Phian 2. YEU CAU VE KY THUAT

Chwong V. YEU CAU VE KY THUAT

Muc 1. Yéu cau vé ky thuit

Yéu cau vé ky thuat bao gdm cic ndi dung co ban nhu sau:

1.1 Giéi thiéu chung vé dw an va géi thau

- Tén goi thau: Goi thau sé 1: Mua sam trang thiét bi day hoc t6i thiéu cho
Truong THPT Hong Linh

- Tén du toan mua sam: Mua sdm trang thiét bi day hoc téi thiéu cho Truong

THPT Hong Linh

- Tén Chu dau tu: Truong THPT Hong Linh.

- Ngudn vbn: Ngan sach nha nudc

- Pja diém thyc hién g61 thau: Truong THPT Héng Linh
- Thoi gian thuc hién goi thau: 30 ngay.

- Hinh thtc hop dong: Tron goi.

1.2. Yéu cau vé k¥ thuit

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 xuat tir ndm 2024 tré lai day c6 nguon goc Xudt Xt 1o
rang, c6 catalogue hodc tai liéu ky thuat véi ddy du cac thong s6 ki thuat kém theo.
Pi bao gdm day du vat tu, phu kién kém theo dé ldp dit hoan chinh, van hanh theo
yéu cau ctia chi dau tu

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

b) Yéu cau vé k¥ thuét cy thé:

Tom tat thong s6 ki thuat cua hang hoa, dich vu lién quan. Hang hoa, dich vu
lién quan phai tuan thu cac thong sd ky thuat va tiéu chudn sau day:

STT | Chii dé day hoc | Tén thiét bi M0 ta, thong s6 ky thuit hang hoa
4. GIAO DUC
THE CHAT
| THIET BI
DUNG CHUNG
Pong ho bam gidy
1 Dong ho bam | Loai dién tir hién s6, 10 LAP, d¢ chinh xéc 1/100 gidy, khong
giay ngam nudc.
Dung dé do thanh tich, so sanh thoi gian ¢ don vi gidy
Coi
) Coi E?uc_yc lam bé‘lng nhya, Coi ¢6 day deo khi st dung dugc thuan
tién
Dung dé ra tin hi¢u am thanh trong hoat dong day, hoc
Thudc day 10m
V6 thudc duge lam béng nhya, mgt bén co tay cam gitr thudce,
3 Thudc day mot bén co tay quay duge gap gon, khi can mé ra dé cudn day

duogc dé dang. Day do dwoc lam bang soi tong hop, mém duoc
in 13 cac so trén sgi. Thude c¢6 d6 dai 10m
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Co 1énh thé
thao

Co 1énh thé thao

Hinh chit nhat, chét lidu bang vai, kich thudc 410x350 mm
(DxR); Céan dai 460mm, duong kinh 15mm, tay cAm 110mm
(£ 5%).

Dung dé ra tin hiéu trong hoat dong day, hoc

Bién lat so

Bién lat s6

Chét liéu béng nhya, c6 chan ding, hai mat c6 bang s6 hai bén,
c6 thé 1at bang s tir sau ra truge va nguoc lai.

Kich thudc: 400 x 200 mm (£ 5%).

Dung dé ghi diém s trong cac hoat dong thi ddu thé thao

Bom

Bom
Loai thong dung, chét liéu chinh béng kim loai, c6 déng hd do
ap lyc,voi bom bang Ong cao su, van bom c6 dau cai tién dung

Day nhay ca
nhan

Day nhay ca nhan

Béng soi tong hop cao cap, chidu dai téi thiéu 2.5m tay cAm
bang gb ¢6 16 xo chéng bao mon theo tiéu chudn cia iy ban
TDTT

Dung dé tap luyén bd trg phat trién thé luc

Day nhay tap
thé

Day nhay tap the

Béng soi tong hop cao cap, chidu dai téi thiéu 5.2m tay cAm
béang gb ¢6 16 xo theo tiéu chuén cia Gy ban TDTT

Dung dé tap luyén b trg phat trién thé luc

12

Xa don

XA PON

- Kich thuée: D 2250 x R 2770 x C 2200 (mm)

- Vit liéu: + Ong thép P60, P49, b42; + Thép tim day 6mm; +
Xa ngang thép dac b28§;

- Son tinh dién;

- C6 moc neo, ting do, day cap cang gitr cot xa;

- Xa ngang diéu chinh duoc & cac cao do: 2000-2050-2100-
2150-2200mm

13

Xakép

XA KEP
- Kich thudc: D3000 x R1300 x C1700 (mm);

- Vit liéu:

+ Thép hinh U120;

+ Thép dng b60, b42;

+ Tay xa thép dng P42- ma kém;

+ Thép tAm 6mm;

- Son tinh dién;

- Tay xa ngang diéu chinh duoc & cac cao do: 1400-1450-
1500-1550-1600-1650-1700mm;

- Do rong 2 tay xa diéu chinh duoc tir: 340 dén 440mm;

I

DUNG CU,
THIET BI DAY
HQC MON
THE THAO TU
CHON

CAC MON
BONG

Béng da
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5.1

Qua bong da

Béng d4 so 5

Lam bang da mém. C6 rudt bang cao su. Chu vi: 680 — 700
(mm)

