trac va hoat dong cia - Bo dd md (TBDC) Bo
tim (Khéng TBDC) - May kich dién.

Lép 12

Di truyén hoc
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Bo thi nghiém tach chiét
DNA

B0 thi nghiém gf)m:
- Coi, chay sir; Ong nghiém; Gia de ong
nghiém; Pl thuy tinh; Pipet; Pia dong

t6 dén hoat tinh enzyme
(Khéng TBDC)

NaHCO3 (209)
Thudc thtr lugol (100ml)
Thudc nhudém xanh Methylene (100ml)

(Khéng Bao gom hi));hg}éng tay; (TBDC) . Bo
TBDC) [ e (Loat Ehong duflg), A
- Ludi loc hodc vai man (Loai thong
dung).
Bo thiét bi thi nghiém  [Bo thi nghiém gom:
lam tiéu ban quan sat | Kinh hién vi quang hoc; B6 d6 mo;
dot bién trén tiéu ban ¢b Lam kinh; Lamen; Kim mui mac; Dao
dinh‘vé tam th(“)’i cit tiéu ban; Ong nho giot; Glay tham; Bb
(Khong Bao gom Pia dong ho; Ging tay; Pén con; i
TBDC) (TBDC)
- Tiéu ban dot bién NST (Tiéu ban ¢
dinh mot sb dang dot bién NST).
Sinh thai hoc
Bo thiét bi gom
- Ong nhom: Ong nhom hai mat 16x32
nho, vdi ti€u cy 135mm, d§ phong dai
toi da 1én dén 16 1an, duong kinh 32mm.
Bo thiét bj khao sat dic + Thude do: Thude mét, thude cudn hodc
trung co ban cia quan  may do khoang céch laser Bo
thé, quan xa - Day du: Day du loai ¢6 duong kinh
nho;
- Khung hinh vuéng (budng dém): Trong
khung chia 6 ban c& 2cmx2cm bang day
thép.
HOA CHAT
Lép 10
Thudc thtr Lugol (150ml)
, Ethanol 96% (100ml) (TBDC)
B0 hoa chat xac dinh - Sodjum hydroxide NaOH (100g)
thanh phan hoa hoc cua Cyso4 (500) Bo
té bao (Khong TBDC) [Thubc thir Benedic (300ml)
Nudc cat (1000ml) (TBDC)
Thudc nhuém Fuchsine (100ml)
Bo hoa chét lam tiéu Thudc nhudém xanh methylene (100ml)
ban, quan sat cau trac té Dgng dich KI (100ml) Bo
bao (Khong TBDC) [Dau soi,kinh (100ml)
Nudc cat (1000ml) (TBDC)
Nudc cat (1000ml) (TBDC)
, NaCl (5009)
B0 hoa chat xac dinh  [Tinh bot bién tinh (50g)
anh huong cua cac yéu Hydrochloride acid HCI (50ml) B6
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B0 hoa chét 1am tiéu ban
NST, quan sat nguyén

Ethapol 96% (100ml) (TBDC)
Thuoc nhudém Schiff (100ml)
Acetic acid (100ml)

- TAm nhua Acrylic (kh6’A4, trong sudt,
day 3mm), sO lugng 10 tam;
- Thanh keo nhiét (duong kinh 10mm),

