Chuong V. YEU CAU VE KY THUAT

Muc 1. Yéu cau vé ky thuit

Yéu cau vé k¥ thuat bao gdm cac ndi dung co ban nhu sau:

1.1 Giéi thiéu chung vé dw an va géi thau

- Tén goi thau: Goi thau s 2: Mua sam thiét bi cho cac phong bd mon cua
Truong THPT Chg Méi

- Tén du toan mua sdm: Mua sdm thiét bi day hoc thyc hién Chuong trinh
gido duc pho thong 2018 nam 2025

- Tén Cha dau tu: Truong THPT Cho Moi.

- Nguén von: Dé an ting cudng co s& vét chat (Mua thiét bi day hoc thyc hién
chuong trinh GDPT 2018 cho céc trudng truc thuoc S6 GD&DT)

- bia diém thyc hién géi thau: Truong THPT Cho Moi

- Thoi gian thyc hién géi thau: 30 ngay.

- Hinh thtc hop déng: Tron goi.
1.2. Yéu cau vé k¥ thuat

a) Yéu ciu vé k§ thuat chung:

- Hang hoa, thiét bi chao thau phai dam bao mai 100%, ding chung loai theo
yéu cau ctia E-HSMT, san xuét tir nim 2024 trd lai day c6 nguon goc Xuat x{ 1o
rang, c6 catalogue hodc tai liéu ky thuat voi day du cac thong so k¥ thuat kem theo.
Dé bao gom day du vat tu, phu kién kém theo dé lip dat hoan chinh, van hanh theo
yéu cau ctia chi dau tu

- Thoi gian bao hanh cho toan bd géi thau tuan thi yéu cau E-HSMT va tbi
thiéu 12 thang (cac phu kién di kém bao hanh 03 thang) hodc theo tiéu chuan nha
san xuat nhung khong it hon 12 thang (cac phy kién di kém bao hanh khong it hon
03 thang), ké tir ngay nghiém thu dua vao str dung.

b) Yéu cau vé k¥ thuét cy thé:

Tom tat thong sb k¥ thuat cua hang héa, dich vu lién quan. Hang hoa, dich
vu lién quan phai tuan thu cac thong sb k¥ thuat va tiéu chuan sau day:

STT | Chii dé day hoc| Tén thiét bi Théng sb ky thuat

MON VAT LY

THIET BI
DUNG CHUNG

(San pham duogc san xudt va lip rap boi nha san xuat dat tiéu
chuan ching nhén: ISO 45001: 2018, chiing nhan: ISO
14001:2015, chimg nhan: ISO 9001: 2015)
- V6 ngudn bang ton son tinh dién. Kich thudc: Dai 270 mm /
Rong 100 mm / Cao 100 mm.
1 Bién ap ngudn | Nip vo nguon ¢6 quai xach bang nhwa mém
- Pién ap dau vao 220V - 50Hz
- Di¢n 4p ra:

+ Pién 4p xoay chiéu (5A): 3, 6,9, 12, 15,24 V;

+ Dién 4p mot chiéu (3A): didu chinh tir 0 - 24V
- Co ddng hd chi thi sb dién tir hién thi dién 4p diu ra mot
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chiéu. Nam chinh dién ap mot chiéu toan dai tir 1,25 - 24VDC
- C6 mach ty dong dong ngat va bao vé qua tai

B6 thu nhan sb
lidu

(San pham duoc san xuat va lip rap boi nha san xuat dat tiéu
chudn chimg nhan: ISO 45001: 2018, chimg nhan: ISO
14001:2015, chtiing nhan: ISO 9001: 2015)
* Thong s6 ky thuét:
- CPU: Quad core 64-bit ARM-Cortex A72, 1.5GHz
- RAM: 2GB
- Wifi: 802.11 b/g/n/ac Wireless LAN
- Bluetooth: 5.0 BLE
- Ethernet: 1 cong Gigabit Ethernet
- USB: 2 cng USB 3.0, 2 cong USB 2.0
- SD: 1 cong SD Card
"- HDMI: 2 cdng Micro HDMI, d6 phan dai 4K
1 cong man hinh MIPI DSI"
- Camera: 1 cong camera MIPI CSI
- GPIO: 40 chan GPIO gém, UART, 12C, SPI, SDIO, DPI,
PCM, PWM, GPCLK
- RS485: 2 cdng USB-C, giao tiép RS485, giao thic Modbus
RTU
- Man hinh: 480x320 (3,5 inch), giao tiép SPI 125MHz, cam
ung dién tré
- Thé nhd: 128 GB, luu hé diéu hanh va dix liéu
- Hé diéu hanh: Raspbian GNU/Linux 10 (buster)
- Ngudn: 1 cdng ngudn 5VDC, USB-C
- Bo chuyén dbi RS485 sang USB:

+ B0 chuyén ddi sir dung dé két nbi cam bién voi may tinh
cd nhan

+ Cong RS485: 01 cong, loai USB-C

+ Cbng USB: 01 céng, loai USB-A
* Phan mém thu thap dit liéu cai dat trén b thu nhén dit li¢u
- Model: RSTEMe-V5
INO1 dung
Phan mém duoc cai dit trén bo thu thap dit liéu véi gidy phép
sir dung cong dong va ma ngudn mé duoc luu trit ngay trén
bo thu thap dir lidu.
Chuc nang
+ Tu dong két ndi v6i cac cam bién
+ Hién thi két qua do dudi dang ddng hd chi thi sb
+ Hién thi két qua do duéi dang ddng hd chi thi kim
+ Hién thi két qua do bang do thi
+ Chuyén d6i cac don vi do
H+ Ty dong tinh toan cac thong s6 do co ban nhu: gia tri 16n
nhat, nho nhét, gia tri trung binh, phuong sai, d6 1éch chuén...
+ Luu trir dir lidu két qua do
+ Truyén dit liéu luu trir 1én may tinh
* Phan mém thu thap dit liéu cai dat trén may vi tinh
INO1 dung:
Phan mém duoc cai dit trén may tinh ca nhan véi gidy phép
sir dung cong dong va ma ngudn md duoc luu trix trén website
va github. Pay khong chi 12 phin mém dung dé do luong va
thu thap dir li€u, ma con duoc dung dé phén tich, nghién ciru
danh gia s6 liéu. Phan mém co6 cac md dun 1ap trinh va diéu
khién theo kich ban st dung dé diéu khién va giam sat cac hé

thong do ludng phirc tap trong thyc té.
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Chtrc nang:

- Chire nang quan ly

+ Phan cip: phan mém cho phép phéan cip quan 1y theo timg
nguoi dung gom: Quan ly, Gido vién, Hoc sinh, cap cao hon
c6 quyén thém, sura, x0a tai khoan cép thap hon

+ Phan quyen Mbi cip quan ly chi co thé truy cap vao cac mo
dun phan mém tuong (g voi quyen truy cap duoc cap, gitp
viéc quan 1y va su dung phan mém hiéu qua. VD: gido vién
sinh hoc chi thay cac cam bién va mé dun mén sinh hoc, hoc
sinh chi nhin thdy cam bién va mo dun thyc hanh dugc gido
vién cho phép. Quan ly co6 toan quyen truy cép, cé thé kiém
tra ai di ding nhap, ai thuc hanh, két qua cac bai thyc hanh...
+ Danh sach: mdi tai khoan quan 1y riéng mot danh sach cac
thiét bi va mo dun phan mém. Nguoi ding c6 thé thém hoic
xOa cac chirc ning hay thiét bi khong dung, gitp phin mém
don gian va dé sir dung.

- Chtic nang do luong

+ Tim kiém va két ndi v6i cac cam bién, mé dun didu khién,
mo hinh thi nghiém

+ Hién thi két qua do dudi dang ddng hd chi thi sb

+ Hién thi két qua do dudi dang ddng hd chi thi kim

+ Hién thi két qua do bang do thi

+ Hién thi két qua do kiéu may hién song

+ Hién thi dong thoi nhidu cam bién trén mot bang hién thi s6
+ Chuyén ddi cac don vi do

H+ Ty dong tinh toan cac thong s6 do co ban nhu: gia tri 16n
nhit, nho nhat, gia tri trung binh, phuong sai, d6 1éch chuén. ..
- Chtric nang thuc hanh co ban

+ Hién thi dit liéu dong thoi dang s, d6 thi va bang liét ké

+ Hién thi dit lidu dang logarit (thuc hanh so sanh cac cam
bién khong cung dai do)

+ Hién thi toi thiéu duong dd thi ciia 5 lan thyc hanh khac
nhau trén ciing mot do thi, mdi 1an thic hanh c6 tén va mau
duong dd thi khac nhau dé so sanh.

+ Hién thi m&i cam bién mét truc do thi riéng dé d& dang
tham chiéu két qua do

+ C6 thé 4n hién cac dudng dd thi, ghi chu dit liéu trén diém
duogc danh dau

+ Chuyén ddi gitra cac don vi do

+ Cai dat do phan dai (1~0.001)

+ C6 thé thém, x6a cam bién vao bai thuc hanh dé két nbi
ddng thoi nhiéu cam bién trong cac bai thyc hanh so sanh.

+ Cai dit dugc thoi gian (hodc tin s 0.2 dén 500 Hz) lay
mAau.

+ Cai dat dugc kiéu 1y miu: bang tay (nhan phim hodc chudt
dé 1y tirmg mau) hodc tw dong (1dy mau lién tuc)

+ Cai dat dugc thoi gian thyc hanh

+ Hién thi cac thong sb danh gia co ban: sé miu, gia tri cao
nhit, thap nhét, trung binh, phuong sai, d6 1éch chuén.

+ Luu, mé dir liéu dang tép

+ Xuat dit lidu dang excel, bao céo, gdm thong tin ngudi ding
va dir liéu thyc hanh

- Chitc nang thyc hanh nang cao

+ Két ndi nhiéu cam bién, mo dun thuc hanh, mé hinh thi

nghiém
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+ Hién thi nhiéu man hinh s6 va do thi két hop

+ Thu thap dit liéu tir cam bién va diéu khién thiét bi theo kich
ban

H+ Thue hanh diéu khién va giam sat theo thuat toan

+ Lép trinh kich ban bing ngdn ngir JavaScript

B thiét bi do ki
thudt so tich hop

Model: SBK-KTS1012
- Xuét xir: Cong ty TNHH thiét bi gido duc théng minh Khang
Thinh
(San pham duogc san xuat va lp rap boi nha san xuét dat tiéu
chuan ching nhéan: ISO 45001: 2018, chitng nhan: ISO
14001:2015, chtiing nhan: ISO 9001: 2015)
- Ray nhém dinh hinh; Kich thudce: Dai 1000 mm / Rong 100
mm / Day 40 mm.
- Doc chiéu dai cta ray co thudc, do chia nhé nhét 1 mm.
- Ray c6 chan dé va cac vit chinh thing bang 3 diém; Trén ray
c6 ranh dinh hudng banh xe cia xe 1dn ky thuét s6; O mot
dau ray c¢6 01 bo khai phat chuyén dong b.'?mg co khi véi co
cdu nén 10 xo 3 cap do va nha co bang tay ding khoi dong xe
ky thuat s6; Tai dau kia cua ray c6 vat chan han ché chiéu dai
chuyén dong cua xe. ‘
- Méng ray co thé thay ddi do nghiéng so v6i phuong nim
ngang dén 5 do bang gbi ké gd c6 bac.
- 02 xe k¥ thuat s6 co than xe dudi bang hop kim nhém; Phan
trén bang nhya cimg. 2 truc banh xe lin dugc d& bang vong
bi. Than xe ¢ cac rinh dé gin két cac phu kién.
- Xe ky thuat s6 duoc tich hop bd cam bién do: Khoang cach
(qua goc lan ctia banh); Po gia toc va do luc, véi cac thong sd
co ban:

+ Do lyc: dai do £ 100 N, d6 phan giai 0,1 N, d6 chinh xac
+ 1%

+ Xac dinh vi tri: d¢ phan giai = 0,2 mm.

+ Po van tdc: dai do + 3 m/s.

+ Po gia tbe: dai do + 16g (g = 9,8 m/s2).

+ Ngudn: PIN Lithium-Ton, dung lugng 3400mAh, s lan
sac xa > 1500 lan, dong sac ti da 2.1A, dong xa ti da 2.4A,
céng sac USB-C
- B dinh tuyén ding dé thu thap va ddng bo dir lidu do tir 02
xe lan k¥ thuét s6, dinh tuyén dit liéu cho cac giao tiép c6 day
(modbus RTU), khong déy (bluetooth), véi cac thong sb co
ban:

+ Chip diéu khién: xung nhip 20MHz, bd nhd ROM 32KB,
RAM 1,5x8KB, bd nh¢ dir liu 256x8

+ Giao tiép khong day: song RF, tin sb 2.4GHz, toc do
truyén dit 1iéu 2MBPs, 125 diém nhay tan

+ Giao tiép Bluetooth: 4.0 BLE, tan s 2.4GHz, diéu ché
GFSK, tim xa 100m

+ Giao tiép c6 day: RS485, giao thirc modbus RTU, tc d6
115200 bps, tim xa <1000m, céng USB-C
- Phan mém tiéng Viét duoc két ndi v6i thiét bi thu thap dix
lidu (TBDC - thiét bi dung chung), két ndi véi dién thoai
va/hodc may tinh bang két ndi khong day dé do cac thong sb.
- 02 vat gia trong béng kim loai, khoi lugng mdi vat 250g

Bo thiét bi day]

hoc dién t&r, mo|

hong mon Vat li

Quy Qinh yé san phém Muc L4 trang 2 Danh muc thi‘ét bi day
hoc t61 thi€u mén Vit ly dung cho cap Trung hoc pho théng
theo thong tu s6 39/2021/TT-BGDDT
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M6 ta chung Pap tng yéu cau ciia Chuong trinh mon Vat 1y
cap THPT (CTGDPT 2018), c6 hé théng hoc lidu dién tir (md
phong 3D, hinh anh, so dd, am thanh, video, cac cau hoi, dé
kiém tra) di kém va dugc t6 chirc, quan 1y thanh hé thong thu
vién dién tr, thudn 1gi cho tra clru va st dung. Giup giao vién
xdy dung ké hoach day hoc (gido 4n) dién tir, chudn bi bai
day, cac hoc li¢u dién tir, chuén bi cac bai tap, bai kiém tra,
danh gia dién tir phu hop vdi Chuong trinh.

Hinh thirc, mu ma "- Chét liéu: Nhua

- Mau sic: Tréng

- Két ndi: USB 3.0

- Kich thudce: 73 x 20 x 7,5mm

- Mdi 01 USB chira bo cai va ma key kich hoat st dung bo
hoc liéu

- Bao mat dir liéu, chéng sao chép

- B san pham ban giao bao gdm 1 USB + 01 Sach hudng dan
su dung + 1 hop dung kich thude 10x10x1,8cm, USB duge
bao vé boi mut chdng sdc giup phong tranh hu hong.

- M01 san phdm ngudi dung dugc cép thém 01 tai khoan bao
gdm tén diang nhap va mat khiu truy cip phan mém va thu
vién dién tir duoc truy cap tai:

+ Dia chi web https://smartschool.edu.vn

+ Ung dung cai dit trén may tinh ca nhan hoic thiét bj man
hinh thong minh, hd trg sir dung duoc trong moi truong khong]
c6 két ndi internet."

Mbi trueong trién khai "- Phan clng:

+ CPU Core i3 hoac cao hon

+ RAM 4GB hodc cao hon

+ O clg may tinh ¢4 nhan: Tréng it nhit 20 GB

- Hé diéu hanh hd trg: Windows 7, Windows 10, Windows
11

- Ung dung hd tro str dung duogc trong méi truong khong co
két ndi internet

- Dbi v6i chire ndng nang cao:

+ Ngoai Windows 7, Windows 10, Windows 11 thi ing dung
con st dung dugc trén MacOS tir phi€n ban 10.14.6 trd 1€n.
+ St dung dugc trén man hinh tuong tac va man hinh cam
ung.

+ Website dugc truy cap thong qua cdc trinh duyét web phé
bién: Chrome Cbc cde, Mozilla Firefox, Microsoft Edge,
LV..V..

MO ta tinh nang co ban "- Nhom chirc ning hd trg giang day:
soan gido an dién tir; hudng dan chuén bi bai giang dién tir;
hoc liéu dién tir (hinh anh, so dd, am thanh, video); chinh stra
hoc lidu (cét video);

Day ndi

(San pham duogc san xudt va lip rap boi nha san xuat dat tiéu
chuan ching nhén: ISO 45001: 2018, chitng nhan: ISO
14001:2015, chitng nhan: ISO 9001: 2015)

- 20 day ndi dan dién dai 500 mm, tiét dién 0,75 mm2, co
phich cim kiéu qua chudi @4 c6 tinh dan hdi tuong thich véi
giéc cim mach dién trén céc thiét bi.

- 02 mo kep ca sdu dugc tich hop sin tai 1 dau cua day ndi,
thuan tién cho viéc két ndi khi thuc hién céc thi nghiém

da nang

Dong hod do diénHién thi dén 4 chit s6. Gi6i han do:

- Dong dién mot chiéu: 10 A, céc thang do pA, mA, va A;
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- Dong dién xoay ‘chiéu: 10A, cac thang do pA, mA, va A;
- Dién ap mot chiég: 600V, cac thang do mV va V;
- Dién ap xoay chiéu: 600V, cac thang domV va V.

Gia thi nghiém

(San pham dugc san xudt va lip rap boi nha san xuat dat tiéu
chuan ching nhén: ISO 45001: 2018, chitng nhan: ISO
14001:2015, chirng nhéan: ISO 9001: 2015)
- Chén dé bang kim loai, son tinh dién mau ti, khdi luong
khoang 2,5 kg, bén chéc, én dinh, duong kinh 16 10mm va vit
M6 thang goc voi 16 dé gir truc duong kinh 10mm, c6 hé vit
chinh cén bang.
- Thanh try bang inox, ¢ 10mm gdém 3 loai:

+ Loai dai 500mm va 1000mm;

+ Loai dai 360mm, mot dau veé tron, du kia c6 ren M5 dai
15mm, ¢é écu ham,;

+ Loai dai 200mm, 2 dau vé tron: 5 céi;
- 10 khép ndi bang nhom duc, (43x20x18) mm, ¢6 vit him,
tay vin bang thép.

HOp qua treo

Gom 12 qua bang inox loai 50g, c6 2 moc treo, dugc dung
trong hdp bang nhua kich thude: (10x8x5)cm

Lo xo

(San pham duoc san xuat va lip rap boi nha san xuét dat tiéu
chuan ching nhéan: ISO 45001: 2018, chitng nhan: ISO
14001:2015, chitng nhan: ISO 9001: 2015)

- 03 Lo xo bang thép ma kém véi do cimg khac nhau, duong
kinh vong cuén 16 xo @20, dai 80 mm; C6 d cing trong
khoang 3-4-5 N/m

| 2 ddu 10 xo uén moc dé moc treo cc vat thi nghiém

10

M4y phat 4m tan

(San pham duoc san xuat va lidp rap boi nha san xuat dat tiéu
chudn chimg nhan: ISO 45001: 2018, chimg nhan: ISO
14001:2015, chtiing nhan: ISO 9001: 2015)

- V6 may phat bang ton son tinh dién. Kich thudc : Dai 210
mm / Rong 100 mm / Cao 100 mm.

- Nip v6 c¢6 quai xach bang nhya mém

- Dién ap st dung 220V - 50Hz

- Phat tin hiéu hinh sin, ctra hién thi tin s6 co dong hd dém chi
thi LED 4 chit s§; Dai phat tan s6 cia may tir 0,1 Hz dén 1000
Hz dugc chia bang chuyén mach xoay 4 bac: 0,1 Hz-1 Hz/ 1
Hz - 10 Hz/ 10 Hz - 100 Hz/ 100 Hz - 1K Hz.

- Dién ap dau ra Max 15V; Cong sut tiéu thu 20W

-Ca3l giéc cim 156 04 cép tin hiéu duge b tri phia trude mat
may (dong bd voi tat ca cac niit chirc nang khac) thuan loi cho
viéc thao tac 1am thi nghiém.

13

Cam bién am|
thanh

(San pham duoc san xuat va lip rap boi nha san xuét dat tiéu
chudn chimg nhan: ISO 45001: 2018, chimg nhan: ISO
14001:2015, chtiing nhéan: ISO 9001: 2015)
- Cam bién:

+ Dién ap hoat dong: 2.7~5.5V

+ Péu ra twong tu: 2Vpp/1.25V

+ Dong lam viéc: 3mA

+ Tan s dap tmg: 20Hz~20kHz

+Dai do: 40 ~ 100dBA

+ D¢ phan dai: 0.1dBA
- Mo-dun:

+Sir dung vi diéu khién 8-bit

+ Xung nhip 20MHz

+B¢ nhd ROM 32KB, RAM 1.5Kx8
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+ B0 nh¢ dit liéu EEPROM 256x8
+ Bo chuyén ddi twong ty - sé ADC 12 bit
+ Giao tiép RS485 theo giao thirc Modbus RTU
- Ngudn cép: 5Vde/3A
- Phﬁn mém tiéng Viét: STEMe
- Cong két nbi: USB-Type C
- Kich thudc hop diéu khién: (64x34x22)mm

14

Loa (loa min ni)

Loa vi tinh Microlab M105 2.1
Loai loa Loa c6 day

Téng cong suat loa 10W

Cong suit loa siéu tram 5W
Cong suit loa vé tinh 2x2.5W
Tan sb dap g 40Hz - 20.000Hz
Diéu khién tir xa Khong

Cong tin hiéu vao Jack 3.5mm

15

Cam bién dong
dién

(San pham duoc san xuat va lidp rap boi nha san xuat dat tiéu
chudn chimg nhan: ISO 45001: 2018, chimg nhan: ISO
14001:2015, chtiing nhan: ISO 9001: 2015)
- Cam bién :
+Daéi do: £3A
+ D0 phan dai: £1mA
- Mo-dun: ‘
+Sir dung vi diéu khién 8-bit
+ Xung nhip 20MHz
+B6 nhd ROM 32KB, RAM 1.5Kx8
+ B9 nhd dir liéu EEPROM 256x8
+ Giao tiép RS485 theo giao thirc Modbus RTU
- Ngudn cép: 5Vde/3A
- Phﬁn mém tiéng Viét: STEMe
- Cong két nbi: USB-Type C
- Kich thudc hop didu khién: (64x34x22)mm

16

Cam bién dién|
the

(San pham duogc san xudt va lip rap boi nha san xuat dat tiéu
chudn chimg nhan: ISO 45001: 2018, chimg nhan: ISO
14001:2015, chirng nhéan: ISO 9001: 2015)
- Cam bién:
+Dai do: £ 12V
+ Do phan dai: + 0.01V
- Mo-dun:
+Sir dung vi diéu khién 8-bit
+ Xung nhip 20MHz
+B9 nhd ROM 32KB, RAM 1.5Kx8
+ Bd nh¢ dit liéu EEPROM 256x8
+ Giao tiép RS485 theo giao thirc Modbus RTU
- Ngudn cap: 5Vdc/3A
- Phan mém tiéng Viét: STEMe
- Cong két nbi: USB-Type C
- Kich thudc hop didu khién: (64x34x22)mm

I

DUNG CU

Pong hoc

Thiét bi do do
dich chuyén, toc
do, van toc

(San pham dugc san xudt va lip rap boi nha san xuat dat tiéu
chudn chimg nhan: ISO 45001: 2018, chimg nhan: ISO
14001:2015, chirng nhéan: ISO 9001: 2015)

- Ray nhém dinh hinh; Kich thudce: Dai 1000 mm / Rong 100
mm / Day 40 mm.

- Doc chiéu dai cia ray c6 thude, do chia nhé nhat 1 mm.
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- Ray c6 chdn dé va cac vit chinh thing bang 3 diém; Trén ray
co ranh dinh hudng banh xe cua xe 1an k¥ thuat s6; O mot
dau ray c6 01 bo khoi phat chuyén dong bang co khi véi co
cdu nén 10 xo 3 cép d6 va nha co bﬁng tay dung khoi dong xe
k¥ thuat s6; Tai dau kia cta ray ¢ vat chan han ché chiéu dai
chuyén dong cua xe.
- Mang ray c6 thé thay d6i do nghiéng so v6i phuong nim
ngang dén 5 do bang gbi ké gd c6 bac.
- 02 xe k¥ thuat s6 co than xe dudi bang hop kim nhém; Phan
trén bang nhya ctng. 2 tryc banh xe lin dugc d& bang vong
bi. Than xe co cac ranh dé gén két cac phu kién.
- Xe ky thuat s6 duoc tich hop bd cam bién do: Khoang cach
(qua goc lan cua banh); Do gia toc va do luc, véi cac thong sb
co ban:

+ Do lyc: dai do £ 100 N, d6 phén giai 0,1 N, d6 chinh xac
+ 1%

+ Xac dinh vi tri: 4§ phan giai = 0,2 mm.

+Po van toc: dai do + 3 m/s.

+ Po gia toc: dai do + 16g (g = 9,8 m/s2).