Trong lugng: 400 — 450gr

Do nay: 125/ 200cm; DS tron: < 3,5%

Chiu va cham 2.000 1an khong bién dang

Béng dam bao d6 mém mai, khong bi cling bé mit, khong giy
chan thuong cho ngudi sir dung

San pham dat tiéu chuan cta Vién Khoa hoc TDTT (C6 gidy
ching nhan)

52

Cau mon,
ludi

CAU MON BONG DA 7 NGUOI (kém luéi)
- Kich thuéc téng thé: D6000 x C2100 x S1200mm;
-Vat liéu:

+ Khung chinh: Thép éng b76;

+ Gong sau: Thép éng b34;

+ Lip ghép bang cum va bulong;

- Xtr ly bé mit thép: Son tinh dién;

- Luoi:

+ Kich thudc 6 ludi: 145mm, mau tring

+ Kich thudc tm ludi: 6.1x2.1x1,2x1.2 (m)
+ S¢i CPE 2,0mm; Ty trong sgi: 1.8g/m;

>

Béng r

6.1

Qua bong 16

Bong 16 ¢ s6 6 (danh cho nit) hodc c& s6 7 (danh cho nam)
Mit lam bang cao su tdng hop chuyén dung, c6 gai mém do
nay t6t;

+ Qua sb 6(nit) c6 chu vi: 720 — 740 (mm); Trong luong: 500 —
540gr

+ Qiaa s6 7 (nam) c¢6 Chu vi: 750 — 780 (mm); trong lugng:
600 — 650gr

Béng c6 do bam va do nay tét. Bong phai dam bao dd mém
mai, khong bi cing bé mat, khong gy chin thwong cho ngudi
st dung

San pham dat tiéu chuan cta Vién Khoa hoc TDTT (C6 gidy
chung nhén)

Béng chuyén

7.1

Qua béng
chuyén

Qua bong chuyén sé 5

Chét liéu da PVC, c6 rudt béng cao su. Chu vi: 650 — 670
(mm)

Trong lugng: 260 — 280gr

Do nay: 125 /200cm

Do tron: <3,5%

Chiu va cham 2.000 1an khong bién dang

Bong dam bao dd mém mai, khong bi cimg bé mat, khong gy
chén thuong cho ngudi sir dung

San pham dat tiéu chudn ciia Vién Khoa hoc TDTT (C6 gidy
ching nhén)

Bong ban

8.1

Qua bong
ban

Qua bong ban (Mon bong ban)

Puong kinh: 40 ~ 40.5 mm

Bong dugc lam tir chat ligu tét, bén

C6 d6 clg va do nay 6n dinh tuong ddi tot trong sudt qua
trinh thi dau va tap luyén




STT

Chi dé day hoc

Tén thiét bi

M0 ta, thong s6 ky thuit hang hoa

Dung cho hoat dong tap luyén

8.2

Vot

Vot bong ban (Mon bong ban)

Can vot duoc lam bang g0 nhe, tay cAm vira vin va rit chic
chén. Phan cdt gén 1ién v6i 16p mét vot bang cao su cho d6 nay
déu va kiém soat bong kha t6t. Chiéu rong cdt vot (doan ding
dé danh bong) 150-158mm, trong luong 70-83g.

Vot c6 trong lugng vira phai nén ngudi choi dé dang di
chuyén, kiém soat, pht hop véi ca nhitng nguoi thuan ca tay
tréi va tay phai.

Mau sic: d6 + den.

CAC MON
THE THAO
KHAC

16.1

Ban co, quan
co

Ban co, quan co (Mon Co vua)

Kich thudc ban co 400 x 400mm; quén co kich thudc:Vua cao
8cm, dé 2.5 cm; Binh cao 3.3 cm dé 2cm

Ban va quan cd bang nhua, quin cd ¢6 gin nam cham.

San phim c¢6 Chimg nhan Hop quy

5. LICH SU

I

BANG/PIA/PH
AN
MEM/VIDEO-
CLIP

Lich sir va str
hoc

1.1

Phim tai liéu:
Mot s6 hién
vat tiéu biéu
ctia nén vin
minh song
Hong va vin
minh Pai
Viét

Gom 03 phim tai liéu c6 ndi dung thé hién mot sd hién vat tiéu
biéu ctia nén vin minh song Hong va van minh Dai Viét:

- 01 phim gidi thi¢u hién vat khao ¢ hoc Hoang thanh Thang
Long;

- 01 phim gidi thiéu hién vat gdbm mot s6 hién vat nhu Tréng
ddng Bong Son, cac cong cu khai hoang (riu, dao), cong cu
lam dat (ludi cay, mai, thudng), cong cu git hai (liém, nhip,
hai);

- 01 phim giéi thiéu hién vat gdbm mot s6 hién vat nhu dau
réng, 14 d& hinh réng, phuong, gach, ngoi.

+ Mai video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
d0 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugce tich hgp trong 01 USB
duogc bao mat dit liéu, chong sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phé"im duoc san xuét bai nha san xuét hodac don vi lién
két xuat ban c6 hé théng quan 1y dat chimg nhéan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018.

+ San pham di duoc co quan c¢6 thim quyén tham dinh noi
dung va cip gidy phép xuét ban theo quy dinh hién hanh.