phan, gidm phan (KhongHydrochloride acid HCI (50ml) Bo 1
TBDC) Thudc nhudm carmine (100ml)
Thuoc nhudm orcein (100ml)
X . . Thu(f)c nhudém Fuchsin (100ml)
B6 hoa chat thue hanh Thyde nhuém xanh methylene (100ml)
phuong phap nghién ctu Bo 1
vi sinh vat
r r 0 N A ’(
B6 hoa chit tach chiét Ethanol 96% (100ml); Nudc cat (100ml)
(TBDC) A
DNA L, AL s L , , Bo 2
(Khong TBDC) Chat tay rira (nudc rira bat chén)
(100ml)
Lop 11
n-Hecxan (200ml)
B hoa chét tach chiét Eigﬁgcﬂtéll:?ggﬂ)BDc)
sac to trong 14 cay va su JUTE A A
hinh thanh tinh bt | 0tasium iodine KI (200 ml) Bo 1
(Khéng TBDC) Coban Clorua CoCI2 (500ml)
NaCl 0.9% (2000 ml)
Dung dich dinh duong [-0% h0ng dung (0 luong phihop véi | ) 10
yéu cau su dung)
NaCl 06506 |03 thong dung mi 10
500ml
DUNG CU
Lép 11
Dinh dudng khoang - ting niing suat ciy trong va nong
nghiép sach
B4 thiét bi gom: )
’ - BO thq nhan tin hiéu; Gi:ély do pH hoac
B,c} thiét bi khéo‘sét mot (Cam bién do pH; Cam bién d am;
sO dir li¢u khi trong cay (TBDC). ’ Bo 4
(Khéng TBDC) - Can dién tor do chinh xac dén 0,01g.
Kha nang cén toi da 240g.
- Thudc nhya loai thong dung, 300mm
THIET BI DAY HQC TOI THIEU - MON CONG NGHE
PHAN I: PINH HUONG CONG NGHIEP
THIET BI DUNG CHUNG
Bo yat liéu co khi g@)m: i
- Tam nhya Formex (kh6 A3, day 3 va
Bo vat licu co khi Smm), s0 lugng 10 tdm moi loai; Bo 5
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56 lugng 10 thanh;

- Vit ren va dai ¢ M3, 100 cai;

- Vit g6 cac loai, 100 cai;

- Miii khoan (duong kinh 3mm), 5 miii;
- Banh xe (duong kinh 65mm, truc
5mm), 10 cai.

- Hop phua c6 quai xach

Bo dung cu co khi

Bao gom:

- Thuoc 14 (dai 300mm);

- Thudce cap co (vat ligu: hop kim thép,
kich thudc: 150mm, thang do tir 0 dén
150mm; dung sai: 0,02mm);

- Pau vach dau (vat liéu: hop kim thép
HSS BJ cing HRC58°~65; kich thudc:
130mm, duong kinh 16: 13mm);

- Thudc do goc (vat li¢u: thép khong gi;

Khoang do: 0-180°/145mm; D¢ chia: 1°,

Do chinh xac: +/- 20";

- Thu6c do mat phang (loai thong dung);

- Dao doc gidy (loai thong dung);

- Dao cat nhya Acrylic (loai théng
dung);

- E t6 nho (Kich thudc tong thé
195x163mm; Ngam mé rong tdi da:
50mm; Vat liéu: Gang, thép);

- Diia (det, tron)-mdi loai mot chiéc;

- Cua tay (vat liéu thep khong gi, can
lam bang nhura hodc bang gd, ludi cua
lam bang thép hop kim carbon, chiéu dai
ludi cua va tay cam: 300mm);

- Tudc no vit mili det (can 1am bang vat
lidu cach dién, phan than 1am bang vat
licu thep khong gi, chiéu dai: 250mm);
- Tudc no vit bén canh (Can lam bang
wvat liéu cach dién, mii va than tron lam
bang thép khong gi, chiéu dai: 250mm);
- M6 1ét ¢& nho (vat liéu hop kim thép
cting khong gi, chiéu dai 200mm);

- Kim mo vudng (miii kim lam bang
thép hop kim cimg khong gi, phan tay
cam lam bang vat liéu cach dién, kich
thudc chiéu dai: 180mm);

- Bua c¢& nho (Pau biia lam bang hop
kim cimg, can bua lam bang vat liéu
cach dién chdng truot, chidu dai baa:
320mm);

- Sung bén keo (loai 10mm, cong suat
60W).