+ Ngudn: PIN Lithium-Ion, dung lwong 3400mAh, s6 lan
sac xa > 1500 lan, dong sac ti da 2.1A, dong xa ti da 2.4A,
céng sac USB-C
- B dinh tuyén ding dé thu thap va dong bo dir liéu do tir 02
xe lan k¥ thuét s6, dinh tuyén dit liéu cho cac giao tiép c6 day
(modbus RTU), khong day (bluetooth), vdi cac thong s co
ban:

+ Chip diéu khién: xung nhip 20MHz, b nhé ROM 32KB,
RAM 1,5x8KB, bd nh¢ dit liu 256x8

+ Giao tiép khong day: song RF, tan s6 2.4GHz, toc do
truyén dit 1iéu 2MBPs, 125 diém nhay tan

+ Giao tiép Bluetooth: 4.0 BLE, tan sb 2.4GHz, diéu ché
GFSK, tdm xa 100m

+ Giao tiép c6 day: RS485, giao thirc modbus RTU, tdc do
115200 bps, tAm xa <1000m, céng USB-C
- Phan mém tiéng Viét duoc két ndi v6i thiét bi thu thap dix
lidu (TBDC - thiét bi dung chung), két ndi véi dién thoai
va/hodc may tinh bang két ndi khong day dé do cac thong sb.
- 02 vat gia trong bang kim loai, khdi lugng mdi vat 250g

(San pham duogc san xudt va lip rap boi nha san xuat dat tiéu
chuan ching nhéan: ISO 45001: 2018, chitng nhan: ISO
14001:2015, chiimg nhan: ISO 9001: 2015)

- Mang nhom dinh hinh; Kich thude: Dai 1000 mm / Rong 60
mm / Day 36 mm.

- Doc chiéu dai cta mang co gén thude, do chia nho nhét 1
mm. Ke goc vuéng 3D br?mg nhya dung lam mde dinh vi tri

Thiét bi do vangoc “0” cua vat roi.

toc va gia toc cua
vat roi tu do

- Mang nhom c6 gén coc kim loai duong kinh @10 tai mot
dau ding dé lién két v6i gia thi nghiém 3 chan (TBDC), tao
phuong thing dimg.

- Mot ddu mang nhom cé gin nam 1 cham dién diéu khién
bing cong tic nhan ( két néi v6i dong hd do thoi gian hién
s6). Nam cham dién dung dé khoi phat chuyén dong roi tu do
cho vt roi 1a bi thép duong kinh @#16. Nam cham dién c6 day
ndi tin hiéu dai 1,5 m voi 1 ddu gidc cim 5 chan (dé két nbi

v6i cong "C" hodc "B" ciia dong ho do thoi gian hién s0).
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- Mt sau mang nhom c6 bb tri day va qua doi trong 16 dinh
vi. Ding dé kiém tra va chinh dung phuong thing dung ctia
VAt roi.

- Dau cudi mang nhém b tri hop hing vt roi (vat roi hinh
tru kim loai, duong kinh 10mm, dai 20mm) v6i dém gidm
chan.

- Cong quang dién hong ngoai dé xac dinh chinh xac thoi
diém ctia mot vat khi di qua khe quang

- Day tin hidu cia cong quang 1a day 4 13i dai 1,5 m, ¢6 dau
phich 5 chan ndi cong quang dién véi dong hd do thoi gian
hién sb.

- Ddng hd do thoi gian hién s:

+ Pdng hd do thoi gian hién sé co ddng hd chi thi LED 4
chir s6; May c6 2 thang do 9,999s va 99,99s; Ty dong chuyén
thang do 9,999s sang thang do 99,99s khi thoi gian do vuot
ngudng 9,999 s.

+ Chuyén mach nhén dung dé chuyén d6i 5 phuong thirc
do : A, B, A+B, A<-->B, T

+2 giéc cdm 5 chan "A" va "B" dung nbi voi cong quang
dién
- Mot hop cong tic cAm tay voi niit nhan khoi dong; Mot dau
c6 gidc cim 5 chan, mot dau ra day tin hiéu dai 1m co phich
cim 5 chan & dau cubi.

Pong luc hoc

Thiét bj tong hop|.
hai lyc dong quy|
va song song

(San pham duoc san xuat va lidp rap boi nha san xuat dat tiéu
chudn chimg nhan: ISO 45001: 2018, chimg nhan: ISO
14001:2015, chtiing nhan: ISO 9001: 2015)
Bo thiét bi gdm:
- Bang mat thép phang (mt thép c6 do day 0,5mm phu son
men chéng xudc mau tring), nén bang bang vat liéu nhya dic
tong hop day 6 mm khong thAm nudc. Kich thude bang
(400x550)mm. Nep vién nhém cimg xung quanh;
- 02 vit M4x40mm dung dé treo 10 xo tai 2 goc trén ciia bang.
Mit sau bang gan 4 khdp cai bang nhanh trén coc gia thi
nghiém; Bang co thé gai trén coc theo ca chiéu doc va chiéu
ngang clia bang.
- 01 Thude do goc 360 do duge ép plastic.

01 Thudc thang c¢6 gin nam cham dai 300 mm
- 01 Ke vuong bang nhwa c6 gin nam cham véi 2 canh vuéng
déu dai 90 mm
- 02 luc ké 16 x0 5N;
- 03 Lo xo treo;
- 03 dé nam cham @53x10 dé cai 16 xo va gin luc ké.
- 01 Thanh treo ngang bang thép khong ri @5 dai 400 mm
- 01 Thanh thudc treo: Bang nhom dinh hinh. Trén thudc gin
3 con trugt 6 moc dé treo gia trong, hai dau c6 15 dé lam
diém moc treo 16 xo;
- 01 day két n6i 3 nhanh véi 3 dau c6 méc
- 03 day két nbi c6 moc 2 dau
- 01 Cudn day nhe mém, khong déan, bén, mau tbi.
- Gia thi nghiém (TBDC - da mua)
- 01 But chi
- 01 com-pa v&i dau v& but chi
- 03 nam chdm @15 v&i nim cim tay

Dong lugng
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Bieén dang cia
vt ran

Thiét bi chung]
minh dinh luat
IHooke

(San pham duoc san xuat va lip rap boi nha san xuat dat tiéu
chudn chimg nhan: ISO 45001: 2018, chimg nhan: ISO
14001:2015, chtiing nhéan: ISO 9001: 2015)

- 01 dé gd ty nhién ghép thanh cong nghiép son phi PU, Kich
thude (350x200)mm

- Tru bang nhom dinh hinh 20x20, ¢6 do dai 600 mm

- Pau tru nhém c6 gin 02 thanh kéo bang nhya (conson) c6
moc treo 10 xo (Thanh kéo co kiéu dang va kich thudc cling
két cAu dong nhat voi cam bién lyc. Cam bién luc 6 thé thay
thé thanh kéo khi thi nghiém véi bd thu nhan dit ligu).

- 08 qua kim loai ¢6 khdi lvgng mdi qua 14 25 g c6 co cdu gai
xép chong dong tam

- 01 10 x0 kéo dan; 1 dau 10 xo déu c6 moc treo , mot dau 10
X0 cO gia gai gia trong. Gia chuyén dong doc try dinh hudng
béng thép duong kinh @10. Trén gia duoc gan mili vach chi vi
tri dich chuyén twong ddi so véi thude.

- 01 10 xo chiu nén; Mot dau 16 xo ¢ gia gai gia trong. Gia
chuyen dong doc try dinh huéng bang thép duong kinh @10
dugc gin miii vach chi vi tri dich chuyén turong dbi so véi
thudc. Thanh dinh hudng c6 moéce trén trén can treo (hodc thay
bang cam bién lyc).

- 02 Thudce b.'?mg thép khong ri dai 300 mm, c6 d6 chia nho
nhat 1 mm cang doc theo tru nhém dé xac dinh vi tri mi chi
thi twong ung voi d6 gidn hay nén cua 1o xo

Dao dong

Con lac 16 xo,
con lac don.

Bo thiét bi gdm:

- Day khong gian,

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

- Cam bién khoang cach:

+ Co thang do tir 0,15 m dén 4 m véi do phan giai = 1 mm.
+ Dién ap st dung: 3.0 ~4.2 VDC

+ Dong dién sir dung: ~90mA.

+ Pin lithium 3.7V 900 mAh

+ Cong USB type C cap nhat firmware.

+ Giao tlep USB to COM, niit nhén,

+ Chip xtr ly: Wifi BLE SoC ESP32 ESP-WROOM-32

+ Loi chip: ESP32-DOWDQ6 Dual-core low power Xtensa®
32-bit LX6

+ CPU clock: 80 MHz-240 MHz

BO nho:

+ FLASH: 4MB

+ ROM: 448K Bytes

+ SRAM: 520 KBytes

+ 8 KBytes SRAM in RTC SLOW

+ 8 KBytes SRAM in RTC FAST

+ 1 Kbit of EFUSE, 256 bits MAC

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

Wifi 802.11 b/g/m/d/e/i/k/r (802.11n up to 150 Mbps)

Ché d¢ Wifi:

+ Wi-Fi mode Station/softAP/SoftAP+station/P2P

+ Security WPA/WPA2/WPA2-Enterprise/WPS

+ Encryption AES/RSA/ECC/SHA
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+ IPv4, IPv6, SSL, TCP/UDP/HTTP/FTP/MQTT

Giao tiép:

+ UART, SPI, SDIO, 12C, PWM, 12S , IR, GPIO, ADC, DAC
+ Co két ndi v6i bo thu nhén 6 lidu, may tinh bang, dién
thoai thong minh. Hién thi d thi dao dong cta con lic:

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

Hang hoa dugc san xuat theo tidu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018.

Song

Thiét bi do tan sb

(San pham duoc san xuat va lip rap boi nha san xuét dat tiéu
chuan ching nhéan: ISO 45001: 2018, chitng nhan: ISO
14001:2015, chig nhan: ISO 9001: 2015)

- Bo thu thap dit liéu voi phadn mém do va hién thi twong ing
(TBDC - Thiét bi dung chung d3 mua)

- May phat 4am tan (TBDC - Thiét bi dung chung da mua)

- 01 Loa phat tin hiéu 4m thanh gin trong hdp vo nhya kich
thuéc Dai 70 mm / Rong 70 mm / Cao 58 mm. Két cdu hop
cho phép hop c6 thé lién két véi gia, truot trén dé 43 ... cia
bo thi nghiém

- Ong dan huéng 4m thanh bang nhwa trong Acrylic tron,
duong kinh 40 mm, dai 62 cm. ()ng dugc gén nam doc dua
trén ¢4t nhom dinh hinh 1a gia d6, KT : 20x20x700 mm; c6 2
chan gia d& bang thép voi 4 chan chinh dong phing bang vit
van tay.

* Cam bién am thanh

* Thong s6 ky thuat:

9 s6ng Am - Dai do: 100 Db
- D6 chinh xac: + 0.5 %
- D6 phan dai: 0.1 dB
- Pon vi do: dB, Hz, V
- Tan s6 iy mau: 1kHz
- Tan s6 hoat dong: 48MHz
- B6 nho Flash: 64Kbytes
- B nhd SRAM: 8 Kbytes
- Cong diéu khién: C6 thé cai dat:
+2 dAu ra diéu khién
+ 2 dau vao giam sat
- Cdng giao tiép: USB-C
- Chuan két néi: RS485
- Giao thuc: Modbus RTU
- Phan mém: Tiéng Viét dong bd voi B thu nhan dir liu va
may tinh
- Dién ap hoat dong: 4.75 ~ 5.25V
- Kich thudc hop didu khién: (56x18x10)mm
(San pham duogc san xudt va lip rap boi nha san xuat dat tiéu
chuén chirng nhén: ISO 45001: 2018, chirng nhan: ISO
14001:2015, chimg nhan: ISO 9001: 2015)
- May phat am tan (TBDC-Thiét bi dung chung di mua)
10 Thiét bi giao thoal- Gia thi nghiém kiéu khung hinh hop bang kim loai, son tinh
song nudc dién, kich thudce: (340x420x360)mm cd man quan sat.

- Bé chura nudc bang Mica trong, kich thudc:
(300x270x40)mm. )
- 01 dau rung dién tr gan trong hdp vo nhua kich thude Dai

70 mm / Rong 70 mm / Cao 58 mm, c6 thé thay ddi tin sb
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rung thong qua may phat 4am tan. Rung chan dugc truyén qua
can rung véi 3 kiéu tao song trén mat nude: séng tron 1 diém,
song tron 2 diém va séng thang.

- 03 thanh chin song : Loai 1 khe, 2 khe va khong c6 khe.

- Guong phang dat nghiéng 45 do dudi mat phing tao séng.

- Pén hoi tu kiéu LED cong sudt 3W gan trong hop vo nhya
kich thudc Dai 70 mm / Rong 70 mm / Cao 58 mm, c6 gia do.
Goc chiéu sang 90 do v6i mit tao song.

11

Thiét bi tao song
dung

Bo thi nghiém gom:

- Phat am tan (TBDC)

- BO gia thi nghiém (TBDC);

- Lo xo bang day thép, ma niken, dan hoi t6t, dai 300 mm;
- Day dan hoi manh, dai 1000 mm;

- Luc ké 5 N, d6 chia nho nhét 0,1N;

- Rong roc d6i ¢ dudng kinh tdi thidu 20 mm;

- BO rung kiéu dién dong.

Dinh kém tai liéu hudng dan sir dung co s6 liéu thuc hanh
mau.

Hang hoa dugc san xuat theo tidu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018.

12

Thiét bi do téc do
truyén am

(San pham dugc san xudt va lip rap boi nha san xuat dat tiéu
chudn chimg nhan: ISO 45001: 2018, chimg nhan: ISO
14001:2015, chirng nhéan: ISO 9001: 2015)
- B thu nhén s6 liéu (TBDC - Thiét bi ding chung di mua)
- May phat 4m tan (TBDC - Thiét bi dung chung da mua)
- Loa phat am két hop cam bién am thanh gan trong hop nhya
kich thudc 70x70x58 mm. Hop c6 thé gin va di chuyén trén
gia d& cua bo thi nghiém
- Ong cong hudng 4m bang nhya trong Acrylic duong kinh 40
mm, dai 1000 mm. Ong cong huéng duge gin nim ngang dua
trén gid do 1a thanh nhom dinh hinh véi KT : 20x20x1150
mm. Gia & nhém duoc d& bang 2 chan dé ngang bang thép
c6 4 chau chinh dong ph:fmg bang vit xoay tay.
- 01 piston chdn &m chuyen dong tron trong Ong cong hudng
dudi tac dung cua vanh Op ngoai dng, kéo bang tay.
* Cam bién am thanh
* Thong s6 ky thuét:
- Dai do: 100 Db
- D6 chinh xac: + 0.5 %
- D6 phan dai: 0.1 dB
- Pon vi do: dB, Hz, V
- Tan s6 lay mau: 1kHz
- Téan sb hoat dong: 48MHz
- B6 nho Flash: 64Kbytes
- BO nhd SRAM: 8 Kbytes
- Cong diéu khién: C6 thé cai dat:

+ 2 dau ra diéu khién

+ 2 dau vao giam sat
- Cong giao tiép: USB-C
- Chuan két nbi: RS485
- Giao thuc: Modbus RTU
- Phan mém: Tiéng Viét ddong bd v6i BO thu nhan dit liéu va
may tinh
- Dién ap hoat dong: 4.75 ~ 5.25V

- Kich thudc hop diéu khién: (56x18x10)mm
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Trwong dién
(Pién trudng)

13

Thiét bi  thi
nghiém dién tich

Bo thi nghiém gom:

- Méay Uyn-x6t ¢6 khoang cach phong dién t6i thiéu giira hai
dién cuc 30mm.

- Dién ké tinh dién c6 dudng kinh i thiéu 200mm va dam
bao do nhay;

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

Dinh kém tai liéu huéng dan sir dung

Hang hoa dugc san xuat theo tidu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018.

Dong dién,
mach dién

14

Thiét bi khao saf]
nguon dién

(San pham duoc san xuat va lip rap boi nha san xuét dat tiéu
chudn chimg nhan: ISO 45001: 2018, chimg nhan: ISO
14001:2015, chtiing nhan: ISO 9001: 2015)

- Bang l4p rap mach dién: Gom 36 Jac cam (loai Jac cai 2 ly);
Kich thudc bang mach: (310 x 150)mm duoc gin trén dé gb
ghép thanh cong nghiép, kich thude: (310 x 215)mm.

- Cau tir cong tic dong-ngat dong dién

- Bién tro 1009, 2A

- 02 day nbi dién ( mot dau gidc duc 4 li, mot dau gide dyc 2
li)

- 02 day nbi dién ( mot dau gidc kep 4 1i, mot dau gidc duc 2
li);

- Ddng hd do dién da ning; hodc cam bién dong dién thang
thang do 1A, Do phan giai 1 mA va cam bién dién thé thang
do 6V, 6 phan giai 0.01V (TBDC -Thiét bi ding chung da
mua)

- 02 gid pin dai 1,5V véi 2 pin.

Vat li nhiét

15

Thiét bi khao sat]
ndi nang

(San pham duogc san xudt va lip rap boi nha san xuat dat tiéu
chudn chimg nhan: ISO 45001: 2018, chimg nhan: ISO
14001:2015, chiing nhan: ISO 9001: 2015)

- Dé g ghép thanh cong nghiép, kich thude: (220x150x17)
mm

- 01 try nhém dinh hinh (20x20x220)mm dé gin bé d& dinh
vi xilanh

- 01 xi-lanh b.%lng vat liéu nhya trong hinh tron duong kinh 38
mm, dung tich 100ml. Trén than c¢6 d.c.n.n 2 ml. Piston
chuyén dich twong di nhe nhang trong xi-lanh.

- 01 van mo-khoa khi vao ra xi-lanh.

- 01 dia d& vat nang gin trén vai xi-lanh dé tao luc ép bing
tay hodc bang gia trong.

- Gia d& xi-lanh theo phuong thing dimg bang nhua trong
sudt duoc gén vao tru nhom

- 04 qua gia trong bang kim loai hinh tron, trong lugng
150g/qua.

- 01 cbe dong bang nhya, dung tich 250ml.

16

Thiét bi khao saf]
truyén nhiét
luong

(San pham dugc san xudt va lip rap boi nha san xuat dat tiéu
chuan chung nhéan: ISO 45001: 2018, chitng nhan: ISO
14001:2015, chiing nhan: ISO 9001: 2015)

- Pé gb bang gb tu nhién ghép thanh, kich thudc:
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(220x220x17) mm.

- Coc try nhém dinh hinh (20x20x300)mm véi can treo bang
kim loai c6 moc treo.

- Vat nung bang hop kim ddng (Cu) c6 khéi lwong xép xi 100
g c6 day moc xich treo bang Inox.

- Dén cén;

- 02 cde dung nude bang nhya trong.

- Kiéng dun 3 chan

- Nhiét ké dién tir khoang do -100C — 110 oC; d.c.n.n 0,1 oC.

17

Thiét bi do nhiéf]
dung riéng

(San pham duoc san xuat va lip rap boi nha san xuét dat tiéu
chuan ching nhén: ISO 45001: 2018, chitng nhan: ISO
14001:2015, chtiing nhéan: ISO 9001: 2015)
- Bo thu nhén s6 liéu (TBDC - Thiét bi dung chung da mua)
- 01 dé g ty nhién ghép thanh cong nghiép son phu PU, kich
thude: (320x250x17)mm, c6 xp dinh vi vi tri cac thanh phin
thiét bi.
- Bo do cong sudt (Wat ké&). Po cong suit 500 W; Cudng do
dong dién 10A; Dién 4p dau vao 50VDC; D6 phan giai cong
sudt 0.01W; Do phan giai thoi gian 0.1s; Hién thi LED. Vo
ngoai b do cong sudt bang mica, kich thudc:
(130x90x35)mm, ¢ cong tic dong ngit, co Jac cdm cip
ngudn vao/ra.
- Nhiét luong ké c6 vo cach nhiét xdp c6 day dién tré dbt
nong.
- Can dién tir 500g d6 chinh x4c dén 0.01g.
- Ddng hd bim gidy dién tir hién sb, 10 LAP ; P9 chinh xéac
1/100 s chdng nudc.
* Cam bién nhiét do
* Thong s6 ky thuét:
- Dai do: -50 ~ 200 oC
- D6 chinh xac: £ 0.2 % F.S
-D0 phan dai: 0.01 oC
- Pon vido: d6 C,d6 K, d0 F
- Toc d6 lay mau: 10Hz
- Téan sb hoat dong: 48MHz
- BO nho Flash: 64Kbytes
- BO nhd SRAM: 8 Kbytes
- Cong diéu khién: C6 thé cai dat:
+2 dAu ra diéu khién

. + 2 dau vao giam sat
- Cng giao tiép: USB-C
- Chuan két ndi: RS485
- Giao thuc: Modbus RTU
- Phan mém: Tiéng Viét ddong bd v6i BO thu nhan dit liéu va
may tinh
- Dién ap hoat dong: 4.75 ~ 5.25V
- Kich thudc hop diéu khién: (56x18x10)mm

Khi li twéng

18

Thiét bi chung
minh dinh luéf
Boyle

Model: SBK-BOY1012

- Xudt x{r: Cong ty TNHH thiét bi gido duc théng minh Khang
Thinh

(San pham dugc san xudt va lip rap boi nha san xuat dat tiéu
chuan ching nhén: ISO 45001: 2018, chitng nhan: ISO
14001:2015, chiing nhan: ISO 9001: 2015)

- 01 dé thiét bi bang g ghép thanh cong nghiép. Dé son phu
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PU. Kich thudc dé: (260x125x17)mm

- 01 try bang nhém tron duong kinh 30mm, cao 70mm. Trong
tru c6 cac duong dan khi va cira két nbi véi cac ap ké, xilanh
nén khi va cira két ndi véi cam bién ap suat.

- 01 Xi-lanh nén khi bang nhwa trong, dung tich 100 ml c6
duong kinh ngoai 38 mm véi truc ddy piston bang thanh Inox
c6 ren M10 va tay quay. Xi-lanh duoc dinh vi bang cac gong
thép va cac thanh ren Inox M5 xiét gong .

- 01 ap ké dién tr chi thi s6 ¢6 dai do 0,2 - 10 kg/cm?2

- 01 Racco ¢ van ndi voi cam bién ap suit (Néu trang bi
thém cam bién 4p suét.)

- 01 Racco ndi véi xilanh nén khi

19

Thiét bi chung
minh dinh luat
Charles

(San pham duogc san xudt va lip rap boi nha san xuat dat tiéu
chudn chimg nhan: ISO 45001: 2018, chimg nhan: ISO
14001:2015, chiing nhan: ISO 9001: 2015)

- Dé thiét bi bang gd ghép thanh cong nghiép. Dé son phu PU,
kich thudce: (400x200x17)mm

- Tru do béng nhom dinh hinh 20x20 mmm c6 d6 dai 460 mm
- 02 try nhom dinh hinh (20x20x200)mm lam tru d& gén 02
binh chira nu6e thong nhau, dung tich mdi binh 60ml.

- 01 bom nudc tuan hoan dung dién mot chidu 6V-12V véi hé
thong day dan chiu nhiét.

- 01 nhiét ké dién tir hién thi s -20/+110 d6 C lap trén binh
chira nudc.

- 01 ap ké co khi chi thi kim c6 dai do 20 - 120 mmHg, dugc
gin tén try nhom phi 30mm, cao 100mm. Trong try cd cic
duong dan khi va ctra két ndi vai ap ké, xilanh tich khi va cam
bién ap sut.

- 01 Racco ¢ van ndi v6i cam bién ap suit (Néu trang bi cam
bién 4p suét).

- 01 Racco néi véi xilanh khi.

- 01 xi-lanh bang nhya trong, c6 dudng kinh ngoai 38mm véi
piston 1én xudng. Dung tich xi-lanh 100 ml ldp trong binh
chira nudce, phia trén xi-lanh c¢6 gin mat bich bang nhya
duong kinh 80mm.

- 01 thanh kéo (conson) ¢ diém chin hanh trinh ctia piston
xi-lanh. Thanh kéo ¢6 thé thay thé bang cam bién luc (st dung
dong thoi voi bo thu thap va xir 1y dir liéu, né trang bi).

- Coc day dién tro gia nhiét va hé théng van xa nudc, xa khi.

Tur trwong
(Truong tir)
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Thiét bi tao ti
pho

(San pham duoc san xuat va lip rap boi nha san xuét dat tiéu
chuan chung nhéan: ISO 45001: 2018, chitng nhan: ISO
14001:2015, chtiing nhan: ISO 9001: 2015)

- Khay nhya Mica trong. KT 250x150x20 mm khéng nip c6
day ngan giita 2 tang: TAng chira mat sit va khong gian cho
nam cham vinh ciru.

- Hop mat sit khéi luong 100g.

- Nam cham vinh ctu KT 170x20x10 mm

21

Thiét bi xac dinh|
hudng cuia lyc tir

(San pham dugc san xudt va lip rap boi nha san xuat dat tiéu
chuan ching nhén: ISO 45001: 2018, chitng nhan: ISO
14001:2015, ching nhén: ISO 9001: 2015)

- Bién 4 ap nguodn 24V (TBDC- Thiét bi dung chung d3 mua)

- Déy noi dién co glac cdm 2 dau

- Dé thiét bi biang gd ghép thanh cong nghiép, son phu PU,




STT

Chu dé day hoc

Tén thiét bi

Théng s6 k§ thuit

kich thudc: (300x200x17)mm

- 2 nam cham vinh ctru ¢ dinh trong 2 khéi nhua chit nhét
KT 200x52x18 mm dugc danh déu cyc N va S (Méau Do va
Lam). Cac khéi nam cham dugc d& trén khung thép tao khe tur
rong 23 mm trén sudt chidu dai ‘

- Khung day chuyén dong trong khe tir. Chiéu dai chuyén
dong 50 mm.