+ San phdm duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

M{t s6 nén vin
minh thé giéi
thoi ki ¢d -
trung dai
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2.1

Phim tai liéu:

Thanh tuu
tiéu biéu cua
mot sd nén
van minh
phuong
Pong

Go6m 03 phim tai liéu co ndi dung giodi thiéu vé thanh tyu tiéu
biéu ctia mét s6 nén vian minh phuong Péng:

- 01 phim giéi thiéu vé thanh tyu ciia van minh Ai Cép (chir
viét, khoa hoc tu nhién, kién tric, diéu khéc);

- 01 phim gidi thiéu vé thanh tyu ciia van minh Trung Hoa
(chix viét, van hoc nghé thudt, st hoc, khoa hoc tu nhién, y hoc,
thién van hoc, lich phap, tu tuong);

- 01 phim gi6i thiéu vé thanh tyu ctia vin minh An D (chit
viét, van hoc ngh¢ thuat, khoa hoc tu nhién, tu tudng).

+ MBoi video/clip/phim tur liéu c6 thoi lrong khong quéa 3 phut,
d0 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, ¢6 thuyét minh (hodc phu dé) bang tiéng Viét.

+ B9 Video/clip/ phim tu liéu dugc tich hgp trong 01 USB
duogc bao mat dit liéu, chong sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phém duoc san xuét bai nha san xuét hodc don vi lién
két xuat ban c6 hé théng quan 1y dat chimg nhéan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San phim di dugc co quan c¢6 tham quyén tham dinh noi
dung va cip gidy phép xuét ban theo quy dinh hién hanh.

+ San phim duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

22

Phim tai liéu:

Thanh tuu
tiéu biéu cta
mot sd nén
van minh
phuong Tay

Go6m 03 phim tai liéu c6 ndi dung gi6i thidu vé thanh tyu tiéu
biéu ctia mét s6 nén vian minh phuong Tay:

- 01 phim giéi thiéu vé thanh tyu ctia van minh Hy Lap-La Ma
(chit viét, thién van hoc, lich phap, van hoc, nghé thuat, khoa
hoc ty nhién, tu tudng, thé thao);

- 01 phim gi6i thiéu vé thanh tyu ctia vin minh thoi Phuc
Hung (tu tudng, van hoc, nghé thuat, khoa hoc ki thuét, thién
van hoc).

+ MBoi video/clip/phim tur liéu c6 thoi rong khong qua 3 phut,
d0 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugce tich hgp trong 01 USB
duogc bao mat dit liéu, chong sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phé"im duoc san xuét bai nha san xuét hoac don vi lién
két xuat ban c6 hé théng quan 1y dat ching nhan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San pham di duoc co quan c¢6 thim quyén tham dinh noi
dung va cip gidy phép xuét ban theo quy dinh hién hanh.

+ San phdm duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDDT ngay 30/12/2021.

Cac cudc cach
mang cong
nghiép trong
lich sir thé giGi

3.1

Phim tai liéu:

Thanh tuu
cua cudc
cach mang
cong nghiép
1an thtr nhét

Go6m 02 phim tai lidu ¢6 ndi dung gidi thidu vé thanh tyu cua
cudc cach mang cong nghiép lan tht nhét;

- 01 phim gidi thiéu nhitng nét chinh vé bdi canh lich sir dién
ra Cach mang cong nghiép lan thir nhat (nira sau thé ki XVIII -
ntra dau thé ki XIX);

- 01 phim gidi thiéu thanh tyu co ban cua Cach mang cong
nghiép lan thi nhét (phat minh va st dung may hoi nudc, dong
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co dot trong).

+ Mai video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, ¢6 thuyét minh (hodc phu dé) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugc tich hgp trong 01 USB
duoc bao mat dit liéu, chdng sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phém duoc san xuét bai nha san xuét hodc don vi lién
két xuat ban c6 hé théng quan ly dat ching nhan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San phim di dugc co quan c¢6 thdm quyén tham dinh noi
dung va cip gidy phép xuét ban theo quy dinh hién hanh.

+ San phim duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

32

Phim tai liéu:

Thanh tuu
cua cudc
cach mang
cong nghiép
lan thtr hai

Go6m 02 phim tai lidu ¢6 ndi dung gidi thidu vé thanh tyu cua
cudc cach mang cong nghiép lan thir hai:

- 01 phim giéi thiéu nhitng nét chinh vé béi canh lich sir dién
ra Cach mang cong nghiép lan thr hai (nira sau thé ki XIX -
dau thé ki XX);

- 01 phim gidi thiéu thanh tyu co ban cua Cach mang cong
nghiép lan thi hai (st dung dién nang, dong co dién gin voi
qua trinh dién khi hod, san xuit dy chuyén, sy phat trién cia
céc nganh cong nghiép hoa chat, dau mo, thép, dién luc, in
an).nhét (phat minh va sir dung may hoi nudc, dong co dbt
trong).

+ Mdi video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, ¢6 thuyét minh (hodc phu dé) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugce tich hgp trong 01 USB
duoc bao mat dit liéu, chdng sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phém duoc san xuét bai nha san xuét hodc don vi lién
két xuat ban c6 hé théng quan 1y dat ching nhan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018.

+ San phim di dugc co quan c¢6 thdm quyén tham dinh noi
dung va cip gidy phép xuét ban theo quy dinh hién hanh.