- Hop nhya c6 quai xach

Bo vat liéu dién

Bo vat liéu dién gom:
- Pin lithium (loai 3.7V, 1200 maH), 9

cuc;
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- Dé pin Lithium (loai dé ba), 03 cai;

- Day dién mau den, mau do (duong
kinh 0.3mm), 20 m cho mdi mau;

- Day kep cé sdu 2 dau (dai 300mm), 30
SO1;

- Gen co nhiét (duong kinh 2 va 3mm),
mdi loai 2m;

- Bang dinh céach dién 05 cudn;

- Phip dong mot mit (A4, day 1,2mm), 5
tém;

- Mudi FeCl3, 500g;

- Thiéc han cudn (loai 100 g), 03 cudn;
- Nhuya thong 300g;

- Hop dung dung cu lam b::ing vt liéu
nhua cimg c6 do bén cao, c6 tay xach,
kich thuoc: (430x230x200)mm.

B thiét bi co khi ¢& nho

Bo6 thiét bi co khi ¢& nhé gé)m:

- May in 3D ¢& nho (Cong nghé in:
FDM, D9 phan giai layer: 0,05~0,3mm,
Puong kinh dau in: 0,4mm/1,75MM,
Vit liéu in: PLA, ABS, Kich thudc lam
viée t6i da: (200x200x180)mm, Két nbi:
Thé SD, Cong USB);

- Khoan dién cam tay (str dung pin) 03
chiéc.

B dung cu dién

Bo dung cu dién gom:

- Sac pin Lithium (khay sac doi, dong
sac 600mA);

- Dong ho van ning s (DO phan giai
hién thi: 12.000 chit s6, Dai do dién ap
AC/DC/AC rms: 0 - 1000V; Sai s6 co
ban: 0,5%, Dai do dong dién AC/DC: 0 -
10A; Sai s co ban: 1,5%, Tan s6 do dén
1 MHz, Dai do dién trg: 0-40 MQ);

- But thtr dién (loai thong dung);

- Kim tudt day dién (dau kim lam bang
hop kim thép khong gi, can 1am bang vat
lidu cach dién, Kich thude day tudt: 0.6;
0.8; 1.0, 1.3; 1.6; 2.0; 2.6mm, Kich
thudce chidu dai: 180x60mm);

- Kim mo nhon (dau kim lam bang hop
kim thép khong gi, can lam bang vat liéu
cach dién);

- Kim cét (d¢au kim lam bang hop kim
thép khong gi, can 1am bang vat lidu
cach dién, Kich thudce: (150x55x15)mm;
- M6 han thiée (AC 220V, 60W), kém
dé mo han (loai thong dung);

- Hop dung dung cu 1am bang vat liéu
nhya cing c6 do bén cao, ¢o tay xach,
kich thudc: (430x230x200)mm.
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Bo cong cu phat trién
ng dung dua trén vi
diéu khién.

B6 dung cu bao mdi:
- M6 dun ha 4p DC-DC (2A, 4 - 36 V);
- M6 dun cam bién: nhiét do (dau ra so,
do chinh xac: £ 0,5°C), do a am (dau ra
50, d6 chinh xac: + 2% RH), anh sang
dau ra twong ty va sd, sir dung quang
trd), khi gas (dau ra tuong tu va s0),
chuyén dong (dau ra sb, goc quét: 120
d9), khoang cach (dﬁu ra sd, cong nghé
siéu am);

- Nut 4n 4 chan, kich thudc: (6x6x5)mm;

- Bang mach 14p trinh vi diéu khién ma
ngudn mo;

- M6 dun giao tiép: Bluetooth (2.0, giao
tiép: serial port, tan sb: 2,4 GHz), RFID
tan s6 song mang: 13,56 MHz, giao
tiép: SPI); Wifi (2,4 GHz, hd trg chuin
802.11 b/g/n, hd tro bao mat:
WPA/WPA2, giao tiép: Micro USB);