- Xe do khung day chay trén ray.

- Hop déu day va diéu khién ddo chiéu dong dién

- 01 md hinh bang khdi Mica phuong trong subt, KT
100x100x100 c6 cac mit in va mii tén minh hoa Qui tic ban
tay trai.
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Thiét bj do cam
ung tir

(San pham dugc san xudt va lip rap boi nha san xuat dat tiéu
chuén chirng nhén: ISO 45001: 2018, chirng nhan: ISO
14001:2015, chiig nhan: ISO 9001: 2015)

- Bién 4p ngudn 24V (TBDC-Thiét bi dung chung da mua)

- Dé thiét bi bang gd KT 250x200 mm.

- Khdi tao khe tir bang nhwa trong véi 2 nam cham vinh ciru,
kich thudce: (80x25x10)mm.

- Cudn ddy bang ddng dugc treo trén 2 thanh ddng c6 tac
dung dan dién.

- Tru nhém dinh hinh kich thudc: (20x20x250)mm c6 gén gia
dé treo hé day dan cin bang trong khe tir . Gia treo c6 thé thay
thé bang cam bién lyc khi thi nghiém v6i B thu thap va xir Iy
dir liéu.

- Von ké va Am pe ké dién tir s6 voi cac cong cip ngudn
vao/ra

- Cén dién tir 500g d6 chinh x4c dén 0.01g
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Thiét bi cam tmg_
dién tir

(San pham duoc san xuat va lidp rap boi nha san xuét dat tiéu
chuén chting nhén: ISO 45001: 2018, chirng nhan: ISO
14001:2015, chimg nhan: ISO 9001: 2015)

- 01 dé gd bang gd ghép cong nghiép, kich thude: (80 x
250)mm.

- 01 6ng day dan duoc ndi sin 2 dau.

- 02 dén LED phat quang ddu song song nguoc chiéu nhau.
01 nam cham vinh ctru hinh try dudng kinh @15x30 mm
duoc gan trong mot ong tron bang nhya trong : sudt @20 co thé
kéo chuyén dong qua lai trong 1ong 6 dng day. Ong tron co moc
keo tay tao chuyén dong qua lai ctia nam cham trong long dng

day dong.

- Coc méc vdi 16 xo ndi moc voi éng gz‘in nam cham tao luc
kéo nguoc dé doi chiéu chuyén dong ctia nam cham trong
long dng

Dong dién xoay
chi€u

24

doan mach dién|,
xoay chiéu

Thiét bi khao sat|

(San pham duogc san xuat va lidp rap boi nha san xuét dat tiéu
chuén chirng nhén: ISO 45001: 2018, chirng nhan: ISO
14001:2015, chimg nhan: ISO 9001: 2015)

May phat 4m tan (TBDC-Thiét b dung chung da mua)
Bang lip rap mach dién: Gom 36 Jac cim (loai Jac cai 2 ly);
Kich thudc bang mach: (310 x 150)mm duoc gin trén dé gb
ghép thanh cong nghiép, kich thudc: (310 x 215)mm
- 01 cau tr dién tro 10Q
- 01 cu tir dién tré 680 Q

- 01 cAu tir tu dién 1 uF ;
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Théng s6 k§ thuit

- 01 Cau tir cong tic dong-ngat dong dién.

- 01 cudn cam c6 161 thép, c6 hé $6 tu cam (khi khong c6 16i
thép) 0,02H dén 0,05H

- 02 day ndi dién ( mot dau giéc coc 4 1i, mot dau giéc coc 2
li)
li);
- Pong hd do dién da ning; hodc cam bién dong dién thang
thang do 1A, Do phan giai 1 mA va cam bién dién thé thang
do 6V, d6 phan giai 0.01V (TBDC -Thiét bi dung chung da
mua)

02 day ndi dién ( mot dau giéc kep 4 li, mot dau giéc coc 2
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Thiét bi khao st
dong dién qua
diode

(San pham duoc san xuat va ldp rap boi nha san xuét dat tiéu
chudn chimg nhan: ISO 45001: 2018, chimg nhan: ISO
14001:2015, chimg nhan: ISO 9001: 2015)

- Bang l4p rap mach dién: Gom 36 Jac cim (loai Jac cai 2 ly);
Kich thudc bang mach: (310 x 150)mm duoc gin trén dé gb
ghép thanh cong nghiép, kich thude: (310 x 215)mm

Bién 4 ap nguon (TBDC- Thiét bi dung chung d3 mua)

01 c4u tir Diode chinh luu.

01 CAu tir cong tic dong-ngat dong dién

02 day ndi dién ( mot dau gidc duc 4 1i, mot dau gidc duc 2
li)

- Pong hd do dién da ning; hodc cam bién dong dién thang
thang do 1A, P9 phan giai I mA va cam bién dién thé thang
do 6V, d6 phan giai 0.01V (TBDC -Thiét bi dung chung da
mua)

Vit li lwong tir
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Thiét bi khao saf]
dong quang dién

(San pham duogc san xudt va lip rap boi nha san xuat dat tiéu
chuan ching nhéan: ISO 45001: 2018, chitng nhan: ISO
14001:2015, chimg nhan: ISO 9001: 2015)

Té bao quang dién chan khong, cathode phu chat nhay
quang Sb-Ce, c6 hop bao vé biang nhwa kich thudc:
(70x70x58)mm

Hop may bang ton son tinh dién, kich thudc:
(240x180x60)mm; Ngudn vao 220VAC, 50 Hz, ra 1 chiéu tdi
da 50V/100mA diéu chinh lién tuc.

- Bén trong hop may co gén bién tré va mach diéu khién; Bén
ngoai mit may cé gan dong hd Von ké dién tir, Jac do V,A va
nut diéu chinh cuong d0 anh sang va chuyén mau.

- Ngudn chiéu sang gdm 3 dén LED phat cac mau Do, Lyc va
Lam. Cong sudt 3W, didu chinh dugc cuong do sang. Ngudn
sang dugc gan trong hop bao vé bang nhua kich thudc:
(70x70x58)mm

MON HOA

HOC

THIET BI
DUNG CHUNG

Tui
chat

dung  hodq

- Kich thudc:
+ Dai trong khodng: 1000 — 1500mm
+ Rong trong khoang: 500 — 550mm
+ Cao trong khoang: 1600 — 1800mm
- Vat liéu: bén, khang hoa chit.

- C6 quat hut xtr Iy khi thai bang than hoat tinh, ¢
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Chu dé day hoc

Tén thiét bi

Théng s6 k§ thuit

thé thay d6i tbe do quat.
- SO canh cura: 2 — 4 ctra doc lap

Bo thiét bi day]
hoc dién tr, mo|
phong mén Hoa
hoc

B0 hoc liéu dién tir, m6 phong moén Hoéa hoc dugce xdy dung
theo Chwong trinh mén Hoa hoc cdp THPT (CTGDPT 2018),
c6 hé thdng hoc lidu dién tir (md phong 3D, hinh anh, so dd,
video, cac cau hoi, dé kiém tra,) di kém va duoc td chic, quan
Iy thanh hé théng thu vién dién tir, thuén loi cho tra ciru va sur
dung. B0 hoc liéu str dung dugc trén PC trong moi truong
khong két ndi internet. Phai dam bao t6i thiéu cac nhom chire
nang:

- Nhom chire ning hd trg giang day: soan gi4o 4n dién tir;
huéng dan chuén bi bai giang dién tir; hoc li€u dién tir (hinh
anh, so dd, am thanh, video...); chinh stra hoc liéu (cét video);
- Nhom chirc ndng mo6 phong va tuong tac 3D: Diéu hudng
thay ddi truc tiép goc nhin theo ¥ mudn (xoay 360 do, phong
to, thu nho); quan sat va hién thi thong tin cy thé cua cac 16p
khac nhau trong mdt mo hinh, lya chon tach 16p mot phﬁn noi
dung bt ky; tich hop mé hinh 3D vao bai giang. Pam bao tdi
thiéu cac mo hinh: céu tao nguyén tir (theo mé hinh
Rutherford), lién két hoa hoc, céu trac phan tir cua methane,
ethane, ethylene, acetylene, benzene, methanol, ethanol,
phenol, methanal, ethanal, acetic acid, ester, glucose,
Fructose, saccharose, maltose, tinh bot, cellulose,
methylamine, aniline, ammo acid, protein, cAu tao cua pin
dién va binh dién phan.

- Nhom chirc nang hd tro cong téc kiém tra danh gia: hudng
dan, chuan bi cac bai tap; d8é kiém tra.

THIET BI
THEO CHU PE

TRANH ANH

—_—

Bang tuan hoan
cac nguyén to hoa
hoc

Bang tuan hoan|
cac nguyén toO
hoa hoc

Dang bang dai 18 cot co day du cac thong s co ban: STT, ky
hiéu, tén goi theo quy dinh, NTK TB, d am dién, cAu hinh e
hoa tri, 6 mau sic phan biét kim loai, phi kim va 4 kim, cong
thirc tong quat cta oxide va hydroxide cao nhét;

- Kich thudce (1800x1200)mm dung sai 10mm, in offset 4 mau
trén gidy couché cé dinh lugng 200g/m2, can ling OPP mo.

I

BANG/PIA/PH
AN MEM

BANG/PIA/PH
AN MEM
DUNG RIENG
THEO CHU PE

2Ester '- Lipide

Thi nghiém phan|
L'mg xa phong hoa
chat béo

- Video thi nghiém that vé dung cuy, hoa chét, cac thao tac,
hién tuong va két qua thi nghiém phan g xa phong héa chét
béo.

- Co thoi lugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va 4m thanh rd nét, c6 thuyét minh
(hoic phu dé) bang tiéng Viét;

- Co thé phong to thu nhé video, tang giam am thanh, tam
ngimg va phat tiép tuc, video dugc ma hoa bao vé chdng sao
chép, gitip nguoi xem trai nghiém ché d6 xem tdt nhat.

- Phan mém ding tai video hd tro cac tinh ning:

+ Tu dong phat lai khi két thic video

+ Piéu chinh tc d6 phat

- Video dugc ding tai trén phan mém hd trg day hoc trén 16p
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Chu dé day hoc

Tén thiét bi

Théng s6 k§ thuit

VGi cac chirc nang: Soan thao va trinh chiéu bai giang, xuat
bai gidng chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia. Tét ca tinh ning
sir dung dwoc trong méi truong khong co két ndi internet.

- San pham dugc chira trong USB, dong géi trong hdp c6 kich
thudc 10x10x1,2cm, USB duge bao vé boi mut chéng sbc
gitp phong tranh hu hong. Dit liéu dugc ma hoa bao mat boi
cong nghé AES v6i khoa bao mat riéng biét.

- Gidy phép ban hang va sir dung hinh anh san pham tir nha
san Xudt

- Nha san xut dugc chimg nhén dang ky nhan hi¢u;

- Phan mém dang tai v1deo da dwoc ding ky quyén tac gia;

- Video dugc dang ky quyén lién quan;

- Nha san Xudt dap mg du cac diéu kién vé hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cua phap luat, do
Bo Thong tin va Truyén thong tham dinh va cip phép;

- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban c¢6 chic ning xudt ban dién ti;

- San phdm dugc san xudt theo tidu chudn vé hé théng quan ly
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO

14001: 2015 va ISO/IEC 27001: 2022;

- Phan mém ding tai video dép tng cac tiéu chuin Khoa hoc
va Cong nghé, do co quan Nha nudc c¢6 thdm quyén chimg
nhan.

- Xuét xir: Viét Nam

- Bao hanh: 24 thang

I

DUNG CU

DUNG CU
DUNG CHUNG
CHO NHIEU
CHU BE

Ong dong hinh

tru 100ml

Thuy tinh trung tinh, chiu nhiét, c6 dé thay tinh, d6 chia nho
nhat Iml. Dung tich 100ml. Pam bao d6 bén co hoc.
Bao hanh: 12 thang

Binh
100ml

tam giac

Thl}y tinh trung tinh, chiu nhiét, QUdng kinh day ®63mm,
chiéu cao binh 93mm (trong d6 co6 binh dai 25mm, kich thudc
D22mm).

Cdc tinh

250ml

thuy

Thuy tinh trung tinh, chiu nhiét, hinh try ®72mm, chiéu cao
95mm, dung tich 250ml, 5:(') vach chia @6 nhé nhat 50ml, cé
miéng rét. Pam bao d6 bén co hoc.

Cbc
100ml

thuy tinh

Thuy tinh trung tinh, chiu nhiét, hinh try <I>50mrp, chiéu cao
73mm, dung tich 100ml, qé vach chia 36 nho nhat 10ml, cé
miéng rot. Pam bao dd bén co hoc.

Cdc dbt

Thuy tinh trung tinh, chiu nhiét, dung tich 500ml, cd vach
chia @6 nho nhat 50ml, c6 miéng rot. Dam bao dd bén co hoc.

Ong nghiém

Thuy tinh trung tinh, chi}l nhiét, ®16mm, chiéu cao 160mm,
bo miéng, dam bao d6 bén co hoc.
Bao hanh: 12 thang

Ong nghiém cg
nhanh

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

Bao hanh: 12 thang

Lo thuy tinh

miéng rong

Mau tring, thuy tinh trung tinh, chiu nhiét, dung tich té@ thiéu
100ml. Kich thuéce: Chi€u cao 95mm (than lo 70mm, c6 lo

25mm); Puong kinh (than 1o ®50mm, miéng lo 40mm); Nut




STT |Chii dé day hoc| Tén thiét bi Théng s6 k§ thuit
nham c6 3 nic (phén nham cao 20mm, @ nho 32mm, @ 16n
42mm va phin nip ®50mm). Bao hanh: 12 thang
1 Binh ciu khéngT‘huy tjnh trung tinh, 2hiu nhié‘t, dung tich 250ml, du’(zng kinh
12 hhanh d4y tron b1‘1'1h cau (D84’lmm, cl’neu cao binh 1 q30m‘m (trong (’io c6 binh
dai 65mm, kich thudc ®65mm). Bao hanh: 12 thang
1 Binh ciu khéngT}luy tjnh trung tinh, ghiu nhié?t, dung tich 250ml, du(z’ng kinh
13 hhanh d4y bing bl‘I.lh cau (1384’lmm, c%ueu cao binh 1 73Om‘m (trong (rio 0 binh
dai 65mm, kich thuédc ®65mm). Bdo hanh: 12 thang
Thuy tinh trung tinh, chiu nhiét, dung tich 250ml, duong kinh
1 Binh ciu  cdbinh cdu ®84mm, chiéu cao binh 170mm (trong d6 ¢ binh
14 nhanh dai 40mm, kich thugc ®27mm, nhanh ndi ®6mm, dai
40mm). Bao hanh: 12 thang
Thuy tinh trung tinh, chiu nhiét, dung tich 60ml, chiéu dai cua
1 Phéu chiét hinhph&u 270mm, dudng kinh 16n ciia phéu (P67mm, dudng kinh
15 qua 18 c6 phéu ®19mm dai 20mm (c6 khoa kin) va éng dan co
duong kinh ®6mm dai 120mm.
1 Phéu loc thuyThuy tinh trung tinh, chiu nhiét, kich thudc ®80mm, dai
.16 tinh cuéng dai  |130mm (trong d6 dudng kinh cudng @10, chiéu dai 70mm).
1 Phéu loc thuyThuy tinh trung tinh, chiu nhiét, kich thudc ® 80mm, dai
17 tinh cuéng ngin |90mm (trong d6 dudng kinh cudng @10, chidu dai 20mm).
181 Diia thuy tinh  [Thuy tinh trung tinh, chiu nhiét, hinh try ®6 mm dai 250 mm.
1 ., , . «[Thuy tinh dai 160mm, than ®5mm.
19 Thia xiic hod chitp 1) hing
1 Den cdn Thuy tinh khong bot, ndp thuy tinh kin, nit x4 bac bang st.
.20 Than (75mm, cao 84mm, ¢6 22mm). 150ml
1 Bat st Men tréng, nhan, kich thuéc ®80mm cao 40mm.
21 Bao hanh: 12 thang
1 Kiéng 3 chan Bing thép son den chiu nhiét D6mm ubn tron (@100mm c6 3
25 chan ®4,7mm cao 105mm (dau dudi c6 boc nut nhya).
) 61 Lu6i tan nhiét  [Bing Inox, kich thude (100x100)mm cé ép cac goc.
! Ml}ong dot hoaBéng Inox, kich thuéec ®6mm, can dai 200mm.
.30 chat
! K~¢p ,dOt héa Chatlnox, ¢6 chiéu dai 250mm, ®5,5mm.
31 o 16n i
! Kep dot hoa chaty, ' o chidu dai 200mm, ®4,7mm.
32 cd nho
(San pham duoc san xuat va lidp rap boi nha san xuat dat tiéu
chudn chimg nhan: ISO 45001: 2018, chimg nhan: ISO
14001:2015, chtiing nhan: ISO 9001: 2015)
- Chén dé bang kim loai, son tinh dién mau ti, khdi luong
khoang 2,5 kg, bén chic, n dinh, dwong kinh 156 10mm va vit
M6 thang goc voi 16 dé gitr truc duong kinh 10mm, c6 hé vit
| chinh can b.';“lqg. .
37 B0 gia thi nghiém|- Thanh try bang inox, ¢ 10mm gom 3 loai:
) + Loai dai 500mm va 1000mm;
+ Loai dai 360mm, mot ddu vé tron, dau kia ¢6 ren M5 dai
15mm, ¢6 écu ham;
+ Loai dai 200mm, 2 dau vé tron: 5 céi;
- 10 khép ndi bang nhom duc, (43x20x18) mm, ¢6 vit him,
tay vin bang thép.
Bao hanh: 12 thang
1 Gia dé  ongBang nhua hai tang, chiu dugc hoa chit, co kich thudc
38 nghiém (180x110x56) mm, d§ day cua vat liéu 1a 2,5 mm c6 gén




STT | Chii dé day hoc| Tén thiét bi Théng s6 k§ thuat
cing, khoan 5 16, ®19mm va 5 coc cim hinh con tir ®7mm
xuéng ®10mm, c6 4 16 ®12mm.
- Kich thudc: (420x330x80)mm; bang gd day 9mm;
1 Khay mang dung Chia lam 5 ngén,vtrczng. (~ic') 4’ng’€1n xung quanh c6 kich thu’érc
39 ou va hoa cht (170x160)mm, ngén ¢ gilta co lglch thude (330x120)mm céd
j khoét 10 tron dé dung lo hoa chat (duong kinh 60mm);
C6 quai x4ch bang inox cao 160mm.
- Kich thudc: (420x330x80)mm; bang gb day 9mm;
| Khay dung dung Chia lam 5 ngén,vtrczng. (~ic') 4’ng"21n xung quanh c6 kich thu’érc
40 ou. hoa chat (170x160)mm, ngan ¢ gitra c6 kich thuge (330x120)mm cd
i khoét 16 tron dé dung 1o hoa chat (duong kinh 60mm);
C6 quai xach bang inox cao 160mm.
1 Nhi¢t ké ruouiCé do chia tir 0°C dén 100°C; d9 chia nhé nhatt 1°C, dai
41 mau 300mm
DUNG CU
2. DUNG RIENG
THEO CHU PE
2[Hydrocarbon Binh suc  khilLoai thiy tinh 500ml, c6 kha nang chiu nhiét va khang dugc
.1 khong no IDrechsel cac loai hoa chét, cod n'Zip van, khong dia lgc.
5 2Carbohydrate Mt kinh dong ho|Chét liéu kinh khong doc, chiu nhiét; ®100mm

Thé dién cuc va
nguon dién hoa
hoc

Eé thi nghiém vé
guon dién hoa
hoc

Gom:

- Dién cyc: Cac dién cyc 1a (3x20x80mm) cua: zinc, copper,
aluminium, iron va dién cuc than chi phi 8mm, dai 80mm.

- Dén Led: Pén Led thuong ¢6 dién ap cho mdi bong nam
trong khoang tir 2-3 V.

- Day dién: 10 day dai 250mm c6 sén kep ca sau hai dau.

- Cau mudi: Ong thuy tinh chit U chira agar dugc tdm dd
KNO3/KCI bao hoa.

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

()ng thuy tinh ®20, mau tréng, trung tinh chiu nhiét, hinh chir
U rong 100mm, cao 150mm, c6 2 nhanh ®8 vudt thu dau ra
(dwoc gén 2 khoa nhwa ) & 2 diu cach miéng dng 20mm.

- 02 dién cuc than chi 08 dai 120mm dugc xuyén qua nit cao
su co kich thuge vira miéng dng chit U; 02 day dan 1y ngudn
chiu dugc dong 3A, dai 300mm, mdi day c6 1 ddu gin voi

2Bién phén Bo dién phamkep ca sau co the kep chit dién cyc than chi 08, ddu con lai
4 i dung dich gin véi Zic carn @4 bang dong.
- B d6i ngudn tir 220V/240V-50/60Hz (AC) xubng 1,5V;
3V; 6V-3A (DC) va c6 16 cdm @4 dé 1iy dién ap diu ra; co
cong tic dong/ngit.
- BO gia thi nghiém
Hang hoa dugc san xuat theo tidu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018.
IV _HOA CHAT
1 Bot sit Fe, lpaiTét ca hod chat dugc dung trong 1o nhya hoaq lo thuy tiI~lh co
1 min c6 mau tréngnajp kin dam bao an toan vdi ting loai hoa chat. Trén moi lo
' xam deu c6 tem nhan dugc ghi day du cac ndi dung; tén thong
1 Bing magnesiumidung, cong thirc hoa hoc, trong lwong hodc thé tich, nong do,
2 (Mg) do tinh khiét, han sir dung, don vi cung cap va cac canh bao
1 A 1s vé bao quan va an toan. Nhan dam bao khong phai mau, mét
3 Nhom 1 (Al) chir va garn chic vao lo trong qua trinh van fhltjlyen va su
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1 INhom  bot, lpaidung. ) )
4 min mau trang- Poi vdi cac hoa chat ddc nhu axit ddm dac, brom... phai co6
' bac cach thire dong gbi va bao quan riéng.
1 N - Cac lg hoa chat dugc dong goi trong cac thung cd ngan dung
5 Pong vun (Cu) dam bao an toan khi van chuyén va st dung.
1 N , - Bong goi phu hop cho tung loai hoa chat cu the.
bong 14 (Cu) Hang hoa dugc san xuat theo tiéu chuan: ISO 9001:2015; ISO
1 o 14001:2015 va ISO 45001: 2018.
7 IK&m vién (Zn)
3 ! Sodium (Na)
1 Luu huynh bt
.9 (S)
1 11 lodine (I12)
1 INitric acid 65%
15 (HNOs)
1 IPotassium iodide
.16 (KI)
1 Sodium  floride
17 (NaF)
1 Sodium chloride]
18 (NaCl)
1 Sodium bromide]
.19 (NaBr)
1 Sodium  iodide]
20 (Nal)
1 Calcium chloride
21 (CaCl,.6H,0)
1 Iron(III) chloride
22 (FeCl3)
1 IPotassium nitrate
24 (KNO»3)
1 Silver nitrate,
25 (AgNO:3)
Copper (I
1
26 sulfate,
(CuS04.5H,0)
Calcium
1
18 carbonate
(CaCOs)
Sodium
1
19 carbonate,
(Na,COs.10H,0)
1 sodium hydrogen|
30 carbonate
' (NaHCO3)
1 IPotassium
33 chlorate
' (KC103)
1 Sodium
34 thiosulfate,
' (Na»S,03)
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1 Glucose
38 (CsH120¢)
IAmmonium
sulfate
2|Nitrogen va((NH4)2S04)
.2 [sulfur hoac Ammonium|
nitrate (NH4
INO»)
2 Calcium carbide
4 _(CaCy)
| gg‘ﬁjonyl B3 thanal (C:H40)
2Nguyén t6 nhomBarium chlorid
16 [[A, ITA (BaCl,)
MON  SINH
HOC
I. THIET BI
DUNG CHUNG
Béng nhua hai téng, chiu duoc hod chat, c6 kich thudc
5 Gia  dé  bng(180x110x56) mm, do day ciia vt ligu 14 2,5 mm c6 gan
nghiém cung, khoan 5 10, ®19mm va 5 coc cam hinh con tir ®7mm
xudng ®10mm, c6 4 16 ¢12mm.
3 Den cdn Thuy tinh khong bot, ndp thuy tinh kin, nit x6 bc bang si.
Than (75mm, cao 84mm, c6 22mm). 150ml
Céc thiy tinh 1OaiThu}’/ tinh trung tinh, chiu nhiét, hinh tru’<l>72mm. chiéu cao
4 “195mm, dung tich 250ml, d¢ chia nhé nhat 50ml, c6 miéng rot.
250ml e e a1 A
Pam bao dd bén co hoc.
D06 phong dai tdi da: 1000 1an khi sir dung thi kinh
WF10X/18mm, 1600 lan khi st dung thi kinh 16X/1Imm.
Pau kinh: xoay 360 do, v6i hé théng lang kinh chuyén goc
cho goc nghiéng 45 d6. D6 dai dng quang hoc: 160mm.
Thi kinh: gdm hai thi kinh
- Thi kinh truong nhin rong WF10X/18mm cho d¢ rong
truong nhin 1€n dén 18mm.
- Thi kinh 16X/11mm trudong nhin 11mm.
Vit kinh: Cum vat kinh xoay 360 d9, vai 4 vi tri g?in vat kinh.
Bao gdm céc vat kinh duoc lam tir hop kim nhém chdng ri
sét:
- Vat kinh 4X: Do phong dai vat kinh 4 1an; Khéu do :
0.1; Do dai dng quang hoc yéu cau: 160mm; Do day lamen
6 Kinh hidnvi Yo% caw Khong

Vit kinh 10X: D6 phong dai vat kinh 10 1in; Khau do
- 0.25; Do dai éng quang hoc yéu cau: 160mm; Do day lamen
yéu cau: 0.17.