+ San phim duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

33

Phim tai liéu:

Thanh tuu
cua cudc
cach mang
cong nghiép
lan thir ba

Go6m 02 phim tai lidu ¢6 ndi dung gidi thidu vé thanh tyu cua
cudc cach mang cong nghiép lan thir ba:

- 01 phim giéi thiéu nhitng nét chinh vé béi canh lich sir dién
ra Cach mang cong nghiép lan thir ba (nira sau thé ki XX);

- 01 phim gidi thiéu thanh tyu co ban cua Cach mang cong
nghiép lan thi ba (ty dong hoa dya vao may tinh, sir dung thiét
bi dién tr, cong nghé¢ thong tin, internet).

+ MBoi video/clip/phim tur liéu c6 thoi lwrong khong quéa 3 phut,
d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugce tich hgp trong 01 USB
duoc bao mat dit liéu, chdng sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phé"im duoc san xuét bai nha san xuét hoac don vi lién
két xuat ban c6 hé théng quan 1y dat ching nhan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018
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+ San pham da dugc co quan c¢6 tham quyén tham dinh ndi
dung va cip gidy phép xuét ban theo quy dinh hién hanh.

+ San phdm duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

3.4

Phim tai liéu:
Thanh tuu
cua cudc
cach mang
cong nghiép
lan thir tu

02 phim tai liéu c6 ndi dung gidi thi¢u vé thanh tyu cua cude
cach mang cong nghiép lan thir tu:

- 01 phim gidi thiéu nhitng nét chinh vé bdi canh lich sir dién
ra Cach mang cong nghiép 1an thir tu (nhitng ndm dau thé ki
XX1I);

- 01 phim gidi thiéu thanh tyu co ban cua Cach mang cong
nghiép lan thir tu (su phat trién ki thuat sd, tri tué nhan tao,
cong nghé sinh hoc va sy phat trién cta cac cong nghé lién
nganh, da nganh).

+ MBoi video/clip/phim tur liéu c6 thoi lrong khong quéa 3 phut,
d0 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.

+ B¢ Video/clip/ phim tu liéu dugc tich hgp trong 01 USB
duogc bao mat dit liéu, chong sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phé"im duoc san xuét bai nha san xuét hoac don vi lién
két xuat ban c6 hé théng quan 1y dat chimg nhéan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San pham di duoc co quan c¢6 thim quyén tham dinh noi
dung va cép gidy phép xuat ban theo quy dinh hién hanh.

+ San phdm duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

Vin minh Pong
Nam A

4.1

Phim tu liéu:
Thanh tuu

cuia van minh
Pong Nam A

B6 01 phim gém mot s6 doan gi61 thiéu so lugc co sd hinh
thanh, thoi ki phat trién va thanh tuu tiéu biéu cta vin minh
Pong Nam A (vin hoa, kién trac va diéu khéc).

+ Mdi video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugce tich hgp trong 01 USB
duogc bao mat dit liéu, chong sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phé"im duoc san xuét bai nha san xuét hodac don vi lién
két xuat ban c6 hé théng quan 1y dat chimg nhéan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San phim di dugc co quan c¢6 tham quyén tham dinh noi
dung va cép gidy phép xuat ban theo quy dinh hién hanh.

+ San phim duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

Mot s6 nén vin
minh trén

dit nuéc Vigt
Nam (truéc
nam 1858)

5.1

Phim mé
phong:
Thanh tuu
clia cac nén
van minh

Gom 04 phim c6 ndi dung gidi thidu vé co s¢ hinh thanh va
thanh tuu tiéu biéu cua cac nén van minh trén dat nudc Viét
Nam (truéc nam 1858):

- 01 phim vé co s6 hinh thanh (diéu kién tu nhién, co s xa
hoi) va thanh tyu tiéu biéu (doi sdng vat chat, doi séng tinh
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trén dat nudc
Viét Nam
(trudc nam
1858)

than, t6 chire xa hdi, nha nude) ciia van minh song Hong;

- 01 phim vé co sO hinh thanh va thanh tyu (doi séng vét chét,
doi séng tinh than, to chire xa hoi, nha nudce) cia Van minh
Champa;

- 01 phim vé co s hinh thanh va thanh tyu (doi sdng vat chat,
doi séng tinh than, t6 chirc xa hoi, nha nudéc) cua Van minh
Phu Nam;

- 01 phim giéi thiéu dwoc co so hinh thanh, qua trinh phat trién
va thanh tyu co ban vé (kinh té, chinh tri, tw tuong, van hoa,
gido duc, van hoc, nghé thuat) cia van minh Pai Viét.

+ Madi video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
d0 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, ¢6 thuyét minh (hodc phu dé) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugc tich hgp trong 01 USB
dugc bao mat dit liéu, chong sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phé"im duoc san xuét bai nha san xuét hodac don vi lién
két xuat ban c6 hé théng quan ly dat ching nhan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San pham di duoc co quan c¢6 thim quyén tham dinh noi
dung va cép gidy phép xuat ban theo quy dinh hién hanh.

+ San phdm duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

Cong dong cac
dan tdc Viét
Nam

6.1

Phim tu liéu:
Doi sdng vat
chét va tinh
than cua
cong ddng
cac dan toc
Viét Nam

B6 01 phim gf)m mot s6 doan tu li¢u gidi thiéu nét chinh vé
doi séng vat chat (san xuat néng nghiép, nganh nghé thu cong)
va néu duoc nét chinh vé doi song tinh thin (su da dang vé van
héa, 1& hoi, phong tuc, tdp quan) cua cong dong cac dan toc
Viét Nam.