- Thiét bi chap hanh: Pong co dién 1
chiéu (9-12V, 0,2A, 150-300
vong/phut); Pong co servo (3-6V, tde
do: 0,1s/600); Bong co budc (12-24V,
bude goc: 1,80, kich thudce:
(42x42x41.5)mm, coi bao (5V, tan sb
am thanh khoang: 2,5 KHz);

- M6 dun chire nang: Mach cau H (5 -
24V, 2A); Mach RFID NFC 13.56MHZ
RC522 stt dung IC MFRC522 cua NXP
duogc su dung dé doc va ghi dir li¢u cho
thé¢ RFID NFC tan sb 13.56Mhz. Diéu
khién dong co budc (giai dién ap hoat
dong 8 - 45V, dong dién: 1,5A); role
(12Vv);

- Linh, phu kién: board test (15 x
5,5)cm, day dupont (loai thong dung),
linh kién dién tur céc loai (di¢n tro, tu
dién cac loai, transistor, LED, diode,
cong tic cac loai).

- B cong cu dugc dung trong hop nhya
kich thudc (430x230x200)mm dé st
dung va bao quan

- Huéng dan st dung di kém bo cong cu

Bién 4p ngudn

Dién ap vao 220V- 50Hz.

Dién ap ra:

- Dién ap xoay chiéu (5A): (3, 6, 9, 12,
15, 24) V.

- Dién ap mot chidu (3A): diéu chinh tir
0 dén29 V.

Co déng hd chi thi dién ap ra; c6 mach
dong ngit va bao vé qua dong, dam bao

an toan vé do cach dién va do bén dién
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trong qué su dung.

- V6 hop kim loai son tinh dién, lién két
cac mit bang khung nhua dé d& dang
thao lép. Trén mat hdp duoc in cac chi
dan co ban.

- Hién thi LED 0.56in, toc d6 hién thi
200ms.

- Chan dé bang cao su.

- Kich thudce: 120x180x145mm

- Can nang: >2.9kg

Hang hoa duoc san xuit theo tiéu chuén:
ISO 9001:2015; 1SO 14001:2015 va ISO

45001: 2018.

MO HINH, MAU VAT

Cong ngh¢ dién tir

Bo thyc hanh lip mach
dién gia dinh

Bo thuc hanh lép mach dién don gian
bao gom:

- Bang dién: chét liéu nhya, khoan 10,
kich thude (200x300)mm;

- Aptomat: loai 2 tiép diém, 250V-10A;
- Cong tic don: 2 cai, chat lidu nhya,
kich thudc (35x50)mm;

- Cong tic dao chiéu: 2 cai, chat liéu
nhua, kich thudc 35x50mm;

- O cdm dién: 6 cam doi, 250V-10A,;

- Bong den: loai bup LED 25W - 220V,
- Day dién ndi: 3m;

- Hop bao vé: lam béng vat liéu nhua
ctimg c6 do bén cao, c6 tay xach, kich

thudc phu hop.

Cong nghé dién tir

Bo thuc hanh lap rap
mach dién tir

Bo thyc hanh lap rap mach dién tir bao
oom:

- Dién tro than: 100Q2; 1kQ; 470Q;
4,7kQ; 2,2kQ; 330kQ; 180€Q2; 5,6kQ,
cong suat 0.25W, sai s6 5%, hién thi tri
sd bang vach mau.

- Dién tro kim loai: 100Q2, 470Q2, 1kQ,
4,7kQ, 10kQ, 33kQ, 47kQ, 100kQ,
330kQ, 470kQ, cong sudt 1W, sai sb
10%, hién thi tri s6 bang sb.

- Dién tro st: 10Q - 5W, 1Q - 10W, 10Q
10w, 15Q - 10W, 20Q - 10W, 22Q -
10W, sai sb 5%, hién thi tri s& béng $6.
- Tu xoay: mdt s6 loai tu xoay co dai tu
10 pF dén 120 pF.

- Tu gidy: mot s6 loai tu gidy c6 dai tir
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500 pF dén 50pF.