Vit kinh 40X: D6 phong dai vat kinh 40 1in; Khau do
:0.65; Po dai dng quang hoc yéu cau: 160mm; Do day lamen
yéu cau: 0.17. Ciu tao 16 xo, gitip chdng v& lame.

Vat kinh 100X: D6 phong dai vat kinh 100 1an; Khau
d0 : 1.25; Bo dai 6ng quang hoc yéu cAu: 160mm; Do day
lamen yéu cau: 0.17. Céu tao 10 xo, giup chéng v& lame. Thiét
ké chéng anh huéng ciia dau soi.

Ban kinh: Day 16mm, gom hai 16p. Puoc lam tir hop kim son
tinh dién. Kich thudc 125*115mm. Kep ti€u ban don di
chuyén theo hai truc X, Y diéu chinh bang 2 ¢ dong truc,
ham vi dich chuyén 73*20mm (X,Y) . D chia nhé nhét
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Imm.

HE théng diéu chinh tiéu cu : Didu chinh béng hai éc, chinh
tho va chinh tinh dong tryc. Khoang diéu chinh tiéu cy 25mm,
Chinh tinh 0.002mm.

Tu quang: Tu quang NA 1.25 di kém 14 chén sang.

Heé théng chiéu sang: Pén led 1W chinh, diéu chinh bﬁng bién
tro.

Dau vao: 220V- 50/60Hz

Bo san pham gdm:

- 1 Kinh hién vi.

- BO 4 vat kinh: 4X, 10X, 40X, 100X.

- BO 2 thi kinh: 10X/18mm va 16X/11mm.

- 1 thi trum kinh

- 1 chai dau soi

- 1 hudng dén sir dung tiéng Viét

- 1 Tiéu ban

IEthanol 96°

Ethanol 96° (C2H50H) - 1000ml chai nhya

11

IKim miii mac

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

12

Coi, chay sur

Bing nhya c6 duong kinh 90mm

13

Dia Petri

Loai thong dung dai 140mm

14

IPanh kep

Loai thong dung dai 140mm

16

Diia thuy tinh

Loai thuy tinh 10 ml

17

Gidy tham

Thuy tinh trung tinh, chiu nhiét, hinh try ®6mm dai 250mm.

18

B6 d6 mo

Gom 1 kéo to, 1 kéo nho, 1 bd dao md, 1 panh, 1 dui, 1 miii
mac, 1 bd dinh ghim, khay md béng nhya kich thuéce
(29x19x4)cm, tam ké ghim vat md bang cao su kich thudc
(25x17x0,5)cm

20

IBinh tia nudc

Binh bang nhua c6 ®79mm cao 180mm, dung tich 500ml

21

Pipet nhya

Béng nhua loai 3 ml, ¢6 vach chia dén 0,5 ml

22

Pia dong ho

Thuy tinh trung tinh, c6 dudng kinh F100mm, day 1.7mm

24

Lo kém ong nh

giot

Bing thuy tinh mau tring, 125 ml

25

ILo ¢6 nit nham

Bing thuy tinh mau tring, 100 ml

26

Qua bop cao su

Béng cao su

29

Gang tay cao su

Cao su chiu dan hdi cao, chiu hoa chét. 3 ¢& S, M, L mdi ¢&
01 hép 100 céi.

30

May cat nudc 1

lan

Thong sb k¥ thuat:

May cat nude 1 1an 51/h

- May ciy nude 1 1an 5 lit/ gio dung dé cét nudc 1 1an phuc vu
cong viéc thi nghiém

- Toc do cat: 5 lit/gid

- Vat liéu ché tao: Inox

- Ngudn dién: 220V/50Hz, 1 phase.

- Cong suét: 4,5 kW

- 01 can nhya tréng chtra nude cét, thé tich 30L

31

Tu hut

Pam bao 5 hé théng chinh:

+ Thén ti chinh. Gom c4u truc bén trong: Thép khong gi 304;
Tam Phenonic HPL chdng hoa chat; Cau triic bén ngoai: Thép
ma kém phi son tinh dién.

Ctra s phia true: Kinh tring cudng lyc day ti thiéu Smm;
thay ddi tuy chinh chiéu cao.

Mt ban lam viéc: vat liéu khang hoa chit, cao 800mm.

+ Quat hut (dat trén dinh td). Pong co quat hut loai chuyén

dung cho hut hoa chét. Do 6n va rung dong tu do thip: 56-60
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dBA

+ Pén chiéu sang

+ Hé théng nudce (chau rira, voi cép x4 nudc, bd xa day) béng
vt liéu tong hop chiu hoa chit

+ Bo phan loc khong khi: c¢6 carbon hoat tinh.

- Kich thudc hop tu phu hop véi dién tich phong hoc bo mon
theo quy chuan:

+ Dai: 1200-1500mm

+ Rong: 800-1200mm

H+ Cao: 1800-2200mm (chura bao gdm duong dng khi thai)

- Ngudn dién cung cip: 220/240V/ 50-60Hz, mdt pha

32

Tu bao quan kinh|
hién vi

Kich thudc: Rong:120cm x Sau:40cm x Cao:200cm
Chit Liéu: GO MDF phi melamine

3 canh kinh va 3 canh g

Trén noc co quat thong giod

Bén trong c6 dén sudi

33

TG bao quan hoa
chat

Kich thudc:

+ Dai: 1000 - 1500mm;

+ Rong: 500 - 550mm;

+ Cao: 1600 - 1800mm;

- Vat liéu: bén, khang hoa chét.

- CO quat hut xtr Iy khi thai bang than hoat tinh, c6 thé thay
dbi toe do quat.

- S céanh ctra: 2 - 4 ctra doc lap

Hang hoa dugc san xuat theo tidu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018.

34

Cam bién d6 pH

Cam bién do P9 pH (Thang do: 0-14pH, do phén giai:
+0,01pH, nhiét d6 hoat dong: 5-60°C);

Dién 4p str dung: 3.0 ~4.2 VDC

Dong dién su 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

Bo6 nho: FLASH: 4MB

Bluetooth: Bluetooth v4.2 BR/EDR and BLE specificationK ét
nbi khong day hodc c6 day voi Bo thu nhan sb lidu, dién
thoai, may tinh bang. C6 thé str dung doc 1ap khong can bo
thu nhan s6 liéu

Pin sac

Hang hoa dugc san xuat theo tidu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018.

35

Cam bién d6 am

Cam bién do P9 4m (khoang do: 0 dén 100%, d6 chinh xéc:
+39%);

Dién 4p str dung: 3.0 ~4.2 VDC

Dong dién su 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 xir Iy: Wifi BLE SoC ESP32 ESP-WROOM-32

Bo6 nho: FLASH: 4MB

Bluetooth: Bluetooth v4.2 BR/EDR and BLE specificationK ét

noi khong day hodc c6 day véi Bo thu nhén so liéu, dién
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thoai, may tinh bang. C6 thé str dung doc 1ap khong can b
thu nhén s liéu

Pin sac ‘

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

36

Bo thiét bi day
hoc dién tr, mo|
phong moén Sinh
hoc

Tén san ph?im B thiét bi day hoc dién tir, m6 phong moén
Sinh hoc 16p 10,11,12

Quy dinh vé san pham San xuat d4p g yéu cau tai muc 1.36
trang 4 Danh myc thiét bi day hoc t81 thiéu mén Sinh hoc
dung cho cap THPT theo thong tu sb 39/2021/TT-BGDDT
Mo ta chung Bo thiét bi day hoc dién tir, m6 phong mon Sinh
hoc dugc xay dyng theo Chuong trinh mén hoc Sinh hoc
(2018), c6 h¢ théng hoc liéu dién tir (m6 phong 3D, hinh anh,
so dd, 4m thanh, video, cac cdu hoi, dé kiém tra,) di kém va
duogc t6 chirc, quan 1y thanh hé théng thu vién dién tir, thuan
loi cho tra ctru va sir dung. Gitp gido vién xay dung ké hoach
day hoc (giao an) dién tu, chuén bi bai day, cac hoc liéu dién
tir, chun bi cac bai tap, bai kiém tra, danh gia dién tir phi hop
v&1 Chuong trinh.

Hinh thirc, mau ma "- Chat liéu: Nhya

- Mau sic: Tring

- Két ndi: USB 3.0

- Kich thudce: 73 x 20 x 7,5mm

- Mdi 01 USB chira bo cai va ma key kich hoat st dung bo
hoc liéu

- Bao mat dir liéu, chéng sao chép

- B san phim ban giao bao gdm 1 USB + 01 Sach hudng dan
st dung + 1 hop dung kich thude 10x10x1,8cm, USB dugc
bao vé bai mut chdng sc giup phong tranh hu hong.

- Mbi san phdm nguoi ding dugc cap thém 01 tai khoan bao
g6m tén ddng nhap va mét khiu truy cap phan mém va thu
vién dién tir dugc truy cap tai:

+ Dia chi web https://smartschool.edu.vn

+ Ung dung cai dit trén may tinh ca nhan hoic thiét bj man
hinh thong minh, hd trg sir dung duge trong méi trudng khong
c6 két ndi internet."

Mbi truong trién khai "- Phan clng:

+ CPU Core i3 hoac cao hon

+ RAM 4GB hodc cao hon

+ O clg may tinh ¢ nhan: Trdng it nhit 20 GB

- H¢ diéu hanh hd tro: Windows 7, Windows 10, Windows
11

- Ung dung hd tro str dung duoc trong méi truong khong co
két noi internet

- Dbi v6i chire ndng nang cao:

+ Ngoai Windows 7, Windows 10, Windows 11 thi ing dung
con st dung dugc trén MacOS tir phién ban 10.14.6 trd 1én.
+ Sur dung duoc trén man hinh tuong tac va man hinh cam
ung.

+ Website dugc truy cap thong qua cac trinh duyét web phd
bién: Chrome, Cdc cbe, Mozilla Firefox, Microsoft Edge,
vl

MO ta tinh ning co ban "- Nhom chirc ning ho trg giang day:
soan gido an dién tir; hudng dan chuén bi bai giang dién tu;

hoc li¢u dién t (hinh anh, video); chinh stra hoc liéu (cit
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video);

- Nhom chirc nang mé phong va tuong tac 3D: Diéu hudng
thay ddi truc tlep goc nhin (xoay 360 d9, phong to, thu nho);
quan sat va hién thi thong tin cu thé cua cac lop khac nhau
trong mot mo hinh, lya chon tach 16p mot phan ndi dung bét
ki; tich hop mé hinh 3D vao bai day. Pam bao tbi thiéu cac
mo hinh: ciu tric t& bao nhén thue, ciu tric té bao nhan so,
céu trac virus HIV, viém gan B. Qua trinh trao d6i chat & thyc
vat, hoat dong cua hé tim mach, hoat dong hé bai tiét. Mo
hinh sinh truéng cua hat phin, mé hinh phat trién cia tai phoi,
qua trinh tai ban DNA.

- Nhom chirc nang hd tro cong téc kiém tra danh gia: hudng
dan, chuan bi cac bai tap; dé kiém tra. C6 thé tiry chon thoi
luong (15 phut, 30 phut, 45 phat, 50 phut, 60 phat,...) 1am bai
khi thiét 1ap d& kiém tra, d& dang in dé va dap an.

- Chtrc ning hién thi pop-up sau khi cai dt hoan thanh dé
gido vién nhap thong tin lién hé, phuc vu chdm soc khach
hang trong sudt qué trinh sir dung.

- TAt ca tinh nang va hoc li€u dién tir déu st dung dugc trong
moi truong khong két ndi internet; ngudi dung khong can phai
két ndi mang trong qué trinh sir dung."

MO ta chirc nang nang cao - Hd tro day hoc truc tuyén va
chuyén d6i s6 trong giao duc "1. Chtrc ning hudng dan chuén
bi bai giang dién tu:

- Soan thao méi bai giang trinh chiéu hodc tao bai giang tir
thu vién c6 san; Bo cong cu hd tro thiét ké bai giang (hi¢u Gng
chuyén slide, chén chit, chén hinh anh, video, chén mo6 hinh
3D tur thu vién media vao bai giang); Chen, upload file hinh
anh, video tir may tinh c4 nhéan 1én bai giang ca nhan; Tao tro
choi twong tac: O chit, ndi cot, ai la triéu phu; Chirc ning tich
hop hudéng dén t6 chirc hoat dong hoc tap va thong tin mo
rong truc tiép trén bai giang dang dwoc trinh chiéu.

- Quan ly thu vién bai giang trinh chiéu; Chia sé bai giang
dién tir cia minh cho gido vién khac trén hé thong; Tim kiém
bai giang theo tir khoa, khéi 16p, bo sach gido khoa ..v..v..

2. Chtrc ning huéng dan va str dung Thu vién hoc liéu dién
tur:

- Quan ly thu vién hinh anh, video, audio, Thu vién 3D; Truy
cap, tim kiém hoc liéu dién tu: Hinh anh, video, audio, Thu
vién 3D

- Trinh chiéu hoc liéu dién tir: Hinh anh, video, audio, Thu
vién 3D

- Nhom chirc nang mé phong va tuong tac 3D: Diéu hudng
thay d01 tryc tiép goc nhin (xoay 360 do, _phéng to, thu nho,
tro vé trang thai ban dau); quan sat va hién thi thong tin cu thé
cua cac 16p khac nhau trong mot mo hinh, lya chon tach 16p
maot phan ndi dung bat ky;

3. Chure nang xay dung, chuén bi ké hoach bai day dién tur

- Quan Iy thu vién ké hoach bai day; Tim kiém ké hoach bai
day theo tir khoa, khdi 16p, bo sach giao khoa, ..v..v..

- Thém méi, soan thao, chinh sira ké hoach bai day; Upload
hinh anh vao ké hoach bai day c4 nhan.

- NOp va quan 1y phé duyét voi cép quan 1y nha trudng trén hé
thong.

4. Chirc ndng hudng dan va chuan bi cau hoi, bai tap
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- Tao cau hoi dung sai; cau héi dang mot lya chon; cau hoi
dang nhiéu lya chon; cau hoi dang ty luan; cau hoéi dang
nhom; cau hdi dang tuong tac st dung text, hinh anh, video.
- Sép xép phén loai cau hoi theo 4 mirc 46 (nhan biét, thong
hiéu, van dung, van dung cao)

- Churc nang tao choi tuong tac: 1t thé, dién tir vao chd tréng;
viét tu luan cau tra 1oi; nghe va chon; kéo tha; sa“ip xép tur
thanh cau.

- Tim kiém bo cau hoi theo tir khoa, mén hoc, khéi 16p; Tim
kiém cau hoi theo d6 kho, loai cau hoi.

- (Gido vién tao cac bai tap/nhiém vu hoc tap giao cho hoc
sinh truy cap lam bai tryc tuyén bang tai khoan hoc sinh sau
d6 ndp bai, hé théng hd tro ty dong chdm diém.

5. Chtrc nang hd trg chudn bi cong tac kiém tra, danh gia

- Tao va quan ly ngan hang cau hoi, dé thi, dé kiém tra, danh
gia theo ma tran tuy y.

- Chitc nang tao dé kiém tra danh gia c6 ty dong dao cau hai,
dao dap an theo 4 muc d6 dap Gmg thong tu s6 5512/BGDDT-
GDTrH ngay18 thang 12 ndm 2020, c6 chirc ndng thoi gian
dém nguoc dé déng va chuyén cau hoi.

- T4 chirc kiém tra danh gia trong day hoc truc tuyén: Gido
vién tao cac bai kiém tra giao cho hoc sinh truy cap lam bai
truc tuyén bang tai khoan hoc sinh sau d6 ndp bai, hé thong
hd tro ty dong cham diém dap ung yéu cau theo thong tu s6
09/2021/TT-BGDBT ngay 30 thang 03 nim 2021 va quyét
dinh s 4725/QD-BGDDT ngay 30 thang 12 niam 2022.

- Cham diém cho bai kiém tra, theo d3i diém sé qua d6 gido
vién c6 thé danh gia sy tién bo ciia hoc sinh qua timg mdc thoi
gian.

- Tao cac mi dé khac cho dé kiém tra.

- In dé kiém tra, dép an.

- Tim kiém bai kiém tra danh gia theo khdi 16p, mén hoc.

6. Quan ly nhém hoc, 16p hoc va tuong tac giira gido vién -
hoc sinh - phy huynh.

- Tao 16p hoc, nhém hoc.

- Quan 1y hoc sinh theo 16p.

- Chia sé hoc liéu dién tir vao 16p hoc, nhom hoc.

- Két hop véi tai khoan ciia hoc sinh, gido vién c6 thé giri két
qua hoc tap cho phu huynh dé phy huynh tham gia vao hoat
dong hoc tap ciia hoc sinh, dap ung tiéu chi cia hé thong LMS
theo quyét dinh sé 4725/QD-BGDDT ngay 30 thang 12 nim
2022.

- Chtic nang ""chat™" trong nhom hoc: hoc sinh gui cac cau
hoi hodc trao ddi, thao luén trong nhém hoc véi gido vién va
cac hoc sinh khac. Qua do, gido vién tra 101, giai dap thic
mic, tu van, hd tro cho hoc sinh dap tng yéu cau thong tu sb
09/2021/TT-BGDDT ngay 30 thang 03 nam 2021.

- HE théng tu dong théng ké sb lugng trao dbi thao luan gilra
gido vién voi hoc sinh. Gido vién c6 thé tai duoc bao cdo
thong ké.

7. Ung dung hd tro sir dung trong méi trudng khong co két
ndi internet

- B cong cu hd tro thao tac trinh chiéu bai giang.

- Trinh chiéu thu vién media: Hinh anh, audio, video, 3D.

- Tim kiém hoc liéu dién tir theo mén hoc, khéi 16p,..
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nn nn

- Chtrc ndng phén loai bai giang/thu vién media ""chua tai
va ""da tai"" bang biéu tuong va bd loc giup ngudi ding dé
dang phan biét, tim kiém va st dung.

8. Giao dién ngodn ngir, trong thich hé thong:

- HO trg ngdn ngit 1a Tiéng Viét va Tiéng Anh

- Két hop tt v6i cac phan mém Sketchpad, Photoshop, Corel
Draw, Excel... trong qua trinh xay dung va st dung tu liéu
minh hoa bai giang. Vi du gido vién c6 thé v& hinh bing
Sketchpad rdi dwa vao bai giang, tao cac Word Art hoidc Chart
trong word va Excel va cét dan vao bai giang.

- Chirc ning nang cp, cap nhat phin mém khi c6 phién ban
maoi"

Cap phép "- Nha san xuit dugc chimg nhan ding ky nhan
hiéu;

- Hé thdng hoc lidu dién tir danh cho gido duc phd thong duoc
co quan Nha nude ¢6 thim quyén tham dinh dat cac tiéu chi:
+ Phi hop voi dinh hudng chuyén d6i sé
+ Hb tro thiét ké va to chire day hoc theo CT GDPT 2018;

- San phém duogc cép quyét dinh xuét ban dién tir do Nha xuét
ban co6 chlrc nang xudt ban dién tir;
- Nha san xudt dap mg du cac diéu kién v& hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cta phap luat, do
Bo Thong tin va Truyén thong tham dinh va cap phép;

- Phan mém duoc diang ky quyén tac gia;

- San pham dugc san xuét theo tiéu chuan vé hé thdng quan ly
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO
14001: 2015 va ISO/IEC 27001: 2022;

- San phdm dép tng céc tiéu chudn Khoa hoc va Cong nghé,
do co quan Nha nudc c¢6 thim quyén chimg nhén.

- Can cur theo Thong tu s6 21/2014/TT-BGDDT quy dinh vé
quan ly va st dung xuét ban pham tham khao trong céc co s&
gido duc mam non, gido duc phong thong va gido duc thuong
xuyén, bo hoc li€u dién tir da duoc it nhat mot Sé Gido duc va
Do tao trén ¢ nude ¢ van ban khuyén khich cac nha truong
trén dia ban tinh/thanh phd trién khai ing dung, dugc cong
nhan:
H+ C6 hiéu qua trién khai thuc té
H+ Hb trg d6i moi phuwong phap day hoc, kiém tra, danh gia,
nang cao chét luong day hoc trong cac trudng phd thong."
M0 ta ndi dung theo Chuong trinh GDPT 2018 Khung bai
giang, tranh anh dién tt, video theo Danh muyc thiét bi tdi
thiéu cip Trung hoc phd théng (Thong tw sb 39/2021/TT-
BGDDT), chuong trinh GDPT 2018 va cac b sach giao khoa
hién hanh, bao gom:

"Lép 10

- 11 Khung bai giang minh hoa theo timg chii d&, duoc quy
dinh theo thong tu 39/2021/TT-BGDDT va CT GDPT 2018,
bao gém: Cac cép d6 t6 chirc cta thé gidi séng; Sinh hoc té
bao; Sinh hoc vi sinh vat va virus.

- 182 tranh anh dién tir theo tirng chu dé, dugc quy dinh theo
thong tw 39/2021/TT-BGDDT va CT GDPT 2018, tiéu biéu
bao gdm: Cac cap do t6 chirc séng cua thé gidi; So sanh cau
tric té bao nhan so va té bao nhan thuc; Ludi thirc n rimg
mua; Quan thé nai; Quan thé voi; So do hé than kinh nguoi;

Trao ddi khi trong co thé; Thudc trir sau sinh hoc; Bao tir &
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dinh vi nam; So d6 qué trinh giam phén; So do qua trinh
nguyén phén; Bo khung xuong té bao; Cac bac céu triic cia
protein; Cau tric ciia ty thé; Cau trac cua ludi ndi chét; Cau
tao cua ribosome,..v..v..

- 18 Video do phan giai HD 1280x720; am thanh ro, hinh anh
dep, thuyét minh bang tiéng Viét, thoi lugng dudi 3 phit) theo
timg chu dé:

+ 08 Video theo thong tu 39/2021/TT-BGDDT bao gom:
Thong tin & té bao; Cong ngh¢ té bao dong vat (thanh tuu, quy
trinh, trién vong) - San xuét vaccine; Cong nghé té bao gdc;
Cong nghé té bao thyc vat (thanh tyu, quy trinh, trién vong) -
Cong nghé nudi céy mo té bao thuc vat; Co sé khoa hoc va
quy trinh cong nghé san xuit enzyme - Ung dung enzyme
trong cong nghé thuc pham; Cong nghé thu hdi khi sinh hoc
(Biogas); Cong nghé ung dung vi sinh vat trong xu 1i méi
truong - X li nudc thai.

H+ Video theo chwong trinh GDPT 2018, tiéu biéu bao gom:
Cong nghé sinh hoc; M6; Cap do té chire trong co thé; Pai
dich covid 19; Giam phan; Thong tin & té bao; Chu ki & té bao
va phan bao; Té bao thuc vat; Trao di chat trong té bao; Phén
tir sinh hoc; Té bao nhin so va té bao nhan thuc; Cac dang
virus; Vi sinh vat; Sy khac nhau gitra virus va vi khuén;..v..v..
- 10 M5 hinh 3D theo ting chu dé, duoc quy dinh theo thong
tuw 39/2021/TT-BGDDT, bao gém: CAu trac té bao nhan thuc;
CAu tric t& bao nhan so; Cau tric virus HIV: Viém gan B;
Qué trinh trao d6i chit & thyc vat; Hoat dong cta hé tim
mach; Hoat dong h¢ bai tiét; M6 hinh sinh truong cua hat
phin; M6 hinh phat trién cta tai phoi; Qua trinh tai ban DNA.
- 08 B cdu hoi, bai tap theo timg chu dé.