+ Mai video/clip/phim tur liéu c6 thoi lwong khong qua 3 phiit,
d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugce tich hgp trong 01 USB
duoc bao mat dit liéu, chdng sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phém duoc san xuét bai nha san xuét hodc don vi lién
két xuat ban c6 hé théng quan 1y dat chimg nhéan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San phim di dugc co quan c¢6 tham quyén tham dinh noi
dung va cép gidy phép xuat ban theo quy dinh hién hanh.

+ San phim duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

Chuyén dé 10.2:

Bio ton va phat
huy gia trj di
san vian héa &
Viét Nam

7.1

Video/clip:
Di san van
héa & Viét
Nam

B6 gém 05 Video/clip ¢6 ndi dung vé cac loai hinh Di san vin
hoa ¢ Viét Nam:

- 01 Video/clip gidi thiéu nhiing nét co ban vé di san van hoa
phi vat thé tiéu biéu (dan ca quan ho Bic Ninh, ca tru, khong
gian vin hoa cng chiéng Tay Nguyén, nhd nhac cung dinh
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Hué, don ca tai tr Nam B9);

- 01 Video/clip gioi thiéu nhitng nét co ban vé di san van hoa
vét thé tiéu biéu (tréng dong Pong Son, thanh C6 Loa, Hoang
thanh Thing Long, Vin Miéu- Quéc Tir Giam, Quéang trudng
Ba Dinh va Di tich lich sit Khu lwu niém Chu tich Hb Chi
Minh, thanh nha Hb, c¢b d6 Hué, thap Chéam).

- 01 Video/clip gidi thi€u nhitng nét co ban vé di san van hoa
thién nhién tiéu biéu (Cao nguyén da Pdng Vin, Non nudce
Cao Bing, Vinh Ha Long, vuon qubc gia Cat Tién);

- 01 Video/clip gioi thiéu nhitng nét co ban vé di san van hoa
phirc hop tiéu biéu (Khu di tich - danh thing Trang An (Ninh
Binh), khu di tich - danh thing Yén Tir (Quang Ninh).

+ Madi video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugce tich hgp trong 01 USB
duoc bao mat dit liéu, chdng sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phé"im duoc san xuét bai nha san xuét hoac don vi lién
két xuat ban c6 hé théng quan 1y dat ching nhan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San pham di duoc co quan c¢6 thim quyén tham dinh noi
dung va cép gidy phép xuat ban theo quy dinh hién hanh.

+ San phim duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

I

BANG/PIA/PH
AN MEM

Chién tranh bao
vé To quoc va
chién tranh gii
phong dan toc
trong lich st
Viét Nam (trwéc
Cach mang
thang Tam nam
1945)

1.1

Phim mo
phong: Mot
s6 cude chién
tranh bao v¢
Té quéc va
chién tranh
giai phong
dan toc trong
lich sir Viét
Nam

Bo gom 03 phim c6 ndi dung vé chién tranh bao vé T6 qudc va
chién tranh giai phong dan toc trong lich str Viét Nam (trudc
Cach mang thang Tam nam 1945):

- 01 phim giéi thiéu vé bdi canh lich sir, dién bién, két qua cta
chién thing Bach Ding nim 938;

- 01 phim giéi thiéu vé bdi canh lich sir, din bién, két qua cta
cudc khang chién 1an thir ba chéng xam luge Nguyén (1287-
1288);

- 01 phim gidi thiéu vé bdi canh lich st, dién bién, két qua cta
khéi nghia Lam Son (1418 - 1427).

+ Mai video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugce tich hgp trong 01 USB
dugc bao mét dir licu, chéng sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ Séan pham duogc san xuat boi nha san xuét hodc don vi lién
két xuat ban c¢6 hé théng quan Iy dat chimg nhén: ISO
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9001:2015 - ISO 14001:2015 - ISO 45001:2018
+ San phim di dugc co quan c¢6 tham quyén tham dinh noi
dung va cép gidy phép xuat ban theo quy dinh hién hanh.
+ San phim duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.
Lich sir bao vé
chii quyén, céc
2 quyén va lgi ich
hop phap cua
Viét Nam ¢ Bién
Pong
B4 01 phim g6m mot s doan tu lidu vé xac 1ap va thyc thi chu
quyen Bién dao cua Viét Nam & Bién Pong.
+ Madi video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
d0 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.
. .o .| 7 B0 Video/clip/ phim tu liéu dugc tich hop trong 01 USB
Phim tu liéu:
, A dugc bao mat dir licu, chong sao chép dung trong gidy kiéng,
2.1 C-}}u quyen ¢b dinh trén bia bang gidy couche in offset 4 mau.
bicn dao cta .
Viét Nam + San pham dugce san xuat boi nha san xuét hodc don vj lién
i két xuat ban c6 hé thong quan ly dat chung nhéan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018
+ San phim di dugc co quan c¢6 thdm quyén tham dinh noi
dung va cép gidy phép xuat ban theo quy dinh hién hanh.
+ San phdm duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.
BANG/DIA/PH
11 AN
MEM/VIDEO-
CLIP
Asean: Nhirng
1 ching duong
lich sir
B 02 Video/clip gém mot s6 doan tu liéu gidi thi€u sy ra doi
va phat trién cia ASEAN.
+ Mai video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
Video/clip: 13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.
Suradoiva |+ B Video/clip/ phim tu li¢u dugc tich hgp trong 01 USB
phat trién ctia | dugc bao mat dir lidu, chéng sao chép dung trong gidy kiéng,
1.1 Hiép hoi cac | cd dinh trén bia bang gidy couche in offset 4 mau.
quéc gia + San phé"im duoc san xuét boi nha san xuét hodc don vi lién
DPong Nam A | két xuat ban ¢6 hé théng quan 1y dat chimg nhan: ISO
(ASEAN) 9001:2015 - ISO 14001:2015 - ISO 45001:2018
+ San phim di dugc co quan c¢6 tham quyén tham dinh noi
dung va cép gidy phép xuat ban theo quy dinh hién hanh.
+ San phim duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.
Cach mang
thang Tam nam
, | 1945, chién
tranh gidi phong