- Ty gdém: 0,01uF, 0,1pF, 0,22uF, 2,2uF
sai s6 5% - 10%, hién thi tri sb béng $6.
- Tu hoa: 1000uF - 25V, 100uF - 16V,
sai s6 5% - 10%, hién thi tri sb béng $6.
- Chiét ap: loai mang than, loai tinh
chinh, cong suat |W

- Loa: 3 cai, loai cong sut IW

- Pén LED: 5 cai loai 5V

- Loi ferit dién ap dau vao 220V, dién ap
dau ra 12V, c6 cuong do dong dién 1A.
- Tirixto: loai thong dung NEC2P4M
hoac tuong duong.

- Triac: loai BTA 06-600 hoac tuong
duong.

- Diac: loai DB 3 hodc twong duong.

- Tran zi to: mdi loai 1 cai: C828; A 546;
H1061; A671 hoac tuong duong.

- IC: loai IC 74xx, 78xx; 79xx; hoac
tuong duong.

- Bo mach thu: kich thudc (150x55)mm
- Hop bao vé: lam béng vat liéu nhua
cing c6 do bén cao, c6 tay xach, kich
thudc phu hop.

PHAN II: PINH HUONG NONG NGHIEP

THIET BI DUNG CHUNG

Thiét bi do pH

- Loai thong dung, cam tay;

- Déi do tir 0 -14 do pH;

- P96 phan giai: 0,01pH;

- D06 chinh xac: + 0.01%;

- Diéu kién lam viéc: 0 ~ 50°C;

- Hién thi: sb trén man hinh LCD;
Hoic sir dung cam bién do pH ¢ phan

TBDC ctia mon hoc)

Cai

Thiét bi do ndng d6 oxy,
hoa tan trong nudc

- Loai thong dung, cam tay;
- Pham vi do: 0-19,9 mg/l;
- Bo phan giai: 0.1 mg/l;
- Do chinh xac twong ddi: +/- 0,5 mg/l;
- Tu dong bu nhiét: 5 ~ 45°C;
- Diu kién 1am viée: 5 ~ 45°C;
- Nhiét do do: 5 ~ 99,9°C;
Hoic sir dung cam bién do ndng do oxy
6 phan TBDC ctia mon hoc).

Cai
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Thiét bi do ham luong

- Loai thong dung, cAm tay;

- Thang do: 0.00 - 9.99 ppm (mg/L)
NH3-N (amoni-nito);

- D6 phan giai: 0.01 ppm;

- B chinh xac: + 0.05 ppm;

3 amoni trong nudc - Mbi truong do: 0 dén 50°C; Cai
- Ty dong tat: sau 10 phut khong st
dung;
Hoac st dung cam bién & phén TBDC
cua mon hoc).
- Dién ap: 220 v/50hz;
. , R ~ - Cong xuat: 220W;
4 :\n/II?: hutchan - khong| Cong suat hut: 0,12 Mpa; Cai
- Murc @6 han: > 6 muc;
- Kich thudc han: 5S0mm ~ 300mm.
- Loai thong dung, cam tay;
- Pham vi do: 0.00ppt - 50.00ppt (chi sb
ppt s6 gam mudi /1kg nudc bién tuong
duong 1/1000);
5  [Thiét bi do d6 mdn - D6 chinh xéc: £ 0,2%; Céi
- Pham vi nhiét d¢ do: 0 ~ 60°C;
- Hién thi: s6 trén man hinh LCD;
Hodc str dung cam bién do néng d0 man
6 phan TBDC ctia mon hoc).
- Bép don. Chat liéu mat bép: Kinh chiu
nhiét;
6 Bép tir - Tinh nang an toan: Ty ngat khi bép Cai
nong qua tai, khoa bang diéu khién, canh
bao dung cu nau khong phu hop.
7 Kinh ltp cim tay E(;lal thong dung, 46 phong dai t61 da 10 Chie
Lam bang st nung, mau tring.
Cdi c6 duong kinh > 100mm, do sau >
60mm, thanh cbi day chiu dugc va dap
8 Bo chay cdi st co hoc, bé mat long cbi c6 do san nhung Bo
min dé d& dang nghién mau.
Chay c6 chiéu dai > 100mm, dudng kinh
> 25mm, dau chay bo tron, min.
Lam béng chat liéu khong ri, chiu nudc,
9 Ray chiu man, duong kinh > 150mm, 16 ray Cai
1mm.
N e Thuy tinh trung tinh, chiu nhiét, hinh try -
10 |bia thuy tinh D6mm dii 250mm. Cai
11  [Thia xtc hoa chat Thuy tinh dai 160mm, than ®5mm. Cai
x X 12 X Bang Inox. Kich thudc ®6mm, can dai .
12 [Muong dot hoa chat O50mm. Cai
13 [Kep dbt hoa chat Inox, c6 chiéu dai 250mm, ®5,5mm. Cai