- 02 bo dé Kidm tra giita ky

- 02 Bo d¢é kiém tra cudi ky

- Tai lidu tham khao hd tro giao vién gom:

+ 150 Bo giao an, bai giang theo cac bd SGK dugc Bo giao
duc phé duyét theo CT GDPT 2018 (Chan troi sang tao, Canh
didu, Két ndi tri thirc)

+ 300 B¢ cau hoi, dé kiém tra theo cdc bo SGK duoge Bo gido
duc phé duyét theo CT GDPT 2018 (Chan troi sang tao, Canh
diéu, Két ndi tri thirc)

- N6i dung hoc liéu dién tir tich hop trong san pham ciing dap
mg cac yéu cau vé thiét bi theo chui dé va chuyén dé dugc
quy dinh trong TT 39/2021/TT-BGDDT moén Sinh hoc, cu thé
tai cac muc sau:

+ Tat ca thiét bi tranh, anh, so dd theo cac chu ¢& mén Sinh
hoc Lop 10 quy dinh tai Myc I1.1, TII.1 phﬁn danh cho Lép 10
(Trang 6, 7, 18, 19)

+ Tét ca thiét bi video/clip theo cac chi @& mén Sinh hoc Lép
10 dwoc quy dinh tai Myc II. 5, 1.4 phan danh cho Lép 10
(Trang 15, 21, 22)"

"Lép 11

- 12 Khung bai giang minh hoa timg chu dé, dugc quy dinh
theo thong tu 39/2021/TT-BGDDT va CT GDPT 2018, bao
gdm: Trao ddi chét va chuyén hoa nang luong; cam tmg &
sinh vat; sinh truong va phat | trién ¢ sinh vat, dinh dudng

khoang tang ning suét cay trong va nong nghlep sach; mdt s6
dich bénh & ngudi va cach phong ngira, diéu tri; né sinh an
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toan thuc phdm

- 120 tranh anh dién tir theo tirng chu dé, dugc quy dinh theo
thong tu 39/2021/TT-BGDDT va CT GDPT 2018, bao gf)m
Trao dbi nudce 6 thyc vat; Cac hinh thire trao d6i khi; So do
cac dang hé tudn hoan; So dd vong sinh truong va phat trién &
dong vét; So dd cau tao hoa ludng tinh; Qua trinh sinh truéng
va phat trién cta cdy dau; Vong doi cia cdy tio; Mot sb hinh
thirc sinh san vo tinh & dong vat; So dd mé hinh thuy canh
theo hudng phat trién nong nghiép sach (trong rau thuy canh
theo cong ngh¢ Israel); M6 hinh khi canh; CAu tao virus
HIV..v..v..

- 27 Video do phan giai HD 1280x720; am thanh ro, hinh anh
dep, thuyét minh bang tiéng Viét, thoi lugng dudi 3 phit) theo
timg chu dé:

+ 24 Video theo thong tw 39/2021/TT-BGDDT bao gom: Can
bang ndi moi - Didu hoa than nhiét; Mot sé biéu hién cua cay
do thiéu khoang; Véan chuyén mau trong h¢ mach - CAu tao
ciia h¢ mach (tinh mach, dong mach va mao mach); Vén
chuyén mau trong hé mach - Van dong ciia mau trong hé
mach; Mot sb tap tinh & dong vat (Tép tinh bao v¢ lanh thd &
cay Meerkat, Tap tinh nudi day va chiam soc con non & hd,
Tap tinh trdm va duy trit thitc an & soc); Phan xa khong didu
kién - Phan xa cua kh6p gbi khi chiu tic dong cua luc; Truyén
tin qua synapse (Cau tao synapse, Qua trinh truyén tin qua
synapse); Cac giai doan phat trién cua ngudi; Phat trién & thuc
vat co hoa; Qué trinh sinh truéng va phat trién & dong vat co
bién thai; Qua trinh sinh san & nguoi (Qua trinh hinh thanh
giao tir duc va cai, Tir thy tinh dén sy dé); Qua trinh sinh san
0 thyuc vét 6 hoa; Bién phap ki thudt str dung dinh dudng
khoang nham tao nén ndng nghiép sach (Mot s loai phén bon
(N, K, P), Trong cdy khi canh); M6t sb dich bénh pho bién &
ngudi - S6t xudt huyét (P1, P2); Bién phap dam bao an toan
thuc phim (Quy trinh san xudt thuc pham an toan); Nguyén
nhén, tac hai, bién phap phong va diéu tri ngd doc thuc pham.
+ 03 Video theo chuong trinh GDPT 2018 bao gém: Qua trinh
phat trién ctia hop tir thanh thai nhi...

- 10 M6 hinh 3D theo timg chi dé, dugc quy dinh theo thong
tu 39/2021/TT-BGDDT, bao gém: CAu truc té bao nhan thuc,
c4u tric té bao nhan so; cu trac virus HIV: viém gan B; Qua
trinh trao d6i chit ¢ thuc vat; Hoat dong cua hé tim mach;
Hoat dong hé bai tiét.; Mo hinh sinh trudng cua hat phén; mo
hinh phat trién cua tii phdi; qué trinh tai ban DNA.

- 04 Bo cau hoi, bai tap theo timg chu dé.

- 02 B dé kiém tra giita ky

- 02 Bo d¢é kiém tra cudi ky

- Tai lidu tham khao hd tro gido vién gom:

+ 150 B0 gido an, bai giang theo cac bd SGK dugc B gido
duc phé duyét theo CT GDPT 2018 (Chan troi sang tao, Canh
diéu, Két ndi tri thirc)

H+ 300 Bo cdu hoi, dé kiém tra theo cac bd SGK duoc Bo gido
duc phé duyét theo CT GDPT 2018 (Chan troi sang tao, Canh
didu, Két ndi tri thirc)

- Noi dung hoc liéu dién tir tich hop trong san phdm ciing dap
g cac yéu cau vé tranh/anh va bing, dia, phdn mém duoc

quy dinh trong TT 39/2021/TT-BGDDT, mon Sinh hoc, cu
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the:

+ Tt ca thiét bi tranh, anh mon Sinh hoc Lép 11 quy dinh tai
Muc IT va myc III, phan danh cho Lép 11 (Trang 7, 19, 20)

+ Tét ca thiét bi bang dia, phin mém mén Sinh hoc Lép 11
quy dinh tai muc II va muc III, phan danh cho L6p 11 (Trang
15,16, 17,22,23). "

"Lép 12

- 21 Khung bai giang minh hoa theo 07 chu dé ctia chuong
trinh GDPT 2018, bao gém: Di truyén hoc; Tién hoa; Sinh
thai hoc va méi truong; Sinh hoc phan tur; Kiém soat sinh hoc;
Sinh thai hoc nhan van.

- 106 tranh anh dién tir theo tirng theo cha d& cua chwong
trinh GDPT 2018, tiéu biéu bao gdm: Ngb bién dbi gene; Co
ché tai ban DNA; Co ché phién ma; Co ché dich ma dé tong
hop protein; CAu trtc siéu hién vi ctia NST; Bénh bach tang;
Bang ma di truyén..v..v..

- 14 Video d9 phan giai HD 1280x720; am thanh r3, hinh anh
dep, thuyét minh bang tiéng Viét, thoi luong dudi 3 phut) theo
timg chu dé, dugc quy dinh theo thong tu 39/2021/TT-
BGDDT, bao gém:Video mo ta thi nghiém ciia Mendel;
'Video mo ta thi nghiém cua Morgan (Gi6i thiéu Morgan, Thi
nghiém vé hién tuong lién Kkét gene va hoan vi gene, Thi
nghiém vé di truyén lién két gioi tinh); Video huéng dan lam
tiéu ban nhiém sic thé; Cac giai doan tién hoa cua loai ngudi;
Qua trinh phat trién sinh vat qua cac dai dia chét; Dién thé
sinh thai; Sy 4m 18n toan cau; Hudng dan thiét 1ap hé sinh
thai; Video vé& nguyén ly ctia phuong phap tich chiét DNA tir
té bao va ing dung sinh hoc phan tir trong thuc tién; Video vé
qua trinh tng dung cong nghé gene va trién vong trong tuong
lai; Video vé co s&, vai tro ciia mot sb bién phép kiém soat
sinh hoc; Video vé gia tri cua sinh thai nhan vin trong phat
tién bén viing 6 mot s6 linh vuc.

- 10 M6 hinh 3D theo timg chu dé, duoc quy dinh theo thong
tw 39/2021/TT-BGDDT, bao gdbm: Cu tric té bao nhan thuc,
c4u tric té bao nhan so; cu trac virus HIV: viém gan B; Qua
trinh trao d6i chit ¢ thuc vat; Hoat dong cua hé tim mach;
Hoat dong hé bai tiét.;M6 hinh sinh truong cua hat phéin; mé
hinh phat trién ctia tai phoi; qua trinh tai ban DNA.

- 07 B cau hai, bai tap theo tirng chu dé.

- 02 Bo d¢é kiém tra giira ky

- 02 BO dé kiém tra cudi ky

- Tai liéu tham khao hd tro gido vién gdm:

+ 150 Bo giao an, bai giang theo cac bd SGK dugc Bo giao
duc phé duyét theo CT GDPT 2018 (Chan troi sang tao, Canh
diéu, Két ndi tri thirc)

+ 300 B¢ cau hoi, dé kiém tra theo cdc bo SGK duoe Bo gido
duc phé duyét theo CT GDPT 2018 (Chan troi sang tao, Canh
didu, Két ndi tri thirc)

- Noi dung hoc liéu dién tir tich hop trong san phdm ciing dap
mg cac yéu ciu vé thiét bi tranh anh, bang/dia/phdn mém
theo chu dé day hoc, dugc quy dinh trong muc I1.1, 11.5, I11.1,
[11.4 theo TT 39/2021/TT-BGDPBT, cu thé nhu sau:

+ Tét ca thiét bi bang/dia/phin mém theo cac chu d& day hoc
mon Sinh hoc 12, quy dinh tai Muc I1.5, 111.4 (trang 17, 18,

23, 24)
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+ Tat ca thiét bi tranh anh theo cac chu dé day hoc mén Sinh
hoc 12, quy dinh tai Muc I1.1, IIL.1 (trang 8, 20)"

Mo ta ndi dung theo cac bd SGK Bai giang, tranh anh dién tur,
video theo cac bo SGK cua chuong trinh GDPT 2018 bao
gbm:

"Lép 10

- 21 bai giang minh hoa theo bd sach Canh diéu; 19 bai giang
minh hoa theo bd sach Két nbi tri thirc; 24 bai giang minh hoa
theo b sach Chéan troi sang tao.

- 273 tranh anh dién tir theo tirng bai hoc.

- 27 Video d¢ phan giai HD 1280x720; am thanh ro, hinh anh
dep, thuyét minh bang tiéng Viét theo timg bai hoc

- 15 m6 hinh 3D

- 08 Bo cau hoi, bai tap theo tirng chil dé

- 02 bo d& kiém tra giira ky

- 02 Bo dé kiém tra cudi ky"

"Lép 11

- 21 bai giang minh hoa theo bd sach Két nbi tri thuc; 24 bai
giang minh hoa theo bo sach Canh Diéu; 21 bai giang minh
hoa theo bg sach Chan troi sang tao

- 180 tranh anh dién tir phan loai theo tirng bai hoc

- 40 Video/clip hinh minh hoa theo tirng bai hoc

- 10 M6 hinh 3D

- 04 Bo cau hoi, bai tap theo ting chil dé

- 02 bo dé kiém tra giita ky

- 02 Bo dé kiém tra cubi ky"

"Lép 12

- 29 bai giang minh hoa theo bd sach Két ndi tri thire; 26 bai
giang minh hoa theo bo sach Canh Diéu; 23 bai giang minh
hoa theo b sach Chan troi sang tao

- 158 tranh anh dién tir phan loai theo tirng bai hoc

- 22 Video/clip hinh minh hoa theo tirng bai hoc

- 10 M6 hinh 3D

- 07 B cau hai, bai tap theo tirng chu dé

- 02 bo d& kiém tra giira ky

- 02 Bo d¢é kiém tra cudi ky"

37

B6 thu nhan sb
licu

Thong sb k§ thuat:

- Man hinh kich thuéc: 8 inch, IPS, phan giai 1280 x 800
Pixels, 16.7 Triéu mau

- Hé diéu hanh Android 9 tr¢ lén.

- Loai man hinh cam tng: Pa diém

- RAM: 3GB

- B6 nhé trong: hon 20GGB, c6 thé mé rong bﬁng thé SD

- Str dung bo vi xr Iy quad-core véi te do 2.0 GHz

- C6 cac cong két ndi: SD, 2 USB, PHONE 3.5, HDMI

L HO trg két ndi GPS

- C6 két ndi Wifi va Bluetooth, truy cap duoc mang Internet
4G.

- Két ndi dugc voi may chiéu dé hién thi két qua thi nghiém
Ién bang.

- Stir dung pin sac S000mAh, Lithium

Phan mém thu thap va phan tich dir liéu:

- Tu dong nhan cam bién

- Hién thi s6 lidu du6i dang s6 va db thi.

- Co chiic nang tuy chinh do ddm nhat cia dd thi.
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- Cho phép ngudi dung, chay, dirng, doc phan tich, xu Iy do
thi theo cac diém toa do, thu phong, kéo tha duong, doan trén
bicu do

- Phdn mém c6 chuc nang ty chuén hoa dd thi
IAUTOCORRECT bing cac thuat toan toi uu.

- Cho phép hién thi s6 lidu tho

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

- C6 chitc ZOOM IN/OUT db thi, va chirc ning PICK DATA
dé léy s6 liéu tung vi tri trén db thi.

- Chtrc nang xuét dit liéu sang dang: excel, CSV.

- C6 chirc nang LINEAR FIT va hién thi phwong trinh cta do
thi

- Phan mém c6 chirc ning chia s& hinh anh trang thi 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, phin mém ty dong dimg sau
thoi gian cai dat.

- Ngon ngir: Tiéng Viét va Tiéng Anh

THIET BI
II THEO CAC
CHU PE
1_[TRANH ANH ‘
.z M6 hinh mo ta cau tric cia DNA c6 thé thao lap. Chiéu cao
M6 hinh cau tric A A £ R g Nt A TR A
2.3 DNA 6OQmm, chiéu rong 200mm, ¢ thé thao roi cac b phan, co
chat liéu PVC hoac tuong duong.
3 DUNGCU
Lép 10
Sinh hgc té bao
Bo thi nghigm 0 inghiémgom: o
\ N e . . |- Co1i, chay str; Ong nghiém; Gia dé ong nghi¢ém; Pén con;
Thanh phan hoéaxac dinh thanh .. >~ 7 . £ - N ,
3.1 hoc cia t& bio hin hoa hoc ci aCoc thuy tinh loai 250ml; Kep ong nghiém; Lo kém 6ng nhéd
pe fé bio pecu gio'g; Lo c6 niit nham; Qua bdp cao su; Bt viét kinh; (TBDC)
- Coc thuy tinh 100 ml.
R , .. _|B0 thi nghiém gom:
3.2 (CAu tric té bao Bl?an tilélt c%%h;rclgrclKinh hién vi (TBDC); .
) '?é bio Lam kiqh; Lamen; Kim mili mac; Dao cat tiéu ban; Pipet;
Giay tham; Dia dong ho; Gang tay;
Bo thi nghiém gébm:
- Kinh hién vi; Bo do mé;Larp kinh (10 cai) .
B6 thi n hiéngmeq; Kirp mili mac;Dao cat tiéu ban; Pén con; Dia dong
0 Tl NENCM 3. Giy thAm; Gang tay; (TBDC.)
. 41 Jlam tiéu ban vel .o 0.7 T ) A A A A
Chu ki t€ bao va . . - Ti€u ban cac giai doan cua qua trinh nguyén phan (Tiéu ban
33 A 1 qué trinh nguyén| ; .. N T L. . A
phéan bao A . ° 7.7 |co dinh, rd nét nhin thay dugc cac giai doan cua qua trinh
phan va giam| A A LAt A T .
han nguyén phan ¢ hanh tay, hanh ta); )
P - Tiéu ban cac giai doan cua qua trinh giam phan (Tiéu ban c6
dinh, rd nét nhin thay duoc cac giai doan cua qua trinh, giam
han & chau chau, hoa hanh.
o .._|B6 thi nghiém gdm:
gl?rc thi ng}}llfnmh— bia pe’tri; Lam kinh,; Lamen; Kim mili mac; Kinh hién vi;
Huon hi Giay thém; Pipet; Bén con; Binh tia nudce; (TBDC);
3.4 |Visinh vat E hiéng cfrup VI?— Tu sy (01 cai), loai thong dung trong phong thi nghiém.
& A + . I-Coc thuy tinh 100 ml - Binh thuy tinh 2L c6 nap day (Loai
sinh vat va san|, .
FO thong dung)
pham g dung

- Cdc thay tinh 100 ml ¢6 ndp day (Loai thong dung);
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- Khay inox (200 x 270)mm (Loai thong dung);

- Bat inox mi¢ng 300mm (Loai thong dung);

- Ong dong 500 ml (Loai théng dung)

- Gidy do pH (Loai théng dung) hodc cam bién d pH
(TBDCO).

Lop 11

Trao ddi nwéc
va khoang &
thue vt

3.5

Tréng cady trong
dung dich

Bo thiét bi khao|
sat mot so dir 1iéy|
khi trong cay

Bo thiét bi gdm:

- Bo thu nhén tin hiéu; Gidy do pH hodc Cam bién do pH;
Cam bién d6 4m; Can dién tir; (TBDC).

- Thudc nhya loai thong dung, 300mm

3.6

Trao d6i nudc &
co thé thyc vat.

Bo thiét bi khao|
sat dinh tinh sy
trao ddi nudc O
co thé thuc vat

B thiét bi gom:

- Ong nghiém; Gia dung 6ng nghiém; Pipet; Cdc thuy tinh;
(TBDC)

- Gidy clorua coban (1 hop);

- Nt cao su; Dao nho

Quang hgp ¢
thwe vat

3.7

Quan sat luc lap
va tach chi€t cac
sac tO trong 14 cay|

Bo thiét bi quan|
sat luc lap va tach|
chiét cac sic td
trong 1la cay (
khong bao gdm|
TBDC)

Bo thiét bi gdm:

- C6i, chay st Cde dong; Pipet; Ong nghiém; Gia dé ong
nghiém; Kinh hién vi; Lamen; Lam kinh; Diia thuy tinh;
(TBDC).

- Phéu: Thiy tinh, dudng kinh miéng phéu tir 80 - 90 mm,
cubng phéu dai khoang 65 mm.

- Binh tam giac, loai thuy tinh trung tinh, chiu nhiét, dung tich
100 ml, d6 chia nhé nhét 20ml, dwong kinh miéng 20mm.
Pam bao d6 bén co hoc.

- Thudc nhya;

- Ong mao quan cham sic ky. Loai 1+2+3+4+5 pl, dai
125mm, ¢6 vach muec.

- Gidy séc ki ban mong. Kich ¢& ban c6 sin (200 x 200 mm;
100 x 200 mm va 50 x 200 mm;

- Bt chi 2B.

3.8

Qua trinh hinh|
thanh tinh bot ¢
thuc vat

Bo thiét bi thi
nghiém vé sy
hinh thanh tinh
bot

B¢ thiét bi gom:

+ Pén con; Ong nghiém; Coc thuy tinh; Dia petri; Panh kep;
(TBDC)

+ Ludi inox (100x100) mm c6 han ép céac goc.

+ Kiéng 3 chan: Chat liéu Inox ®5mm, udn tron, dudng kinh
100mm, c6 chan cao 105 mm, chan c6 nat nhya.

Su thai oxygen

IBo thiét bi do

B9 thiét bj gom: ,
- BO thu nhan tin hiéu; Coc thuy tinh, (TBDC);

3.9 trong qua tr1nh0>‘(ygen trong qua Céim bién oxygen hoa tan:
quang hop rinh quang hop | Pén dién hodc dén pin (dé 1am ngudn séng ).
Bo thiét bi gom:
. IBo thiét bi khao" One nghiém: Cée thiy tinh; (TBDC)
310 H6 hap ¢ thucsét kha ning hol Nut cao su khong khoan 16 o .
vat. - N1t cao su c6 khoan 2 16 vura khit véi Ong thuy tinh hinh

hfip 0 thuc vat

chir U
- Phéu thiy tinh than dai.

3.11

Hé tuan hoan

IBO thiét bi khao
sat cac chi so cual

Huyét 4p ké: May do huyét ap co hoic dién tur
Loai thong dung.

hé tuan hoan




STT |Chii dé day hoc| Tén thiét bi Théng s6 k§ thuit
Hoat dong cia BY thiét bi timBo thict bi gom:
3.12 " im hieu cau trac var- Bo d0 mo (TBDC)
hoat dong cia timF May kich dién.
Lop 12
Di truyén hoc
BO thi nghiém g_ém: o
. , .| Coi, chay sur; Ong nghiém; Gia dé ong nghiém; Dla thu
3.13 |Di truyén phéan thB,Q th? £ nghlcmtinh; Pipet}; bia dérglg lglé; Gang tay; (TP%D(%) g
tach chict DNA x Do
- Pheu (Loai thong dung);
- Ludi loc hoac vai man (Loai thong dung).
Bo thiét bj thiBo thi nghiém gdm:
nghiém lam tiéu- Kinh hién vi quang hoc; By dd mé; Lam kinh; Lamen; Kim
314 Di trqyén nhiémbép quan sat d(f)tmﬁi mél‘c; Dao cit tiéu béq; Ong nho giot; Giéy thAm; Pia
"7 sac the bien trén tiéu bandong ho; Gang tay; Pén con; (TBDC)
cd dinh va tam|- Tiéu ban dot bién NST (Tiéu ban ¢b dinh mot s6 dang dot
thoi bién NST).
Sinh thai hoc
N oA 1 14 . |BO thiét bi gom:
. . B,Q tl{let bi khaq. Ong nhom: ()ng nhom hai mét 16x32 nhd, véi tiéu cu 135mr]
3.q5 Pinh  thdi  hodsdt ddc trung coy 3oy
quan thé, quan xa bar‘} cua quan thé, Thudc do: Thude mét, thude cudn hodc may do khoang cach
quan xa - Day di: Day du loai c6 dudng kinh nho;
- Khung hinh vudng (budng dém): Trong khung chia 6 ban c&
(San pham duoc san xuat va lip rap boi nha san xuét dat tiéu
chuan ching nhéan: ISO 45001: 2018, chitng nhan: ISO
14001:2015, chimng nhan: ISO 9001: 2015)
- B6 thu nhén tin hiéu; Cam bién do pH; (TBDC).
- Nhiét k& do chit long;
- Nhit m ké.
* M6-dun Cam bién carbon dioxide - CO2
- Model: SBK-SEN110
- Dai do: 0 ~ 50000 ppm
- D6 chinh xac: + (50ppm + 5% gié tri doc)
- D6 phan dai: 1 ppm
- Don vi do: ppm
Nghién ci vé heB? thiét bi do chil- Tan s6 lay mau: 10Hz
3.16 sinh thai “ti€éu moi truong- Tan so hoat dong: 48MHz
trong hé sinh thail- B6 nh¢ Flash: 64Kbytes
- B nhd SRAM: 8 Kbytes
- Cong diéu khién: C6 thé cai dat:
+ 2 dau ra diéu khién
+2 dau vao giam sat
. + dau do nhiét do bu
- Cdng giao tiép: USB-C
- Chuan két ndi: RS485
- Giao thirc: Modbus RTU
- Phan mém: Tiéng Viét dong bd voi B thu nhan dir liu va
may tinh
- Dién ap hoat dong: 4.75 ~ 5.25V
- Kich thudc hop didu khién: (56x18x10)mm
4 HOA CHAT
Lop 10

Sinh hoc té bao
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Bo hoa chit lam|

Chu ky té bao vatiéu ban NST,

Ethanol 96% (100ml) (TBDC)
Thudc nhudm Schiff (100ml)
Acetic acid (100ml)

44 phéan bao quan sat nguyénHydrochloride acid HCI (50ml)
phéan, giam phan [Thudc nhudém carmine (100ml)
Thubc nhuém orcein (100ml)
Bo hoa chit thucThudc nhuém Fuchsin (100ml)
4.5 Vi sinh vat hén}h Rhuol}gThuéc nhudém xanh methylene (100ml)
phap nghién ciry
vi sinh vat
Lop 11
n-Hecxan (200ml)
B6 hoa chit tachEthanol (100ml) (TBDC)
46 Quang hop & thyucchiét sic t6 trongEtylacetale (200ml)
ovat la cay va sy hinhPotasium iodine KI (200 ml)
thanh tinh bot.  |Coban Clorua CoCl2 (500ml)
NaCl 0.9% (2000 ml)
4.7 (Thiy canh Dung dich- dinh
dudng
4.8 [Hoat dong clay 10650,  |Loai thong dung

tim

Lop 12

Di truyén hoc

4.9

Di truyén phén tir

Bo hoa chit tach
chiét DNA

Ethanol 96% (100ml); Nudc cat (100ml) (TBDC)
Chat tay rra (nudce rua bat chén) (100ml)

4.10

Di truyén nhiém
sac the

IEthanol 96%

Loai thong dung

VIDEO/CLIP

Lép 10

Sinh hoc té bao

5.1

Thong tin & té bao

tin gitta cac té
bao trong co thé.

- Video (dang hoat hinh) mo ta cac giai doan cua qua trinh
truyén tin giita cac té bao trong co thé (tiép nhan, truyén tin,
dap tng).

- Co thoi lugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va am thanh 3 nét, ¢6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- Video c6 ngit am Bic, Trung, Nam

- Twong tich véi tit ca thiét bi, c6 thé thay ddi video véi giong
céc ving mién khac nhau dé dang, c6 thé phong to thu nho
video, ting giam 4m thanh, tam ngimg va phat tiép tuc, video
duoc mi hoa bao vé chdng sao chép, gitip ngudi xem trai

Qué trinh truyénnghiém ché d6 xem tét nhat. Trinh phét video dugc dang ky

ban quyén tic gia.