dan tdc va chien
tranh bao vé To
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quoc trong

lich sir Viét Nam
(tir thang 8 nam
1945 dén nay)

2.1

Video/clip:
Cach mang
thang Tam
1945

B6 01 Video/clip gom mot sé doan phim minh hoa vé qua trinh
chudn bj va dién bién cua cudc Cach mang thang Tam 1945.

+ MBoi video/clip/phim tur liéu c6 thoi lrong khong quéa 3 phut,
d0 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.

+ B0 Video/clip/ phim tu li¢u dugc tich hop trong 01 USB
dugc bao mat dir lidu, chong sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phé"im duoc san xuét bai nha san xuét hodac don vi lién
két xuat ban c6 hé théng quan ly dat ching nhan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San pham di duoc co quan c¢6 thim quyén tham dinh noi
dung va cip gidy phép xuét ban theo quy dinh hién hanh.

+ San phdm duoc co quan chirc ning xac nhan phu hop véi
Thong tu sb 39/2021/TT-BGDDT ngay 30/12/2021.

22

Video/clip:
Téng tién
cOng xuan
1975

B6 01 Video/clip gom mot s6 doan phim minh hoa vé qua trinh
chudn bj va dién bién cua cudc Tong tién cong xuan 1975.

+ Madi video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
d0 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugce tich hgp trong 01 USB
duogc bao mat dit liéu, chong sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phé"im duoc san xuét bai nha san xuét hoac don vi lién
két xuat ban c6 hé théng quan 1y dat chimg nhéan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San pham di duoc co quan c¢6 thim quyén tham dinh noi
dung va cip gidy phép xuét ban theo quy dinh hién hanh.

+ San phdm duoc co quan chirc ning xac nhan phu hop véi
Thong tu sd 39/2021/TT-BGDDT ngay 30/12/2021.

2.3

Video/clip:
Thanh tuu
tiéu biéu
trong cong
cudc xay
dung chu
nghia xa hoi
& mién Bic
thoi ki 1954-
1973

01 Video/clip g6m mot sd doan phim minh hoa thanh tyu ti€u
biéu trong cudc xay dung chii nghia xa hoi & mién Bic thoi ki
1954-1973.

+ Madi video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
d0 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.

+ B0 Video/clip/ phim tu li€u dugc tich hop trong 01 USB
dugc bao mét dir licu, chong sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San pham duoc san xuét bai nha san xuét hodc don vi lién
két xuat ban c6 hé théng quan 1y dat chimg nhéan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San phim di dugc co quan c¢6 tham quyén tham dinh noi
dung va cép gidy phép xuat ban theo quy dinh hién hanh.

+ San phdm duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

Cong cudc doi
moi 6 Viét Nam
tir nim 1986
dén nay
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3.1

Video/clip:
Thanh tuu
cua Viét
Nam trong
thoi ki déi
méi dat nude

Gom 02 Video/clip gém mot s6 doan tu lidu gidi thi¢u vé boi
canh lich su, thanh tyu ctia Viét Nam trong thoi ki ddi moi dat
nudc qua cac giai doan chinh:

- Giai doan 1986 -1995: khai dau cong cudc ddi mai;

- Giai doan 1996 - 2006: d'?ly manh cong nghiép hod, hién dai
hoa, hoi nhép kinh té quic té;

- Giai doan tir nim 2007 dén nay: tiép tuc ddy manh cong
nghiép hoa, hién dai hoa, hdi nhap quéc té sau rong.

+ MBoi video/clip/phim tur liéu c6 thoi wrong khong qua 3 phut,
d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, ¢6 thuyét minh (hodc phu dé) bang tiéng Viét.

+ B9 Video/clip/ phim tu liéu dugc tich hgp trong 01 USB
duoc bao mat dit liéu, chdng sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phé"im duoc san xuét bai nha san xuét hoac don vi lién
két xuat ban c6 hé théng quan ly dat ching nhan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San pham di duoc co quan c¢6 thim quyén tham dinh noi
dung va cip gidy phép xuét ban theo quy dinh hién hanh.