BANG/DPIA/PHAN MEM/VIDEO
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THIET BI DAY HQC TOI THIEU CAP TRUNG HQC PHO
THONG - MON TIN HQC

PHONG THU'C HANH TIN HQC

Ban dé may tinh

Ban may tinh:

Ban bang gb cao su tu nhién ghép thanh,
Mat ban day 25mm, chan ban, yém ban
ngin ban phim déu day 18mm, chdng
triy xudc va thAm nude nhe.- Ban ¢6 1
16 ludn day trén mit ban,

1 khay ban phim truot

1 k¢ CPU roi.

KT ban: W1200 x D600 x H 750mm

70

THIET BI DAY HOC TOI THIEU CAP TRUNG HQC PHO

THON

G - THIET BI DUNG CHUNG

Bang nhom

Bang nhom (bang gidy):

Kich thudc (400x600x0,5)mm, mot mat
mau tring ké 1i 6 li dung dé viét but da
x6a dugc; mot mat mau xanh, dong ké 6
vudng tring dung dé viét phan.

Chiéc

12

Nam cham

Nam cham vinh citu, vo ngoai bang thép
ma Crom, c6 tay nam nhya, duong kinh
F32mm

Chiéc

100

Nep treo tranh

Khu6n nep 6ng dang det; kich c& day
6mm, rong 13mm, dai (1090mm,
1020mm, 790mm., 720mm, 540mm,
P90mm), bang nhya PVC hoic tuong
duong, co 2 moc dé treo.

Chiéc

50

Gié treo tranh

Kich thudce: 500 x 1450 x 1.200-2.000
mm

Khung bang thép hop 20 x 40; 20 x 20,
25 X 25

C06 15 mac treo

4 banh xe bang nhya di chuyén

Dicu chinh d6 cao tir 1.200 dén 2.000
mm

Toan bd son tinh dién mau ghi sang

Chiéc

CAN DIEN TU

Béo hanh theo tiéu chuin hing san xut
12 thang.

Thong s6 k¥ thuat chi tiét:

+ Kha ning can: Téi thiéu 0,1kg — T6i
da: 180kg

+ Man hinh hién thi kich thuéc: 7.2cm *
3.2cm, hién thi trong luong 4 s6 15 rang,
hién thi dung lwong Pin, hién thi nhiét
do.

+ Pon vi do: Kg/Lb

+ Vat liéu: Lép sau nhya ABS

Chiéc

38




+ Mat Kinh cudng lyc diy 6mm.

+ Kich thudc can: 280mm (rdng) x
P80mm (day) x 20mm (cao).

Tinh ning: C6 ché d6 Bluetooth két ndi
App dé sir dung qua Smartphone dé do
cac chi sb co thé: BMI, m&, du thira
can,....

Ngudn dién:

+ St dung Pin Lithium 150MAH USB
3,7V, 6 thé sac di sac lai nhiéu 1an

+ Cong sac USB Type - C

+ Cam bién 4 diém.