- Trinh phat video hd tro cic tinh ning nhu:

+ Tu dong phat lai khi két thic video

+ Piéu chinh téc do phat

- San phdm dugc chira trong USB, dong gbi trong hdp c6 kich
thuée 10x10x1,2cm, Usb duoc bao vé béi mut chdng sbe giup
phong tranh hu hong. Dir liéu dugc ma hoa bao méat bdi cong
nghé AES vdi khoa bao mat riéng biét.

- Video dugc tich hop trong phin mém hd tro day hoc trén 16p
vGi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai gidng chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san phim tir nha
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san xuat

- Nha san xudt dap ng du cac diéu kién v& hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cua phap lut, do
Bo Thong tin va Truyen thong tharn dinh va cip phép;

- San pham duogc cap quyet dinh xuét ban dién tir boi nha xuét
ban c6 chirc ning xuét ban dién tir

- Nha san xuit dugc ching nhdn dang ky nhan hiéu;

- Phan mém duoc diang ky quyén tac gia;

- San pham dugc san xuét theo tiéu chuan vé hé thong quan ly
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO
14001: 2015 va ISO/IEC 27001: 2022;

- San pham dép tng céc tiéu chudn Khoa hoc va Cong nghé,
do co quan Nha nuéc c6 thim quyén chimg nhan.

- Xuét xir: Viét Nam

- Bao hanh: 24 thang

Lép 11

Trao ddi chat v3)|
chuyén hoa nang
lwong ¢ thuc vat

5.2

Trao dbi chat va|
chuyén hod nang
luwong o thuc vt

Mot sO biéu hién
ctiia cdy do thicu
khoang

- Video mé ta mot s6 biéu hién cua cdy do thiéu khodng (thiéu
nitrogen, phosphorus, potasium,..)

- Co thoi Iugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va 4m thanh rd nét, ¢6 thuyét minh
(hoic phu dé) bang tiéng Viét;

- Video c6 ngit am Biéc, Trung, Nam

- Twong tich véi tit ca thiét bi, c6 thé thay ddi video véi giong
céc ving mién khac nhau dé dang, c6 thé phong to thu nho
video, ting giam 4m thanh, tam ngimg va phat tiép tuc, video
dugc méd hoa bao vé chdng sao chép, gitip ngudi xem trai
nghiém ché do xem tot nhat. Trinh phét video dugc dang ky
ban quyén tic gia.

- Trinh phat video hd trg cc tinh ning nhur:

+ Ty dong phat lai khi két thiic video

+ Piéu chinh tc d6 phat

- San pham dugc chira trong USB, déng goi trong hop co kich
thudc 10x10x1,2cm, Usb duoc bao vé boi mut chdng sbc gitp
phong tranh hu hong. Dt liéu duoc ma hoa bao mat bdi cong
ngh¢ AES v6i khoa bao mat riéng biét.

- Video dugc tich hop trong phin mém hd tro day hoc trén 16p
vGi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai gidng chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san pham tir nha
san xudt

- Nha san xudt dap mg du cac diéu kién v& hoat dong phat
hanh xudt ban pham dién tur theo quy dinh cua phap ludt, do
Bo Thong tin va Truyen thong tharn dinh va cip phép;

- San pham duogc cap quyet dinh xuét ban dién tir boi nha xuét
ban c6 chire ning xudt ban dién tir

- Nha san xuit dugc ching nhdn dang ky nhan hiéu;

- Phan mém duoc diang ky quyén tac gia;

- San phdm dugc san xudt theo tidu chudn vé hé théng quan ly
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO

14001: 2015 va ISO/IEC 27001: 2022;

- San phidm dép tng céc tiéu chuin Khoa hoc va Cong nghé,
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do co quan Nha nudc c6 thim quyén ching nhan.
- Xuat xtr: Viét Nam
- Bao hanh: 24 thang

Vian chuyén cac
chat trong co the
dong vit

53

Hé tuan hoan

trong hé mach

- Video mo ta cu tao ctia hé mach (tinh mach, dong mach,
mao mach). Van dong cua mau trong hé mach. Hién thi r5
chuyén dong cua té bao hdng cau.

- Co thoi Iugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va am thanh 3 nét, ¢6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- Video c6 ngit am Biéc, Trung, Nam

- Tuong tich véi tit ca thiét bi, co thé thay ddi video véi giong
cac ving mién khac nhau dé dang, c6 thé phong to thu nho
video, ting giam 4m thanh, tam ngimg va phat tiép tuc, video
duwoc ma hoa bao vé chdng sao chép, gitp ngudi xem trai
nghiém ché do xem t6t nhat. Trinh phat video dugc ding ky
ban quyén tic gia.

- Trinh phat video hd tro cic tinh ning nhu:

+ Ty dong phat lai khi két thiic video

+ Piéu chinh tc d6 phat

- San phdm dugc chira trong USB, dong géi trong hdp c6 kich
thuée 10x10x1,2cm, Usb duoc bao vé béi mut chdng sbe giup
phong tranh hu hong. Dt liéu dugc ma hoa bao mat boi cong

Van chuyén maunghé AES véi khoa bao mat riéng biét.

- Video dugc tich hop trong phan mém hd trg day hoc trén 16p
Vi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai giang chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san phim tir nha
san xudt

- Nha san xuat dap tmg du cac didu kién vé hoat dong phat
hanh xuat ban pham dién tir theo quy dinh ctia phap luat, do
Bo Thong tin va Truyén thong tham dinh va cip phép;

- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban c6 chirc ning xuét ban dién tir

- Nha san xut dugc chiing nhan dang ky nhéan hiéu;

- Phin mém duoc ding ky quyén tac gia;

- San pham dugc san xuét theo tidu chuan vé hé thdng quan ly
dat chimg nhan ISO 9001: 2015, ISO 45001:2018, ISO

14001: 2015 va ISO/IEC 27001: 2022;

- San phdm dép tng céc tiéu chudn Khoa hoc va Cong nghé,
do co quan Nha nudc c¢6 thim quyén chimg nhén.

- Xuat xr: Viét Nam

- Bao hanh: 24 thang

54

Bai tiét va can
bang ndi moi

Can bang ndi moi

- Video biéu dién co ché duy tri diéu hoa noi méi (C6 thé bidu
dién co ché can biang ndng do glucose trong mau hoic diéu
hoa than nhiét).

- Co thoi Iugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va am thanh 3 nét, ¢6 thuyét minh
(hoic phu dé) bang tiéng Viét;

- Video c6 ngit am Bic, Trung, Nam

- Twong tich véi tit ca thiét bi, c6 thé thay ddi video véi giong

céc ving mién khic nhau dé dang, co thé phong to thu nho
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video, ting giam Am thanh, tam ngimg va phat tiép tuc, video
duwoc ma hoa bao vé chdng sao chép, gitp ngudi xem trai
nghiém ché do xem t6t nhat. Trinh phat video dugc ding ky
ban quyén tac gia.

- Trinh phat video hd trg cAc tinh ning nhur:

+ Ty dong phat lai khi két thiic video

+ Piéu chinh téc do phat

- San pham dugc chira trong USB, déng goi trong hop co kich
thudc 10x10x1,2cm, Usb duoc bao vé boi mut chdng sbc gitp
phong tranh hu hong. Dt liéu dugc ma hoa bao mat boi cong
nghé AES véi khoa bao mat riéng biét.

- Video dugc tich hop trong phin mém hd tro day hoc trén 16p
Vi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai giang chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san pham tir nha
san xudt

- Nha san Xudt dap tmg du cac diéu kién vé hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cta phap luat, do
B0 Thong tin va Truyen thong tharn dinh va cap phép;

- San pham duogc cap quyet dinh xuét ban dién tir boi nha xuét
ban c6 chirc ning xuét ban dién tir

- Nha san xuit dugc ching nhan dang ky nhan hi¢u;

- Phan mém duoc diang ky quyén tac gia;

- San pham dugc san xuét theo tiéu chuan vé hé thdng quan ly
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO

14001: 2015 va ISO/IEC 27001: 2022;

- San phdm dép tng céc tiéu chudn Khoa hoc va Cong nghé,
do co quan Nha nudc c¢6 thim quyén chimg nhén.

- Xuét xir: Viét Nam

- Bao hanh: 24 thang

Co ché cam tng]
6 dong vat co hé
than kinh

5.6

Co ché cam tmg 9|
dong vat cod h§
than kinh

JPhan xa khong

dicu kién

- Video mo ta co ché phan xa khong diéu kién. (c6 thé mo
phong phan xa ctia khép gbi khi chiu tac dong cia luc).

- Co thoi lugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va 4m thanh rd nét, c6 thuyét minh
(hoic phu dé) bang tiéng Viét;

- Video c6 ngit am Bic, Trung, Nam

- Twong tich véi tit ca thiét bi, c6 thé thay ddi video véi giong
céc ving mién khac nhau dé dang, c6 thé phong to thu nho
video, ting giam 4m thanh, tam ngimg va phat tiép tuc, video
dugc mi hoa bao vé chdng sao chép, gitip ngudi xem trai
nghiém ché do xem tot nhat. Trinh phét video dugc dang ky
ban quyén tac gia.

- Trinh phat video hd tro cic tinh ning nhu:

+ Tu dong phat lai khi két thic video

+ Piéu chinh tc do phat

- San pham dugc chira trong USB, dong géi trong hdp c6 kich
thudc 10x10x1,2cm, Usb duoc bao vé boi mut chdng sbc gitp
phong tranh hu hong. Dt liéu dugc ma hoa bao mat bdi cong
nghé AES véi khoa bao mat riéng biét.

- Video dugc tich hop trong phin mém hd tro day hoc trén 16p
v6i cac chirc ndng: Soan théo va trinh chiéu bai giang, xut
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bai giang chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san pham tir nha
san xudt

- Nha san xudt dap ung du cac diéu kién vé& hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cta phap luat, do
Bo Thong tin va Truyen thong tham dinh va cap phép;

- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban c¢6 chic nang xuét ban dién tir

- Nha san xuit dugc ching nhan dang ky nhan hi¢u;

- Phin mém duoc ding ky quyén tac gia;

- San phdm dugc san xudt theo tidu chudn vé hé théng quan 1y
dat chimg nhan ISO 9001: 2015, ISO 45001:2018, ISO

14001: 2015 va ISO/IEC 27001: 2022;

- San phdm dép tng céc tiéu chudn Khoa hoc va Cong nghé,
do co quan Nha nudc c¢6 thim quyén chimg nhén.

- Xuét xir: Viét Nam

- Bao hanh: 24 thang

Sinh truwéng va
phat trién &
dong vit

5.8

Qua trinh sinh|
san & nguoi

- Video mo ta qua trinh sinh san hitru tinh & nguoi tir khi hinh
thanh giao tir dén luc thu tinh, hinh thanh hop tir, phéi thai va
su dé.

- Co thoi lugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va 4m thanh rd nét, c6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- Video c6 ngit am Biéc, Trung, Nam

- Tuong tich véi tit ca thiét bi, co thé thay ddi video véi giong
cac ving mién khac nhau dé dang, c6 thé phong to thu nho
video, ting giam 4m thanh, tam ngimg va phat tiép tuc, video
duwoc ma hoa bao vé chdng sao chép, gitp ngudi xem trai
nghiém ché do xem t6t nhat. Trinh phat video dugc ding ky
ban quyén tic gia.

- Trinh phat video hd tro cic tinh ning nhu:

+ Tu dong phat lai khi két thic video

+ Piéu chinh tc d6 phat

- San phdm dugc chira trong USB, dong géi trong hdp c6 kich
thuée 10x10x1,2cm, Usb duoc bao vé béi mut chdng sbe giup
phong tranh hu hong. Dt liéu dugc ma hoa bao mat boi cong
nghé AES véi khoa bao mat riéng biét.

- Video dugc tich hop trong phan mém hd trg day hoc trén 16p
Vi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai giang chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san phim tir nha
san xudt

- Nha san Xudt dap ung du cac diéu kién vé hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cta phap luat, do
Bo Thong tin va Truyen thong tharn dinh va cap phép;

- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban co6 chirc nang xuét ban dién tir

- Nha san xut dugc chimg nhén dang ky nhan hi¢u;

- Phin mém duoc ding ky quyén tac gia;

- San pham dugc san xuét theo tidu chudn vé hé thdng quan ly
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dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO
14001: 2015 va ISO/IEC 27001: 2022;

- San pham dap tng cac tidu chuan Khoa hoc va Cong nghé,
do co quan Nha nuéc c6 thim quyén chimg nhan.

- Xuat xr: Viét Nam

- Bao hanh: 24 thang

59

Qua trinh sinh|
truéng va phat
trién & dong vat
c6 bién thai

- Video mé ta qué trinh sinh truéng va phat trién & dong vat
(bién thai hoan toan, bién thai khong hoan toan).

- Co thoi lugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va am thanh 3 nét, ¢6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- Video c6 ngit am Bic, Trung, Nam

- Twong tich véi tit ca thiét bi, c6 thé thay ddi video véi giong
cac ving mién khac nhau dé dang, c6 thé phong to thu nho
video, ting giam 4m thanh, tam ngimg va phat tiép tuc, video
dugc mi hoa bao vé chdng sao chép, gitip ngudi xem trai
nghiém ché do xem tot nhat. Trinh phét video dugc dang ky
ban quyén tic gia.

- Trinh phat video hd tro cac tinh ning nhu:

+ Ty dong phat lai khi két thiic video

+ Piéu chinh tc d6 phat

- San pham dugc chira trong USB, dong géi trong hdp c6 kich
thudc 10x10x1,2cm, Usb duoc bao vé boi mut chdng sbc gitp
phong tranh hu hong. Dir liéu dugc ma hoa bao mat bdi cong
nghé AES vdi khoa bao mat riéng biét.

- Video dugc tich hop trong phin mém hd tro day hoc trén 16p
VGi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai gidng chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san phim tir nha
san xudt

- Nha san xuat dap tmg du cac didu kién vé hoat dong phat
hanh xuat ban pham dién tir theo quy dinh ctia phap luat, do
Bo Thong tin va Truyén théng tham dinh va cip phép;

- San phém duogc cép quyét dinh xuét ban dién tir boi nha xuét
ban c6 chirc ning xuét ban dién tir

- Nha san xut dugc chiing nhan dang ky nhéan hiéu;

- Phan mém duoc diang ky quyén tac gia;

- San phdm dugc san xudt theo tidu chudn vé hé théng quan 1y
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO

14001: 2015 va ISO/IEC 27001: 2022;

- San pham dap tng cac tidu chuan Khoa hoc va Cong nghé,
do co quan Nha nuéc c6 thim quyén chimg nhan.

- Xuat xr: Viét Nam

- Bao hanh: 24 thang

Tép tinh & dong
vat

5.10

Tap tinh

Mot sb tap tinh o)
dong vat

- Video md ta mot sb tap tinh cua dong vat (Vi duy: tap tinh
sinh san, tip tinh danh déu 1anh thd,...).

- Co thoi Iugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va am thanh 3 nét, ¢6 thuyét minh
(hoic phu dé) bang tiéng Viét;

- Video c6 ngit am Bic, Trung, Nam

- Twong tich véi tit ca thiét bi, c6 thé thay ddi video véi giong

céc ving mién khic nhau dé dang, co thé phong to thu nho
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video, ting giam Am thanh, tam ngimg va phat tiép tuc, video
duwoc ma hoa bao vé chdng sao chép, gitp ngudi xem trai
nghiém ché do xem t6t nhat. Trinh phat video dugc ding ky
ban quyén tac gia.

- Trinh phat video hd trg cAc tinh ning nhur:

+ Ty dong phat lai khi két thiic video

+ Piéu chinh téc do phat

- San pham dugc chira trong USB, déng goi trong hop co kich
thudc 10x10x1,2cm, Usb duoc bao vé boi mut chdng sbc gitp
phong tranh hu hong. Dt liéu dugc ma hoa bao mat boi cong
nghé AES véi khoa bao mat riéng biét.

- Video dugc tich hop trong phin mém hd tro day hoc trén 16p
Vi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai giang chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san pham tir nha
san xudt

- Nha san Xudt dap tmg du cac diéu kién vé hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cta phap luat, do
B0 Thong tin va Truyen thong tharn dinh va cap phép;

- San pham duogc cap quyet dinh xuét ban dién tir boi nha xuét
ban c6 chirc ning xuét ban dién tir

- Nha san xuit dugc ching nhan dang ky nhan hi¢u;

- Phan mém duoc diang ky quyén tac gia;

- San pham dugc san xuét theo tiéu chuan vé hé thdng quan ly
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO

14001: 2015 va ISO/IEC 27001: 2022;

- San phdm dép tng céc tiéu chudn Khoa hoc va Cong nghé,
do co quan Nha nudc c¢6 thim quyén chimg nhén.

- Xuét xir: Viét Nam

- Bao hanh: 24 thang

Sinh truwéng va
phat trién 6 thue
vat

5.11

Sinh san & thug
vat

Qua trinh sinh|
san & thuc vat co
hoa

- Video mo ta qua trinh sinh san & thyc vét c6 hoa bét dau tur
qua trinh hinh thanh tai phoi, hat phéan, thu phan, thy tinh,
hinh thanh hat va qua.

- Co thoi lugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va 4m thanh rd nét, c6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- Video c6 ngit am Biéc, Trung, Nam

- Tuong tich véi tit ca thiét bi, co thé thay ddi video véi giong
cac ving mién khac nhau dé dang, c6 thé phong to thu nho
video, ting giam aAm thanh, tam ngimg va phat tiép tuc, video
duoc ma hoa bao vé chdng sao chép, gitp ngudi xem trai
nghiém ché do xem tot nhat. Trinh phét video dugc dang ky
ban quyén tic gia.

- Trinh phat video hd tro cic tinh ning nhu:

+ Tu dong phat lai khi két thic video

+ Piéu chinh tbc d6 phat

- San pham dugc chira trong USB, déng goi trong hop co kich
thuéc 10x10x1,2cm, Usb duoc bao vé béi mut chdng sbe giup
phong tranh hu hong. Dt liéu dugc ma hoa bao mat bdi cong
nghé AES véi khoa bao mat riéng biét.

- Video dugc tich hop trong phan mém hd trg day hoc trén 16p
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VGi cac chirc nang: Soan thao va trinh chiéu bai giang, xuat
bai gidng chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san phim tir nha
san xudt

- Nha san xuét dap tmg du cac didu kién vé hoat dong phat
hanh xuat ban pham dién tir theo quy dinh ctia phap luat, do
Bo Thong tin va Truyén thong tham dinh va cip phép;

- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban c¢6 chic nang xuét ban dién tir

- Nha san xut dugc chimg nhén dang ky nhan hi¢u;

- Phin mém duoc ding ky quyén tac gia;

- San phdm dugc san xudt theo tidu chudn vé hé théng quan 1y
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO

14001: 2015 va ISO/IEC 27001: 2022;

- San pham dap tng cac tidu chuan Khoa hoc va Cong nghé,
do co quan Nha nudc c¢6 thim quyén chimg nhén.

- Xuét xir: Viét Nam

- Bao hanh: 24 thang

5.12

Phat trién & thud
vat

Phat trién & thu]
vat c6 hoa

- Video mo ta vong doi thuc vat co hoa (hat, nay mam, cay
non, cdy trueong thanh, ra hoa, két trai).

- Co thoi lugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va am thanh 3 nét, ¢6 thuyét minh
(hoic phu dé) bang tiéng Viét;

- Video ¢6 ngit am Bic, Trung, Nam

- Twong tich véi tit ca thiét bi, c6 thé thay ddi video véi giong
céc ving mién khac nhau dé dang, c6 thé phong to thu nho
video, ting giam 4m thanh, tam ngimg va phat tiép tuc, video
duwoc ma hoa bao vé chdng sao chép, gitp ngudi xem trai
nghiém ché do xem tot nhat. Trinh phét video dugc dang ky
ban quyén tic gia.

- Trinh phat video hd tro cic tinh ning nhu:

+ Tu dong phat lai khi két thic video

+ Piéu chinh téc do phat

- San phdm dugc chira trong USB, dong gbi trong hdp c6 kich
thuée 10x10x1,2cm, Usb duoc bao vé béi mut chdng sbe giup
phong tranh hu hong. Dt liéu dugc ma hoa bao méat bdi cong
nghé AES vdi khoa bao mat riéng biét.

- Video dugc tich hop trong phin mém hd tro day hoc trén 16p
VGi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai gidng chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san phim tir nha
san xudt

- Nha san xudt dap mg du cac diéu kién vé& hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cta phap luat, do
Bo Thong tin va Truyen thong tham dinh va cap phép;

- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban c¢6 chire ning xudt ban dién tir

- Nha san xut duge chiing nhan dang ky nhan hiéu;

- Phan mém duoc diang ky quyén tac gia;

- San phdm dugc san xudt theo tidu chudn vé hé théng quan 1y
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO

14001: 2015 va ISO/IEC 27001: 2022;

- San pham déap tng cac tidu chuan Khoa hoc va Cong nghé,
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do co quan Nha nudc c6 thim quyén ching nhan.
- Xuat xtr: Viét Nam
- Bao hanh: 24 thang
Lop 12

Di truyén hoc

5.13

Di truyen nhiém)|
sic thé

Thi nghiém cua
Mendel

Video mo ta vé thi nghiém ciia Mendel (tir P dén F2).

- Co thoi Iugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va 4m thanh rd nét, c6 thuyét minh
(hoic phu dé) bang tiéng Viét;

- Video c6 ngit am Biéc, Trung, Nam

- Twong tich véi tit ca thiét bi, c6 thé thay ddi video véi giong
céc ving mién khac nhau dé dang, c6 thé phong to thu nho
video, ting giam am thanh, tam ngimg va phat tiép tuc, video
dugc mi hoa bao vé chdng sao chép, gitip ngudi xem trai
nghiém ché do xem tot nhat. Trinh phét video dugc dang ky
ban quyén tic gia.

- Trinh phat video hd trg cc tinh ning nhur:

+ Tu dong phat lai khi két thic video

+ Piéu chinh tc d6 phat

- San pham dugc chira trong USB, déng goi trong hop co kich
thudc 10x10x1,2cm, Usb duoc bao vé boi mat chdng sbc gitp
phong tranh hu hong. Dt liéu dugc ma hoa bao mat boi cong
nghé AES véi khoa bao mat riéng biét.

- Video dugc tich hop trong phin mém hd tro day hoc trén 16p
Vi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai gidng chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san phim tir nha
san xudt

- Nha san xudt dap ng du cac diéu kién v& hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cta phap luat, do
Bo Thong tin va Truyen thong tharn dinh va cap phép;

- San pham duogc cap quyet dinh xuét ban dién tir boi nha xuét
ban c6 chirc ning xuét ban dién tir

- Nha san xuit dugc ching nhén dang ky nhan hiéu;

- Phan mém duoc diang ky quyén tac gia;

- San phdm dugc san xudt theo tidu chudn vé hé théng quan 1y
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO

14001: 2015 va ISO/IEC 27001: 2022;

- San pham dap tng cac tidu chuan Khoa hoc va Cong nghé,
do co quan Nha nuéc c6 thim quyén chimg nhan.

- Xuét xir: Viét Nam

- Bao hanh: 24 thang

5.14

Thi
Morgan

nghiém

Video mo ta vé thi nghiém ciia Morgan (lién két gene, hoan vi
gene).

- Co thoi lugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va 4m thanh rd nét, c6 thuyét minh
(hoic phu dé) bang tiéng Viét;

- Video c6 ngit am Biéc, Trung, Nam

- Twong tich véi tit ca thiét bi, c6 thé thay ddi video véi giong
céc ving mién khac nhau dé dang, c6 thé phong to thu nho
video, ting giam am thanh, tam ngimg va phat tiép tuc, video
dugc mi hoa bao vé chdng sao chép, gitip ngudi xem trai
nghiém ché do xem tot nhat. Trinh phét video dugc dang ky

ban quyén tic gia.
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- Trinh phat video hd tro cic tinh ning nhu:

+ Ty dong phat lai khi két thiic video

+ Piéu chinh tc do phat

- San pham dugc chira trong USB, dong géi trong hdp c6 kich
thuée 10x10x1,2cm, Usb duoc bao vé béi mut chdng sbe giup
phong tranh hu hong. Dir liéu dugc ma hoa bao mat bdi cong
ngh¢ AES véi khod bao mét riéng biét.

- Video dugc tich hop trong phan mém hd tro day hoc trén lop
vGi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai giang chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san phim tir nha
san xudt

- Nha san xuat dap tmg du cac didu kién vé hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cua phap luat, do
Bo Thong tin va Truyén thong tham dinh va cip phép;

- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban c¢6 chire nang xudt ban dién tir

- Nha san xut dugc chiing nhan dang ky nhéan hiéu;

- Phin mém duoc ding ky quyén tac gia;

- San phdm dugc san xuit theo tiéu chuén vé hé thng quan 1y
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO

14001: 2015 va ISO/IEC 27001: 2022;

- San pham dap tng cac tidu chuan Khoa hoc va Cong nghé,
do co quan Nha nudc c¢6 thim quyén chimg nhén.

- Xuét xr: Viét Nam

- Bao hanh: 24 thang

5.15

Ki thuat lam tiéu
ban NST tam thoi
0 chau chau

- M0 ta cac budc minh hoa ki thuat lam ti€u ban NST tam thoi
& chau chau.