+ San phim duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

H6 Chi Minh
trong lich st
Viét Nam

4.1

Phim tu liéu:
Ho Chi Minh
- Anh hung
giai phong
dan toc

Go6m 05 phim tur liéu c6 ndi dung vé hanh trinh tim duong ciru
nudc; vai tro sang 1lap Pang Cong san Viét Nam, 1anh dao
Céach mang thang Tam 1945, khang chién chong Phap (1945 -
1954) va chéng My (1954 - 1969):

- 01 phim vé hanh trinh di tim duong ciru nude ciia Ho Chi
Minh;

- 01 phim vé qua trinh chuén bi v& chinh tri, tu tudng, t6 chirc
ctia HO Chi Minh cho su ra doi cua bang Cong san Viét Nam;
- 01 phim vé vai trd ciia Hb Chi Minh d6i v6i viéc lanh dao
Céach mang thang Tam 1945 (triéu tap Hoi nghi Ban chip hanh
Trung wong lan thir 8 (thang 5 nam 1941); thanh 1ap Mat tran
Viét Minh;

- 01 phim v& vai trd cia H6 Chi Minh trong khang chién chéng
Phap (1946 -1954);

- 01 phim v& vai trd cia H6 Chi Minh trong khang chién chéng
My (1954 - 1969).

+ Mai video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, ¢6 thuyét minh (hodc phu dé) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugce tich hgp trong 01 USB
duoc bao mat dit liéu, chdng sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phé"im duoc san xuét bai nha san xuét hodac don vi lién
két xuat ban c6 hé théng quan ly dat ching nhan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San pham di duoc co quan c¢6 thim quyén tham dinh noi
dung va cép gidy phép xuat ban theo quy dinh hién hanh.

+ San phim duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.
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4.2

Phim tu liéu:
DAu 4n

H6 Chi Minh
trong long
nhan dan thé
gidi va Viét
Nam

Go6m 02 phim tu liéu c¢6 ndi dung vé dau an H6 Chi Minh trong
1ong nhéan dan thé gidi va Viét Nam:

- 01 phim gidi thiéu ddu 4n cua H6 Chi Minh trong 1ong nhén
dan thé gi¢i (Nam 1987, UNESCO cong nhan Hd Chi Minh 1a
anh hing giai phong dan tdc, nha van hoé 16n; nhimng cong
hién vé gia tri tu tudng, van hoa; Hinh anh mot ) cong trinh
tuong niém: Nha luu niém, Pai ki niém);

- 01 phim gidi thiéu vé dau 4n ciia H5 Chi Minh trong long
nhan dan Viét Nam (Bdo tang, Nha luu ni¢ém; Hinh tuong van
hoc, ngh¢ thuat; Phong trao hoc tap va lam theo tu tuong, dao
dirc va phong cach H6 Chi Minh).

+ Mai video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
ddo phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.

+ B9 Video/clip/ phim tu liéu dugc tich hgp trong 01 USB
duogc bao mat dit liéu, chong sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phém duoc san xuét bai nha san xuét hodc don vi lién
két xuat ban c6 hé théng quan 1y dat chimg nhéan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San phim di dugc co quan c¢6 thdm quyén tham dinh noi
dung va cép gidy phép xuat ban theo quy dinh hién hanh.

+ San phdm duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

8. VAT LY

THIET BI
DUNG CHUNG

Bién ap
nguon

Nha san xuét dap tmg: ISO 9001:2015, ISO 45001:2018, ISO
14001: 2015.

bién ap vao 220V - 50Hz.

bién 4p ra:

- Dién 4p xoay chiéu (5A): (3, 6,9, 12, 15,24) V

- Pién ap mot chiéu (3A): diéu chinh tir 0 dén 24 V.

Vé nguén kim loai son tinh dién kich thuéc khoang
140x140x210 mm

C6 6 cdm day ngudn kém cong tic co dén bao hiéu. Day ngudn
duogc khoa gon bang vai dinh d& dang thao va thay thé.

C6 @dng ho chi thi s6 dién tir LED hién thi dién 4p dau ra mot
chiéu 0-30V.

C6 ddng hd chi thi sé dién tir LED hién thi dién 4p dau ra xoay
chiéu 0-30V.

Num chinh dién 4p mot chiéu toan dai tir 0 - 24VDC. Num
didu chinh dién 4p xoay chiéu theo timg nic (3, 6, 9, 12, 15,
24) V.

Cac gidc ddu ra c6 2 tinh nang: 16 cim duong kinh 4mm phu
hop cho day bip chubi, kep day dién.

- C6 mach ty dong dong ngét va bao vé qua tai cho ca dong
dién xoay chiéu va mot chidu, dam bao an toan vé do cach dién
va do bén dién trong qua trinh st dung.

San phdm c6 giam dinh tir co quan c6 chirc nang xac nhan phu
hop thong tu 39/2021/TT-BGDDT.

B0 thu nhan
so liéu

1. B thu nhan sb lidu:
+ K&t ndi voi cac cam bién, mo hinh thi nghiém, thiét bi do
dac...thong qua céc giao thirc truyén thong
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Bluetooth, Wireless, LAN...

+ Xur 1y dir liéu, Iuu dir li€u vao bo nhd, usb (TypeC), co so
dir liéu

+ Gui dit liéu qua mang internet

+ Trinh dién va phén tich dit liéu bang chit s6, biéu dd, hién
thi dir liéu trén man hinh cam ng, két ndi may chiéu.

+ Phan tich dit liéu bang cac thuat toan nhu thong ké, tinh
trung binh, 16n nhét, nho nhét. ..