+ Tu dong bat khi nguoi dung dung 1én
can

+ Ty dong tat khi khong sir dung

Phu kién: Huéng dan sir dung, day do
suc khoe, day sac.

Nhiét ké do tran hd trg do tran hoan toan
khong can tiép xtc da, do nhanh chi sau
1 giay

A 1A g A e Cam bién: Pin nhiét dién -
6 INhi¢t ke dién Ché d do trén: Tix 34.0°C dén 42.2°C | 2
Ché d6 do bé mit: T -22.0°C dén 80°C
Ché do do nhiét d6 phong: Tir 10°C dén
40°C

2.3. Céc yéu cdu khac

- Nha thau phai cam két cung cap Catalogue hodc tai liéu k§y thuat, trong d6
thé hién day du dic tinh, thong s6 k¥ thuat cia tat ca hang hoa (truong hop can
thiét, Bén moi thau yéu cau nha thau cung cap ban gdc tai liéu dé ching minh).

- Tat ca hang hoa cung cap phai dap tng cac yéu cau ky thuat thi méi duoc
coi 1a dap tmg yéu cau cia E-HSMT va dugc xem xét danh gia & budc tiép theo.

- Hang héa do nha thau cung cap phai dap Gmg chinh xac céc tiéu chuan ky
thuat, yéu cau chirc nang theo ndi dung cuia HSMT, khong vi pham ban quyén,

nguodn gdc xuat X 18 rang, chinh hang, c6 day du tai liéu huéng dan di kém theo
dung tiéu chuin cta nha san xuét.

- Hang héa chao thau phai duoc bao hanh tbi thiéu 12 thang va theo tiéu
chuan ctia nha san xuat. Nha thau phai cam két cung cap dich vy bao tri, stra chira
vong 02 nam ké tir ngay sir dung.

- Nha thau phai c6 ké hoach khic phuc su cd, stra chita hang hoa ti da trong
thoi gian 24 gio ké tir thoi diém Nha thau nhan duge thong bao caa Chu dau tu va
chiu moi chi phi lién quan dén viéc kiém tra, khic phuc su cd, stra chira khi khong
ctr can bo k¥ thuat trong thoi gian 24 gid ké tir thoi diém Nha thau nhan duoc
thong bao ctua Chu dau tu trong thoi gian hang héa con bao hanh.

3. Kiém tra va thir nghiém
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Cdc kiém tra va thir nghiém can tién hanh goém c6

- Kiém tra kiéu dang, nhan mac, hinh thue hang hoa.

- Kiém tra théng sé so véi cdc yéu cau cia HSMT va ban giao, nghiém thu
dwa vao su dung.

- Toan bé hang héa phdi dwege thir nghiém néu cé, kiém tra dé chimng t6 rang
hang héa thod man toan b cdc yéu cau cia diéu kién ky thudt nay. Nha thau phdi
cung cdp toan bé cdc hang héa, dung cu can thiét, lao déng va cdc phi té chirc
thir nghiém can thiét khdc dé tién hanh thir nghiém hang héa bang chi phi cia
minh, ké cd chi phi thay thé méi cdc chi tiét bi hw hong hay budc phdi hw héng
sau sir dung, ké ca chi phi dién thir nghiém. Cdc chi phi nay can dwa vao ngay dé
xudt tai chinh cia nha thau khi chao hang. Néu trong E-HSDT khéng chi 16 chi
phi nay thi dwoc hiéu la da bao gom trong gid cdc thiét bi ¢é lién quan.

- Toan b¢ cac thu nghiém phai tién hanh véi sw ¢é mat cua dai dién bén moi
thau va bén chdo thau

- Chii dau tw c6 quyén tién hanh cdc kiém tra b6 sung. Néu ¢ két qua khong
diing theo E-HSMT thi chi phi kiém tra bé sung nha thau phdi chiu, ciing nhw moi
chi phi swta chita cho toi khi hoan chinh.
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