- Co thoi lugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va am thanh 3 nét, ¢6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- Video ¢6 ngit am Bic, Trung, Nam

- Tuong tich véi tit ca thiét bi, co thé thay ddi video véi giong
cac ving mién khac nhau dé dang, c6 thé phong to thu nho
video, ting giam 4m thanh, tam ngimg va phat tiép tuc, video
duwoc ma hoa bao vé chdng sao chép, gitp ngudi xem trai
nghiém ché do xem t6t nhat. Trinh phat video dugc ding ky
ban quyén tac gia.

- Trinh phat video hd tro cic tinh ning nhu:

+ Ty dong phat lai khi két thiic video

+ Piéu chinh tc do phat

- San pham dugc chira trong USB, dong géi trong hdp c6 kich
thuée 10x10x1,2cm, Usb duoc bao vé béi mut chdng sbe giup
phong tranh hu hong. Dir liéu dugc ma hoa bao mat bdi cong
nghé AES véi khoa bao mat riéng biét.

- Video dugc tich hop trong phan mém hd trg day hoc trén 16p
VGi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai giang chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san pham tir nha
san xudt

- Nha san Xudt dap tmg du cac diéu kién vé hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cta phap luat, do
Bo Thong tin va Truyén théng thim dinh va cap phép;
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- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban c¢6 chuc nang xuét ban dién tir

- Nha san xuit dugc ching nhan dang ky nhan hi¢u;

- Phin mém duoc ding ky quyén tac gia;

- San phdm dugc san xudt theo tidu chudn vé hé théng quan 1y
dat chimg nhan ISO 9001: 2015, ISO 45001:2018, ISO
14001: 2015 va ISO/IEC 27001: 2022;

- San pham dap tng cac tidu chuan Khoa hoc va Cong nghé,
do co quan Nha nudc c¢6 thim quyén chimg nhén.

- Xuét xir: Viét Nam

- Bao hanh: 24 thang

Tieén héa

- Video mo ta loai nguoi hién nay (H. sapiens) di tién hoa tir
loai vuon nguoi (Australopithecus) qua cac giai doan trung
gian

- Co thoi Iugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va 4m thanh rd nét, c6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- Video c6 ngit am Bic, Trung, Nam

- Tuong tich véi tit ca thiét bi, co thé thay ddi video véi giong
cac ving mién khac nhau dé dang, c6 thé phong to thu nho
video, ting giam 4m thanh, tam ngimg va phat tiép tuc, video
duwoc ma hoa bao vé chdng sao chép, gitp ngudi xem trai
nghiém ché do xem tot nhat. Trinh phét video dugc dang ky
ban quyén tic gia.

- Trinh phat video hd trg cAc tinh ning nhur:

+ Tu dong phat lai khi két thic video

+ Piéu chinh tc d6 phat

- San pham dugc chira trong USB, déng goi trong hop co kich
thuée 10x10x1,2cm, Usb duoc bao vé béi mut chdng sbe giup
phong tranh hu hong. Dir liéu dugc ma hoa bao mat bdi cong

Su phat sinh loaioC  8ial - doan 1S ES Vi khod bao mat riéng biét.
5.16 . phat sinh loail <. . Ao A x A 12
nguoi ‘- - Video dugc tich hop trong phan mém ho trg day hoc trén 16p
nguoi ce sz , <. ) N s - A Niooia e
vGi1 cac chire nang: Soan thao va trinh chicu bai giang, xuat
bai giang chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.
- Gidy phép ban hang va sir dung hinh anh san phim tir nha
san xudt
- Nha san xudt dap tng du cac diéu kién v& hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cta phap luat, do
B6 Thong tin va Truyen thong tharn dinh va cap phép;
- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban c6 chirc ning xuét ban dién tir
- Nha san xuit dugc ching nhan dang ky nhan hi¢u;
- Phin mém duoc ding ky quyén tac gia;
- San phdm dugc san xudt theo tidu chudn vé hé théng quan 1y
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO
14001: 2015 va ISO/IEC 27001: 2022;
- San pham dap tng cac tidu chuan Khoa hoc va Cong nghé,
do co quan Nha nuéc c6 thim quyén chimg nhan.
- Xuét xir: Viét Nam
- Bao hanh: 24 thang
Qua trinh phat- Video mo ta sy xuat hién 1an luot va bién dodi cta céac dai dia
5.17 trién sinh vat quachét va cac bién cb 16n thé hién su xuit hién, bién mat va phat

cac dai dia chat

trién cua sinh vat trong cac dai do.




STT

Chu dé day hoc

Tén thiét bi

Théng s6 k§ thuit

- Co thoi lugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va 4m thanh rd nét, ¢6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- Video c6 ngit am Biéc, Trung, Nam

- Twong tich véi tit ca thiét bi, c6 thé thay ddi video véi giong
cac ving mién khac nhau d& dang, c6 thé phong to thu nho
video, ting giam 4m thanh, tam ngimg va phat tiép tuc, video
duoc mi hoa bao vé chdng sao chép, gitip ngudi xem trai
nghiém ché do xem t6t nhat. Trinh phat video dugc ding ky
ban quyén tic gia.

- Trinh phat video hd trg cc tinh ning nhur:

+ Ty dong phat lai khi két thiic video

+ Piéu chinh tc d6 phat

- San pham dugc chira trong USB, déng goi trong hop co kich
thuée 10x10x1,2cm, Usb duoc bao vé béi mut chdng sbe giup
phong tranh hu hong. Dt liéu dugc ma hoa bao mat boi cong
nghé AES vdi khoa bao mat riéng biét.

- Video dugc tich hop trong phan mém hd trg day hoc trén 16p
Vi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai gidng chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san phim tir nha
san xudt

- Nha san Xudt dap ung du cac diéu kién vé hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cua phap lut, do
B6 Thong tin va Truyen thong tharn dinh va cip phép;

- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban c6 chirc ning xuét ban dién tir

- Nha san xuit dugc ching nhdn dang ky nhan hiéu;

- Phan mém duoc diang ky quyén tac gia;

- San pham dugc san xuét theo tidu chuan vé hé thdng quan ly
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO

14001: 2015 va ISO/IEC 27001: 2022;

- San phdm dép tng céc tiéu chudn Khoa hoc va Cong nghé,
do co quan Nha nuéc c6 thim quyén chimg nhan.

- Xuét xir: Viét Nam

- Bao hanh: 24 thang

Sinh thai hoc

5.18

H¢ sinh thai

Dién thé sinh thai

- Video mé ta qué trinh dién thé sinh thai nguyén sinh va thi
sinh.

- Co thoi lugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va am thanh 3 nét, ¢6 thuyét minh
(hoic phu dé) bang tiéng Viét;

- Video c6 ngit am Bic, Trung, Nam

- Twong tich véi tit ca thiét bi, c6 thé thay ddi video véi giong
cac ving mién khac nhau dé dang, c6 thé phong to thu nho
video, ting giam am thanh, tam ngimg va phat tiép tuc, video
duoc méi hoa bao vé chdng sao chép, gitip ngudi xem trai
nghiém ché do xem t6t nhat. Trinh phat video dugc ding ky
ban quyén tac gia.

- Trinh phat video hd tro cac tinh ning nhu:

+ Ty dong phat lai khi két thiic video

+ Piéu chinh tc d6 phat

- San phdm dugc chira trong USB, dong goi trong hop c6 kich

thudc 10x10x1,2cm, Usb dugce bao vé boi mut chong soc gitip
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phong tranh hu hong. Dt liéu dugc ma hoa bao mat boi cong
ngh¢ AES v6i khoa bao mat riéng biét.

- Video dugc tich hop trong phan mém hd tro day hoc trén 16p
Vi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai gidng chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san pham tir nha
san xudt

- Nha san Xudt dap umg du cac diéu kién vé hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cua phap lut, do
B0 Thong tin va Truyen thong tham dinh va cap phép;

- San pham duogc cap quyet dinh xuét ban dién tir boi nha xuét
ban c¢6 chuc nang xuét ban dién tir

- Nha san xuit dugc ching nhan dang ky nhan hi¢u;

- Phin mém duoc ding ky quyén tac gia;

- San pham dugc san xuét theo tiéu chuan vé hé thong quan ly
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO

14001: 2015 va ISO/IEC 27001: 2022;

- San phdm dép tng céc tiéu chudn Khoa hoc va Cong nghé,
do co quan Nha nuéc c6 thim quyén chimg nhan.

- Xuat xir: Viét Nam

- Bao hanh: 24 thang

5.19

Su am lén toan
cau

- Video mo ta mét sO tac nhan chii yéu gy nén su 4m 1én toan
cau.

- Co thoi Iugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va 4m thanh rd nét, ¢6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- Video c6 ngit am Biéc, Trung, Nam

- Twong tich véi tit ca thiét bi, c6 thé thay ddi video véi giong
cac ving mién khac nhau d& dang, c6 thé phong to thu nho
video, ting giam am thanh, tam ngimg va phat tiép tuc, video
dugc méi hoa bao vé chdng sao chép, gitip ngudi xem trai
nghiém ché do xem t6t nhat. Trinh phat video dugc ding ky
ban quyén tic gia.

- Trinh phat video hd trg cdc tinh ning nhur:

+ Ty dong phat lai khi két thiic video

+ Piéu chinh tc d6 phat

- San pham dugc chira trong USB, déng goi trong hop co kich
thuée 10x10x1,2cm, Usb duoc bao vé béi mut chdng sbe giup
phong tranh hu hong. Dt liéu dugc ma hoa bao mat boi cong
nghé AES véi khoa bao mat riéng biét.

- Video dugc tich hop trong phan mém hd trg day hoc trén 16p
Vi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai gidng chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san phim tir nha
san xudt

- Nha san Xudt dap ung du cac diéu kién vé hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cua phap lut, do
B6 Thong tin va Truyen thong tharn dinh va cip phép;

- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban c6 chirc ning xuét ban dién tir

- Nha san xuit dugc ching nhan dang ky nhan hi¢u;

- Phin mém duoc ding ky quyén tac gia;

- San pham dugc san xuét theo tidu chuan vé hé thdng quan ly
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dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO
14001: 2015 va ISO/IEC 27001: 2022;

- San pham dap tng cac tidu chuan Khoa hoc va Cong nghé,
do co quan Nha nuéc c6 thim quyén chimg nhan.

- Xuat xr: Viét Nam

- Bao hanh: 24 thang

5.20

Huéng dan thiét
lap HE sinh thai

- Video mo ta nguyén vat li€u, cach tao sinh canh, moi truong
séng, cach duy tri su 6n dinh cua quﬁn x4a sinh vat. Cach xac
dinh chi ti€u moi truong trong hé sinh thai.

- Co thoi Iugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va am thanh 3 nét, ¢6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- Video c6 ngit am Biéc, Trung, Nam

- Twong tich véi tit ca thiét bi, c6 thé thay ddi video véi giong
cac ving mién khac nhau dé dang, c6 thé phong to thu nho
video, ting giam am thanh, tam ngimg va phat tiép tuc, video
duwoc ma hoa bao vé chdng sao chép, gitp ngudi xem trai
nghiém ché d6 xem t6t nhat. Trinh phat video dugc ding ky
ban quyén tic gia.

- Trinh phat video hd trg cAc tinh ning nhur:

+ Ty dong phat lai khi két thiic video

+ Piéu chinh tc d6 phat

- San pham dugc chira trong USB, déng goi trong hop co kich
thuée 10x10x1,2cm, Usb duoc bao vé béi mut chdng sbe giup
phong tranh hu hong. Dt liéu dugc ma hoa bao mat boi cong
ngh¢ AES v6i khoa bao mat riéng biét.

- Video dugc tich hop trong phan mém hd trg day hoc trén 16p
Vi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai gidng chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san pham tir nha
san xudt

- Nha san Xudt dap ung du cac diéu kién vé hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cua phap lut, do
B0 Thong tin va Truyen thong tharn dinh va cip phép;

- San pham duogc cap quyet dinh xuét ban dién tir boi nha xuét
ban c¢6 chuc nang xuét ban dién tir

- Nha san xuit dugc ching nhan dang ky nhan hi¢u;

- Phin mém duoc ding ky quyén tac gia;

- San pham dugc san xuét theo tiéu chuan vé hé thdng quan ly
dat chung nhén ISO 9001: 2015, ISO 45001:2018, ISO

14001: 2015 va ISO/IEC 27001: 2022;

- San phdm dép tng céc tiéu chudn Khoa hoc va Cong nghé,
do co quan Nha nuéc c6 thim quyén chimg nhan.

- Xuat xr: Viét Nam

- Bao hanh: 24 thang

Lop 12

Sinh hgc phan
tir

4.11

Video vé nguyén|
li cua phuong
phap tach chiét
ADN tir té bao val
nguyén tic Ung

- Video mo ta nguyén li ciia phuong phap tach chiét DNA tir
té bao va nguyén tic (mg dung sinh hoc phén tir trong thuc
tién.

- C6 thoi lugng khong qué 03 phat, d6 phan giai full HD
(1920x1080), hinh anh va am thanh rd nét, c6 thuyét minh

dung sinh hog

(hodc phu dé) bang tiéng Viét;




STT

Chu dé day hoc

Tén thiét bi

Théng s6 k§ thuit

phan ti
thue tien.

trong

- Video c6 ngit am Bac, Trung, Nam

- Twong tich véi tit ca thiét bi, c6 thé thay ddi video véi giong
céc ving mién khac nhau dé dang, c6 thé phong to thu nho
video, ting giam 4m thanh, tam ngimg va phat tiép tuc, video
duwoc ma hoa bao vé chdng sao chép, gitp ngudi xem trai
nghiém ché do xem tot nhat. Trinh phét video dugc diang ky
ban quyén tic gia.

- Trinh phat video hd tro cac tinh ning nhu:

+ Tu dong phat lai khi két thic video

+ Piéu chinh tc do phat

- San pham dugc chira trong USB, dong géi trong hdp c6 kich
thuée 10x10x1,2cm, Usb duoc bao vé béi mut chdng sbe giup
phong tranh hu hong. Dt liéu dugc ma hoa bao mat bdi cong
nghé AES vdi khoa bao mat riéng biét.

- Video dugc tich hop trong phin mém hd tro day hoc trén 16p
VGi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai giang chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san phim tir nha
san xudt

- Nha san xudt dap mg du cac diéu kién v& hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cta phap luat, do
Bo Thong tin va Truyen thong tham dinh va cap phép;

- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban c¢6 chire nang xudt ban dién tir

- Nha san xut dugc chiing nhan dang ky nhéan hiéu;

- Phan mém duoc diang ky quyén tac gia;

- San phdm dugc san xudt theo tidu chudn vé hé théng quan 1y
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO

14001: 2015 va ISO/IEC 27001: 2022;

- San pham dap tng cac tidu chuan Khoa hoc va Cong nghé,
do co quan Nha nudc c¢6 thim quyén chimg nhén.

- Xuat xir: Viét Nam

- Bao hanh: 24 thang

4.12

Video vé qud
trinh Ung dung
cong nghé€ gene
va triéen vong
trong tuong lai

- Video mé ta vé qua trinh, co ché tao ra mot san pham tng
dung cong nghé gene va trién vong trong twong lai (vi du:
cong nghé tao ra vaccine, tao ché phém sinh hoc)

- Co thoi Iugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va 4m thanh rd nét, c6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- Video c6 ngit am Biéc, Trung, Nam

- Tuong tich véi tit ca thiét bi, co thé thay ddi video véi giong
cac ving mién khac nhau d& dang, c6 thé phong to thu nho
video, ting giam 4m thanh, tam ngimg va phat tiép tuc, video
duwoc ma hoa bao vé chdng sao chép, gitp ngudi xem trai
nghiém ché do xem tot nhat. Trinh phét video dugc dang ky
ban quyén tic gia.

- Trinh phat video hd tro cic tinh ning nhu:

+ Tu dong phat lai khi két thic video

+ Piéu chinh tc d6 phat

- San pham dugc chira trong USB, déng goi trong hop co kich
thuée 10x10x1,2cm, Usb duoc bao vé béi mut chdng sbe giup
phong tranh hu hong. Dit liéu dugc ma hoa bao mat boi cong
nghé AES véi khoa bao mat riéng biét.

- Video dugc tich hop trong phan mém hd trg day hoc trén 16p
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VGi cac chirc nang: Soan thao va trinh chiéu bai giang, xuat
bai gidng chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san phim tir nha
san xudt

- Nha san xuét dap tmg du cac didu kién vé hoat dong phat
hanh xuat ban pham dién tir theo quy dinh ctia phap luat, do
Bo Thong tin va Truyén thong tham dinh va cip phép;

- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban c¢6 chic nang xuét ban dién tir

- Nha san xut dugc chimg nhén dang ky nhan hi¢u;

- Phin mém duoc ding ky quyén tac gia;

- San phdm dugc san xudt theo tidu chudn vé hé théng quan 1y
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO

14001: 2015 va ISO/IEC 27001: 2022;

- San pham dap tng cac tidu chuan Khoa hoc va Cong nghé,
do co quan Nha nudc c¢6 thim quyén chimg nhén.

- Xuét xir: Viét Nam

- Bao hanh: 24 thang

Kiém soat sinh
hoc

4.13

Video vé& co s,
vai tro cia mot $6
bién phap kiém|
soat sinh hoc

- Video mo ta vé co so va vai trd ctia mot s6 bién phap kiém
soat sinh hoc nhu: sir dung thudc trir sdu bang cong nghé vi
sinh, dung céc loai thién dich.

- Co thoi lugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va 4m thanh rd nét, c6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- Video c6 ngit am Biéc, Trung, Nam

- Tuong tich véi tit ca thiét bi, co thé thay ddi video véi giong
cac ving mién khac nhau dé dang, c6 thé phong to thu nho
video, ting giam 4m thanh, tam ngimg va phat tiép tuc, video
duwoc ma hoa bao vé chdng sao chép, gitp ngudi xem trai
nghiém ché do xem t6t nhat. Trinh phat video dugc ding ky
ban quyén tic gia.

- Trinh phat video hd tro cic tinh ning nhu:

+ Tu dong phat lai khi két thic video

+ Piéu chinh tc d6 phat

- San phdm dugc chira trong USB, dong géi trong hdp c6 kich
thuéc 10x10x1,2cm, Usb duoc bao vé béi mut chdng sbe giup
phong tranh hu hong. Dt liéu dugc ma hoa bao mat boi cong
nghé AES véi khoa bao mat riéng biét.

- Video dugc tich hop trong phan mém hd trg day hoc trén 16p
Vi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai giang chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia.

- Gidy phép ban hang va sir dung hinh anh san phim tir nha
san xudt

- Nha san Xudt dap ung du cac diéu kién vé hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cta phap luat, do
Bo Thong tin va Truyen thong tharn dinh va cap phép;

- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban co6 chirc nang xuét ban dién tir

- Nha san xut dugc ching nhén dang ky nhan hi¢u;

- Phin mém duoc ding ky quyén tac gia;

- San pham dugc san xuét theo tidu chudn vé hé thdng quan ly
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dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO
14001: 2015 va ISO/IEC 27001: 2022;

- San pham dap tng cac tidu chuan Khoa hoc va Cong nghé,
do co quan Nha nuéc c6 thim quyén chimg nhan.

- Xuat xr: Viét Nam

- Bao hanh: 24 thang

Sinh thai nhan
van

4.14

Video vé gia trj
cia sinh thai
nhan véan trong
viéc phat trién
bén vitng & mot
s linh vuce (ndng

do thi, bao ton va|
phat trién, thich
Gmg v6i bién doi
khi hau)

Video md ta vé gié tri cua sinh thai nhan vin trong viéc phat
trién bén vimg (Vi du: anh hudng cua xay dung dap ho  thuy
dién dén su phat trién ciia néng thon, mién nai; phuc hoi suy
thoai ving trung du; quan 1y rimg ngap man; cach thiét ké mot
d6 thi xanh)

- Co thoi Iugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va am thanh o nét, c6 thuyét minh
(hoac phu de) bang tiéng Viét;

- C6 thé phong to thu nho video, tang giam dm thanh, tam
ngimg va phat tiép tuc, video duoc ma hoa bao ve chong sao
chép, gilip ngudi xem trai nghiém ché d6 xem tdt nhét.

- Phan mém ding tai video hd tro cac tinh ning:

+ Ty dong phat lai khi két thic video

+ Piéu chinh tc d6 phat

- Video dugc dang tai trén phan mém hd trg day hoc trén 16p
Vi cac chirc nang: Soan thao va trinh chiéu bai giang, xuét
bai giang chia sé bai giang cho gido vién khac; Cong cu tao bo
cau hoi; Cong cu tao bai kiém tra danh gia. Tét ca tinh nang
sir dung duoc trong moi trudng khong co két nbi internet.

- San pham dugc chira trong USB, dong géi trong hdp c6 kich
thudc 10x10x1,2cm, USB dugce bao vé boi muit chéng s6c

nghiép, phat triénjgiup phong tranh hu hong. Dir liéu dugc mé hoa bao mét boi

cong nghé AES véi khod bao mat riéng biét.

- Gidy phép ban hang va sir dung hinh anh san phim tir nha
san xudt

- Nha san xuat duoc chimg nhan ding ky nhén hiéu;

- Phan mém dang tai video da dugc dang ky quyén tac gié;

- Video dugc dang ky quyén lién quan;

- Nha san xudt dap ung du cac diéu kién vé& hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cta phap luét, do
Bo Thong tin va Truyen thong tharn dinh va cap phép;

- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban co6 chlrc nang xudt ban dién tir;

- San pham dugc san xuét theo tiéu chuan vé hé thdng quan ly
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO
14001: 2015 va ISO/IEC 27001: 2022;

- Phan mém ding tai video dép tng cac tiéu chuin Khoa hoc
va Cong nghé, do co quan Nha nude ¢ thdm quyén chimg
nhan.

- Xuét xir: Viét Nam

- Bao hanh: 24 thang

MON CONG|

NGHE

PHAN I: PINH|
HUONG CONG|
NGHIEP
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THIET BI
DUNG CHUNG

IBO vat liéu co khi

B vat liéu co khi gém:

- TAm nhwa Formex (khé A3, day 3 va 5mm), s luong 10
tam moi loai;

—’Tém nhya Acrylic (A4, trong sudt, day 3mm), s6 lugng 10
tam;

- Thanh keo nhiét (duong kinh 10 mm), s6 lugng 10 thanh;
- Vit ren va dai 6¢c M3: 100 cai;

- Vit gd cac loai: 100 cai;

- Miii khoan (duong kinh 3mm): 5 miii;

- Banh xe (duong kinh 65mm, truc Smm): 10 cai;

- Hop dung dung cu lam bang vat liéu nhwa cimg c6 d6 bén
cao, co tay xach, kich thudc: (360x320x75)mm

B6 dung cu col
khi

* B dung cu co khi, mdi loai 01 cai gf‘)m:

- Thudce 1a (dai 300 mm);

- Thudc cap co (vat liéu: hop kim thép; kich thudce: 150mm,
thang do tir 0 dén 150mm; dung sai: 0.02mm);

- Dau vach dau (vat lidu: hop kim thép HSS D¢ cung
HRC58°~ 65; kich thudc: 130mm, duong kinh: 13mm);

- Thude do goc (vat ligu: thép khong gi; Khoang do: 0-
180°/145mm; D chia: 1°, DY chinh xéc: +/-20");

- Thude do mit phiang (loai théng dung); Dao doc gidy (loai
thong dung);

- Dao cit nhya Acrylic (loai théng dung);

- £ t6 nho (Kich thude téng thé 195x163mm; Ngam mé rong
t6i da: 50mm; Vat liéu: Gang thép);

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

- Cua tay (vat lidu thép khong gi, can lam bang nhya hoic
bing g, ludi cua lam bang théo hop kim carbon, chidu dai
ludi cua va tay cam: 300mm);

- Tubc no vit miii det (can lam b'img vat liéu cach dién, mii va
than tron lam bang thép khong gi, chidu dai 250mm)

- Tubc no vit bdn canh (can 1am béng vat liéu cach dién, miii
va than tron lam bang thép khong gi, chiéu dai 250mm)

- Mo 18t ¢& nho (vét lidu hop km thép ctng khong gi, chiéu
dai 200mm)

- Kim mo vudng (Miii kim 13 bang thép hop kim cing khong
i, phﬁn tay cAm lam br?mg vat liéu cach dién, chiéu dai
180mm);

- Blia ¢ nho (DAu bua bang hop kim ctng can bua 1am bang
vat lidu cach dién chong truot, chidu dai bua 320mm)

- Sting bén keo (loai 10mm, cong suit 60 W).

- Hop dung dung cu lam béng vat liéu nhya cling c6 d6 bén
cao, co tay xach, kich thudc: (430x230x200)mm.

Bo thiét bi co khi
cd nho

(San pham duogc san xudt va lip rap boi nha san xuat dat tiéu
chuén chirng nhén: ISO 45001: 2018, chirng nhan: ISO
14001:2015, chimg nhan: ISO 9001: 2015)

- Kich thudc khé in: 200x200x200mm

- Kich thudc may: 370x370x400mm, dugc bao quanh bang
Mica trong sudt

- Dau phun + Dun nhya: 0.4mm (Din gian tiép)

- Cong ngh¢ in: FDM

- Co cau chuyén dong + Driver vi bude tdi da: XYZ, vi bude

min 1/16 Max 1/ 128, Mach diéu khién 8bit
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- Dinh dang file in: STL, OBJ, AMF

- Step X,Y,Z, E: Nema 17 42x42x40 2 phase, 1.8 d9, 1,2A
- Nhiét d9 dau in + Min/ Max: Dau in 190 — 230 d6 C
- Nhiét d0 ban nhiét Min/ Max: 40 — 80 d6C

- Vit liéu in: PLA, PETG, PLAF

- Do phén giai 16p cét: 0.15 — 0.32mm

- Toc d6 in tdi da Min/ Max: 40 — 80mm/s

- D¢ on: 50- 60 dB

- Dung sai khi in: 0.8%

- Man hinh diéu khién: LCD 128x64

- Phuong thirc két ndi: USB, SD card, Thé nhé&

- Trong lugng: 9,5 kg

- Khoan dién cim tay (sit dung pin): 03 chiéc

Bo vat liéu dién

* Bo vat liéu dién gom:

- Pin lithium (loai 3.7V, 1200 maH): 9 cuc;

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

- Day dién mau den, mau d6 (duong kinh 0.3mm), 20 m cho
mdi mau;

- Day kep ca sau 2 dau (dai 300mm): 30 soi;

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

- Bang dinh cach dién: 05 cudn;

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

- Mudi FeCl3: 500g;

- Thiéc han cudn (loai 100 g): 03 cudn;

- Nhya thong: 300g;

- Hop dung dung cu lam bang vat liéu nhwa cimg c6 d6 bén
cao, co tay xach, kich thudc: (360x2320x75)mm.

BS dung cu dién

* BO dung cu dién gﬁ“)m:

- Sac pin Lithium (khay sac d6i, dong sac 600mA);

- Ddng hd van ning s6 (Do phan giai hién thi: 12.000 chit sd,
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 s6 co ban: 1,5%,
Tan sb do dén 1 MHz, Dai do dién trd: 0-40 MQ);

- But thir dién (loai thong dung);

- Kim tudt day dién (du kim 1am bang hop kim thép khong
gi, can lam bé“mg vat liéu cach dién, Kich thudc day
tu6t:0.6;0.8;1.0, 1.3; 1.6; 2.0; 2.6mm, Kich thuéc chidu dai:
180x60mm);

- Kim mo nhon (dAu kim 1am béang hop kim thép khong gi,
can lam bang vat liéu cach dién);

- Kim cit (dau kim 1am bang hop kim thép khong gi, can lam
béng vat liéu cach dién, Kich thudce: (150x55x15)mm;

- M6 han thiéc (AC 220V, 60W), kém dé mo han (loai thong
dung);

- Hop dung dung cu lam bang vat liéu nhwa cimg c6 d6 bén
cao, c6 tay xach, kich thudc: (360x320x75)mm.

Bo cong cu phat
trién ung dung
dua trén vi diéul
khién.

(San pham duogc san xudt va lip rap boi nha san xuat dat tiéu
chuén chirng nhén: ISO 45001: 2018, chirng nhan: ISO
14001:2015, chtiing nhéan: ISO 9001: 2015)

* Bao gom:

1. M6 dun ha ap DC-DC (2A, 4-36V)

- Mach giam ap 2A

- Pau vao: 4 - 36 Vdc

- Dau ra ¢ diéu chinh tir 1.25-36 Vdc

2. M6 dun cam bién nhiét d6 (+0.5*C), 46 4m (+ 2%RH)
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- Dai do nhiét do: -40*C ~ 80*C, sai s0 +£0.5*C

- Dai do dd am: 0 ~ 100 %RH, sai s6 + 2%RH

3. M6 dun cam bién 4nh sang

- Ngo ra: s6 va tuong ty, st dung quang trd

4. Mo dun do khi gas

- Dau ra: s6 va tuong tu

5. M6 dun cam bién chuyén dong

- Pau ra sd, goc quét 120 do

6. M6 dun cam bién khoang cach

- Dai do 2 - 450 cm, dAu ra s6, cong nghé siéu am

7. Nit nhan 4 chan

- Ban phim ma tran 4x4 sir dung nit nhan 4 chan, kich thudc
nut nhan (6x6x5)mm

8. Bang mach 1ap trinh vi diéu khién ma ngudn mo

- Uno R3 ATmega328-SMD CH340

9. M6 dun giao tiép Bluetooth (2.0, giao tiép serial port, tin
s6: 2.4GHz)

10. M6 dun RFID (tan s song mang: 13,56 MHz, giao tiép
SPT)

- Doc Ghi IC RFID

11. Mb dun giao tiép Wifi (2.4GHz, hd trg chuén 802.11
b/g/n, hd tro bao mat: WPA/WPA2, giao tiép Micro, USB)
12. Pong co dién 1 chiéu (9-12V, 0.2A, 150-300 vong/phut)
13. Bdng co Servo (4.8V, tde do: 0.1s/60%)

14. Bong co budc (12-24V, bude goc 1.8%)

15. Coi bao (5V, tan s6 am thanh: 2,5 KHz)

16. Mach cau H (5-24V, 2A)

17. Mach diéu khién dong co budc (8-45V, dong dién 1.5A)
18.Ro le 12V

19. Board Test (150x55)mm

- Board Cim Linh Kién 830 L5

20. Day dupont

- Bo day cap Dupont 30cm 2.54mm 1pin

21. Linh kién dién tir

- B linh kién dién tir co ban (dién tro, tu dién cac loai,
transistor, LED, diode, cong tac cac loai)

22. Tai liéu hudng dan thyc hanh; Phdn mém céc cau 1énh lap
trinh diéu khién cho tung linh kién hoat dong

23. Hop dung dung cu bang nhwa ctng, kich thudce (350 x 300
X 70)mm

Bién ap ngudn

San pham dwoc san xuét va lip rap boi nha san xuat dat tiéu
chuan ching nhén: ISO 45001: 2018, chitng nhan: ISO
14001:2015, chig nhan: ISO 9001: 2015)
- V6 ngudn bang tén son tinh dién. Kich thude : Dai 270 mm |/
Rong 100 mm / Cao 100 mm.
- Nip v6 ngudn c6 quai xach bang nhya mém
- Pién ap dau vao 220V - 50Hz
- Di¢n 4p ra:

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

+ Dién 4p mot chiéu (3A): diéu chinh tir 0 - 24V
- C6 ddng hd chi thi s dién tir hién thi dién 4p dau ra mot
chidu. Num chinh dién ap mot chidu toan dai tir 1,25 - 24VDC

- C6 mach ty dong dong ngit va bao vé qua tai
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10

May chiéu (hodc
Man hinh hién
thi)

Man hinh hién thi théng minh

Nha san xuét va san pham dat cac chimg nhan: ISO
9001:2015, ISO 14001: 2015, ISO 45001:2018

Thong s6 ky thuat

Kich thudc: 75 inch

Do phan gidi: 3840 x 2160/ 60Hz

Loai dén nén: Ultra HD Direct type LED

Do sang: 450cd/m2

Mau séc hién thi: 1.07 ty mau

Tudi tho: 50.000 gid

Kinh cudng lyc: Kinh chéng choi Mohs 7, chng chay nd,
chdng trdy xudc v6i cong nghé Zero bonding

Cau hinh Android:

Hé diéu hanh: Android 12.0

CPU: ARM cortex-A55*4; GPU: Mali - G52MC1; Ram 2GB,
Rom 16GB

Wi-Fi: Wifi 6, Wi-Fi hotspot cho phép chon 2.4GHz hodc
SGHz

Cong két ndi: RJ45 x1, Coax x1, AV1 (R/L audio, video) in
x1, AV2 (3.5mm) in x1, VGA x1, HDMI 2.0 in x3, USB-A
2.0 x2, Earphone x1, YPBPR (mini) x1.

HE théng Loa: 2x20W, 4m thanh ni

Thong s6 khac:

Hen gio: Co6, voi tuy chon: 1 phut, 10 phut, 20 phut, 30 phut,
60 phut, 90 phut, 120 phat, 180 phit va 240 phut.

Tu dong tit ngudn: Co, voi tiy chon: Trong ngay, lap lai hang
ngay, 1ap lai trong cac ngay lam viéc.

Tich hop tng dung diéu khién thay cho bo diéu khién tir xa
cai dat trén dién thoai thong minh: Co

Ngudn dién: AC 90-264V, 50/60Hz; Cong suit tiéu thu: Max
<225W, Eco <25W

Kich thudc: 1692.1%¥97.5%1021.9 mm; Trong luong: 51
(KG+2)

INgon ngir: Ba ngon ngu va co tleng Viét

Phu kién kém theo: Diéu khién tir xa, cap ngudn, cap HDMI,
gia treo tuong

TINH NANG CUA MAN HINH

Giao dién hé diéu hanh dugc thiét ké phu hop trong moi
truong giao duc, cac chirc nang va g dung duoc chia thanh
5 khu vuc hién thi cung ltc trén 1 man hinh, cu thé: Khu vuc
hlén thi m3 QR va ma béng s6; Khu vuc hién thi két nbi qua
cong HDMII, HDMI2, HDMI3 (cho phep hién thi ngi dung
dudi dang ctra s6 dé xem trude noi dung); Khu vue quan ly bo
nhd; Khu vye cc tng dung, gdm: Danh sach ing dung, trinh
duyét web, thu muc, upload file; Khu vyc cai dat chitc nang:
Tang/ giam 4m luong, ché 6 tiét kiém nang luong, khoa man
hinh, tat man hinh, Wifi, Bluetooth, ché do hoat dong (4 che
do: Calssroom, Livingroom, Meetingroom, Showroom), cong
Lan, Iya chon ngon ngit va cai dit hé thong

Cho phép phat am thanh tir di¢n thoai 1én loa ciia man hinh
thong qua két ndi bluetooth.

Cho phép thiét 1ap chon kénh ngudn tin hidu dau vao mic
dinh khi bat man hinh, ¢6 thé chon: Hé diéu hanh Android ciia
man hinh, HDMI1, HDMI2, HDMI3.

Cho phép thiét lap cong HDMI, véi lya chon: EDID 1.4,
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EDID 2.0, tu dong; cai dat tuy chinh: D sang, d6 twong phan,
d6 bao hoa, do sic nét. Co thé Iya chon background cho
HDMI: Mau den hodc mau xanh.

Ché do bat nguén man hinh, c¢6 thé chon: Ty dong bat nguén
khi duogc cép dién; bat nguf‘)n bé‘mg diéu khién hodc nat nguén.
Ché d6 bao vé man hinh véi cac tuy chon: Trinh bao vé man
hinh anh, T4t may (Tit ngudn), tit man hinh (ché d6 ngu).
Cho phép truyén khong day file dit lidu 2 chiéu tir thiét bi ca
nhan 1én man hinh va tir man hinh dén thiét bi ca nhan thong
qua quét ma QR.

Cho phép két ndi va chia sé khong day tir cac thiét bi c4 nhan
(Android, I0S, IPadOS, Windows ) 1én man hinh hién thi voi
d6 nét cao. DAi véi thiét bi Android, IOS cho phép: Trinh
chiéu file video/ am thanh/ hinh anb/ file dit liéu khac tir thiét
bi 1én man hinh hién thi, khi trinh chiéu ngudi ding c6 thé st
dung céac tng dung khac trén thiét bi ctia minh ma khoéng anh
huong t6i ndi dung dang trinh chiéu trén man hinh hién thi;
Diéu khién tir xa man hinh, gdm: Chudt bay, diéu khién bang
phim diéu huéng; giam sat duge ndi dung dang hién thi trén
man hinh va diéu khién truc tlep cac tinh nang, ing dung cé
trong man hinh hién thi; Cho phép str dung may anh, micro
ctia thiét bi ca nhan dé chiéu hinh anh tir camera, phat am
thanh thu tir micro 1én man hinh trong thoi gian thyc. Riéng
v6i thiét bi Android c6 thé ghi chii tryc tiép 1én giao dién, noi
dung hién thi bat ky trén man hinh thiét bi c4 nhan va phan
chiéu noi dung ghi cht d6 1én man hinh hién thi.

Ty dong nhan va hién thi ngudn tin hiéu méi khi dugc két ndi
vG1 man hinh, véi thoi gian tuy chon: Ss, 10s, 15s, 20s.

Ché @6 hinh anh, gém: Standard, Vivid, Soft, User; ché d6
hién thi: Auto, 16:9, 4:3, Point to point, Panorama, Person,
Zoom1, Zoom2; lua chon cac ché do: Dynamic Contrast,
HDR, Over Scan, Game mode.

Tich hop phin mém quan ly ddng bo voi hing san xuit man
hinh, cho phép diéu khién tir xa man hinh thong qua internet,
véi cac chire nang: Tét, khoi dong lai, tam dirng hodc bat sang
man hinh; Khéa, mé khoa hodc chyp anh man hinh tir xa; Gui
noi dung tin nhin thong bao tir xa dén cac man hinh duoc
chon; Piéu khién tir xa: Am lugng, chon nguén tin hiéu, kénh
khoi dong (HO tro Home/ HDMI1-3), bat/ tit (reset) mang
khong day (Wifi), cai dat img dung (.apk) va khoi phuc h¢
thong, Cho phép truyen file hinh anh, video, am thanh tir xa
[én man hinh; Tinh nang workflow: Cho phép nguoi dung
thiét 1ap quy trinh lam viéc (Thir ty cac nhi€ém vu s& thyc hién
tuin ty) trén man hinh; Cho phép thiét lap ché do tt, bat man
hinh tw dong, voi tiy chon thoi gian: Trong ngdy, hing ngay,
ngay trong ‘ruéin.~

PHAN MEM HO TROQ GIANG DAY: Tich hop trong
Firmware ciia man hinh

Cho phép giao vién tao 16p hoc va dang nhap cung luc 2 tai
khoan cua 2 16p khac nhau dé td churc cac hoat dong kiém tra
danh gia. Ty dong dong bo dir lidu tai khoan cua gido vién tir
cac thiét bi ca nhan (Android, IOS, Windows, MacOS, Linux)
lén man hinh. Gido vién c6 thé chia sé tai lidu trén thu vién
cua 16p véi cac gido vién khac. Hoc vién ¢ bat ky dau déu co

thé dang nhap vao 16p (1én dén 50 hoc vién) bang ma QR hoic
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ma 16p do gido vién guri dé tham gia vao nhom hoat dong thi
dua tra 161 cau hoi, 1am bai kiém tra.

Churc ning td churc hoat dong thi dua hoc tap:

T6 chirc thanh cac nhém dé thi dua tra 161 cau hoi, voi céc lua
chon: Hoc vién chon nhom hodc may ty dong chon; Tao $b
lwong nhom véi tdi da 1én téi 20 nhom; Thiét 1ap thoi gian
cho hoat dong nhoém véi cac lya chon: 1 phut, 2 phut, 3 phut,
4 phut, 5 phat, 6 phut, 7 phut, 8 phut, 9 phut, 10 pht, 15 pht,
20 phut, 25 phut, 30 phut va 45 phat. Hoe vién tham gia vao
cac nhom thong qua quét ma QR. Két qua tra 161 dung cua cac
nhom duoc hién thi tryc quan trong thdi gian thyc trén man
hinh. Gido vién c6 thé thiét lap: Tron céau hoi, tron cau tra 101,
hién thi phan hdi cau hoi, hién thi diém cudi cung. Ty dong
cham diém: Sau khi hét thoi gian, hé thong s& hién thi tong
diém cua tirng nhom béng dd hoa truc quan va ty dong chdm
diém theo thang diém gido vién da thiét 1ap cho cac thanh vién
tham gia, chi rd nhimg ciu tra 151 ding va sai. Luu két qua:
Cho phép xuét ra két qua lam bai ciia cac hoc vién thanh file
Excel, PDF hoac Iuu vao by nhd hodc luu vao Drive hodc gui
truc tiép vao mail cua gido vién.

Chtrc nang tao dé kiém tra:

Cho phép tao d8 thi tryc tiép tir img dung trén man hinh hosc
tir (g dung trén méy tinh gido vién hodc bang file excel sau
d6 dong bo 1én tai khoan 16p hoc cua gido vién dé s dung
truc tiép trén man hinh. Gido vién c6 thé thiét 1ap diém cho
ting cau hai. DA thi hd tro cac loai cau hoi: Tric nghiém,
Pung/ Sai, Tra 10i ngan va cho phép chén hinh anh vao ciu
hoi dé minh hoa. Thu vién dé thi phong phi, gdm nhiéu dé thi
tham khéo bang tiéng anh lién quan dén: Toan, Hoa, Vit 1y,
Dia ly, Lich str, tiéng anh,...

Chirc nang t chirc kiém tra danh gia:

Cho phép chon ché d6: Hoc vién tra 161 cau hoi theo thir tu va
khong thé thay ddi cau tra 101, hé thong s& phan hdi tirc thi sau
mdi cau tra 101 hodc hoc vién tra 161 cau hoi theo thir tu bat ky
va thay dbi cau tra 101 truée khi két thac, gido vién co thé theo
ddi tién trinh 1am bai cta hoc vién ‘ngay trén bang két qua hién
thi trén man hinh; Giao vién cd thé kiém soat luong cau hdi va
theo doi phan hoi khi ching xdy ra; Cai dit yéu cau: Hoc vién
nhép tén, tron cau hoi, tron cau tra 101, hién thi phan hdi cau
hoi, hién thi diém cudi cung. Ty dong cham diém: Sau khi két
thic, hé théng s tu dong chidm diém trén thang diém do giao
vién da thiét 1ap, trong d6: Trén man hinh hién thi s& hién thi
két qua 1am bai ciia hoc vién, gdm: Tong diém cua timg hoc
vién va chi 16 két qua tra 101 dung/ sai; trén may hoc sinh s&
hién thi thong bao két qua: SO ciu tra 11 ding/ tong sb cau;
Tong diém cua hoc vién. Luu két qua: gido vién c6 thé xuit ra
két qua lam bai ctia cac hoc vién thanh file Excel, PDF hoac
luwu vao bo nhé hodc luu vao Drive hodc giri truc tiép vao
mail ctia gido vién.

BANG TRUGT NGANG DONGBU EXTRA - BONE
4MNPX20 nguyén khéi khd 1220 x 4000mm, 4 tam, 2 16p
chdng 16a.

- Hé thong truot gdm 2 thanh ray: 1 ray trén va 1 ray dudi.

Khung ray bang nhom duc hop kim, kich thudc ray 26.5 x
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37.2mm. Hé thong 2 thanh ray trugt phai dwoc gin ¢ dinh
béng cac khop EXTRABONE c6 khe rong 20mm, kich thuée
chiéu dai ( phan ray ndi ) 1a 44mm, chiéu cao phan ray ndi 1a
27mm, chiéu rong khép 1a 38mm. Khép extrabone 1am bang
nhya ABS c6 mau trung voi mau nhom va c6 tac dung khang
luc chéng vin xodn, tang sy chinh xac khi lép cac ciu kién
lién két 90 d6 tao thanh 1 khung ray truot on dinh, viing chéc.
Ray trugt c6 mat cét dang chit C, chéng bam bui, chéng ket
phan va dam bao banh xe cta tim bang trugt khong bi truot ra
ngoai khi st dung.

- Mit bang bang thép mau xanh day 0,3mm, nhap khéu Han
Qudc dat ching chi KS Q ISO 9001-2015 cua Quoc dap tng
tiéu chudn Nhat Ban JISG3312 CGCC, dat tiéu chuan thir
nghiém bao vé moi truong EPD International, day du CO -
CQ nhap khau Korea, mit bang dat ching nhan TCVN 6238-
3:2011, TCVN 6238-10:2010, TCVN 6238-11:2010. Trén
mat bang c6 dong ké mo 20mm x 20mm hodc 50x50mm va
chit in chim KG STEEL-MADE IN KOREA. Mit bang duoc
phu son chéng 16a 3 chiéu, siéu min, d& viét, d& x6a va hit
duoc nam cham.

- Gom 02 16p:

+ Lop 1 gdm: 02 bang thép tir gan cb dinh & 2 dau ray truot,
kich thudc 1220mm x 1000mm. Héu bang day 20mm dugc
gia cuong chiu luc bdi 2 16p: ¢6t nhua PVC SOLID chiu
nude day 10mm + ¢t xdp t6 ong 10 mm chdng am, chiu luc,
chdng rung tuyét doi.

+ L6p 2: 2 bang mit thép tir trugt trén ray, kich thude moi
tAm 1220 X 1000mm. Hau bang day 20mm duoc gia cudng
chiu lyc boi 2 16p: ¢t nhya PVC SOLID chiu nudée day
10mm + c6t xbp t6 ong 10 mm chdng am, chiu luc, chéng
rung tuyét dbi. Canh trong ciia 2 bang trugt ding nep nhom
chuyén dung, thAm mi gitip hai bang gan nhu lién khdi khi
giao nhau, dé dang viét tran tir bang nay sang bang kia.

- Khung bang bang nhém hop kim chuyén dung, kich thudc
26.5 x 28.8mm, dugc son tinh dién mau café cung mau voi
thanh nhom ray trugt.

- Khay phén in chit DONGBU va goc bit bang nhya ABS,
thim mi va chdng sic nhon.

- Banh xe chuyén dung duc tir nhwa nguyén khéi chiu mai
mon. Cum banh xe truot gém phén dé banh xe, truc banh va
banh xe dic c6 vong bi, duoc gia cong co khi bang kim loai.
- Gia treo bang chuyén dung duoc ché tao bang thép ma
kém dién phén, chéng ri, c6 thé ting chinh do day thich hop
vG1 moi loai man hinh.

- San pham bang gido duc duoc san xuit va kiém soat chat
lwong theo tidu chuan ISO 9001: 2015, ISO 14001: 2015 va
ISO 45001: 2018.

- San phim duoc bao hanh chinh hing 12 thang.

Luu y:
- Bat ky thuong hiéu, ky ma hiéu (néu c6) trong tiéu chuan k¥ thuat chi tiét
la d€ minh hoa cac ti€u chuan chat lugng, tinh nang ky thuat. Vi vay nha thau co
thé chao cac hang hoa c6 thuong hiéu, ky ma hiéu khac nhung phai dam bao ti€u




chuin ky thudt, dic tinh ky thuat, tinh nang st dung “Tuong duong” hoac “Tot
hon” so véi yéu cau ctia E-HSMT;

- T “hodc twong duwong” sau nhin hiéu, catalogue, dic tinh thong sb k¥
thuat hodc xuét x{r nghia 1 c6 dic tinh k¥ thuét twong tu, co tinh ning st dung 1a
trong duong so véi cac vat tr, may moc, thiét bi da néu dé khong tao dinh hudng
cho mét san pham hoic cho bat ky nha thau nao do;

- Truong hop nha thau chao hang hoa ¢ ciu hinh, chi tiéu k¥ thuat khong
theo yéu cau cia E-HSMT ma nha thau c6 tai liéu chimg minh hang hoa dé c6
cong niang st dung twong dwong voi hang hoa moi thau va phu hop véi yéu cu
ctia nguoi sir dung. T chuyén gia s& xem xét, danh gia mirc 46 dap ung k¥ thuat
cua hang hoa do.

1.3. Cdc yéu cdu khdc

- Nha thau phai cé bang tuyén bé dap wing vé k¥ thuit ciia hang héa
chao thau theo bang sau:
Tén Yéu cau | Thong

A1 - A £ o . < Tai | Tuyén

thietbi | ky thugt | sOKy | npe | npan [ NP2 | xuge | N3 1 jiaw | bh
STT theo theo thuat hane | Hié san | - .| san thém da

E- E- chao g U | xuit xuat p

HSMT | HSMT | thiu chiu | ung

() &) &) “@ 6 O & |6 |day  dan

Trang
, ...cua

Hang i :F inh - Tai

1 Lo nang ky n
hoa 1: N liéu
thuat 1
tham
chi€u
Ghi chu:

+ Cot 1, 2, 3: Nha thau ghi thong tin theo yéu cau ciia E-HSMT:

+ Cot 4,5,6,7,8,9: Nha thau ghi cac thong tin cua hang hoa dy thau;

+ Cot 10: Nha thau ghi thong tin theo tai liéu chung minh cho cac thong tin
nha thau ké khai tai cot (4); Truong hop nha thau khong chi ro xem nhw nha thau
khong dap vung tiéu chi nay.

+ Cot 11: Nha thau ghi kha nang dap img ciia nha thau: Ddp iing, Twong
Dwong, Tot hon, Thip hon;

Muc 2. Ban vé

E-HSMT nay gdm c6 cac ban vé& trong danh muc sau day: Khong co ban vé

Muc 3. Kiém tra va thir nghiém

Céc kiém tra va thir nghiém can tién hanh gém co:

- Nha thau cam két trudc khi giao hang néu Chu dau tu yéu cau thi s€ di
thuc té tai co so san xudt thiét bi dé kiém tra nang lyc san xuét, chat luong thiét
bi ctia nha thau/ nha thau phy. Nha thau chuan bj tat ca cac tai liéu can thiét kém



theo (néu can) dé chimg minh ning lyc san xuat cling nhu chat lugng san pham
dap ung theo hop dong ky két. Toan bo chi phi nha thau chiu.