+ Thiét bi c6 thé dugc giam sat va diéu khién tir xa qua mang
dé glao Vlen quan 1y cac thao tac cua sinh vién trén thiét bi.
Céu hinh i thiéu:

1.1 Man hinh:

Hé diéu hanh: Android 13

Hién thi: Man hinh 8.7 inch, B phan giai: 800 x 1340 diém
anh

B0 nhd RAM: Ram 4GB,

B0§ nh¢ nguoi dung: 64GB

B6 xtr ly: 8 nhan, tde do 2.0- 2.2 GHz

Bluetooth: V5.1

Nguén: Pin sac 5000mAbh, Pin c6 thoi lugng du thuc hién cac
bai thi nghiém.

01 cong SD dé luu két qua do ciia cac cam bién

01 cong USB dé két ndi may tinh luu tri¥, phan tich va trinh
chiéu dit li¢u.
Ngudn pin sac, thdi gian st dung 8h.

1.2 B¢ két ndi:

Milab-C Bo két ndi 08 cong USB Type C két ndi co day vai cac
cam bién,

04 day két ndi c6 cong Type C & 2 dau

2. Phan mém ban quyén M-view tiéng Viét: ty dong nhan dang
va phan biét dwoc cung lac 10 cam bién. Hién thi dong thoi
duoc db thi 03 cam bién trén 1 tryc thoi gian. Ngudi dung ty
chon céc ché do hién thi: dang duong thiang, dang cot dang
metter va mau sic: xanh 14, d6, xanh duong, vang, cam, tim,
hdng. Luu két qua do cua cac cam bién vé6i thoi gian thyc. Két
nbi khong day véi cac cam bién. H trg hé didu hanh Android,
10S, Window

3. Vali dung va bao quan thiét bi

4, Gia‘iy chirng nhén giam dinh phu hgp TT38,39/2021/TT-
BGDDT cuia co quan t}}ém quyén.

By thiétbj
do ki thuat so
tich hop

San phém duogc san xuat boi nha san xuat dat chirng nhéan ISO
9001:2015, ISO 45001:2018, ISO 14001: 2015

Hé théng thyc hién cac bai thi nghiém:

- Thiét bi do d6 dich chuyén, tdc do, van toe

- Thiét bi do gia tdc, dinh luat I Newton

- Thiét bi khao sat dong luong

- Thiét bi khao sat niang luong trong va cham

- Thiét bi chimg minh dinh luat Hooke

H¢ théng bao gf)m

02 Xe 1an c6 tich hop thiét bi do khoang cach qua goc lan cia
banh xe cing voi cam bién gia toc va cam bién luc cho phép:
- Than xe nhya ABS bén dep voi banh xe lan gan nhu khong
ma sat.

- Do luc véi dai do = 100 N doc theo hudng lan cia xe, do
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phén giai 0,1 N, d chinh xac £ 1% va tan s6 lay mau toi da 2
kHz.

- Do vi tri v6i d6 phan giai = 0,2 mm
Do van te voi dai do + 3 m/s, tan s6 ldy mau 500Hz
- Po gia tdc v6i gia tc ké 3 truc, do cac thanh phan x, y, z cua
gia toc va do 16n cua gia toc véi dai do + 16g (g~ 9,8 m/s2) va
tan s6 lay mau t6i da 500 mau/ gidy.

-Két ndi khong day voi dién thoai thong minh hodc may tinh
qua bluetooth 4.0 v&i ning lugng thip, pham vi két ndi
bluetooth cua xe 1a 30m.

- Khéi luong cta xe khi khong c6 phu kién 1a 245g.

- Cong sach USB, ty dong tit nguon khi khong sir dung
- C6 13y phong vé6i 3 muc ban dé tao lyc ddy xe
- Céc miéng dinh c6 san trén xe cho thi nghiém va cham mém
- Méc cam bién luc dé két ndi day hoac 10 xo voi vat nang
- 01 Phan mém Sparkvue, phan mém tiéng Viét hd trg két ndi
khong day véi dién thoai, may tinh bang, may tinh. Phan mém
tuong thich voi nhidu hé didu hanh: Windows, Mac OS,
Chrome OS, i0S, Android. C6 thé tai trén ctra hang phan mém
android, IOS hodc st dung truc tiép trén trinh duyét Google
Chrome. Céc tinh ndng co ban:

1. Tinh nang hién thi dit liéu theo thoi gian thuc dudi dang:

- Do thi: Hién thi téi da do thi cia 04 cam bién trén mét truc
thoi gian, hodc t6i da ddng thoi 6 d6 thi riéng biét. C6 thé hién
thi d6 thi gitta 02 cam bién voi nhau.

- Bang s6 liéu: hién thi dong thoi dit liéu cia 8 cam bién va st
dung cong thirc toan hoc dé tinh toan dir liéu.

- Ngoai ra con ché d6 hién thi khac nhu: Kiéu s, kiéu df”)ng hd
cho 6 cam bién dong thoi.

2. Ché d6 1ay mau do: C6 thé chon ché d6 lay miu theo chu ky
hodc 14y mau theo bang dit liéu cho trude.

3. Cho phép hoc 1ap trinh dang khéi (kéo tha) cho cam bién va
co ciu can diéu khién.

4. Cong cu phan tich dir liéu:

- Ty dong co dd thi vira man hinh theo thoi gian thyec.

- Cong cu tinh toan thong minh: Tich hop cong cu tinh toan
cac gia tri nho nhét, 16n nhat, trung binh, sai s6, dién tich cua
tung vung dd thi hodc ca dd thi
- Phan tich dit liéu: Tim kiém ham db thi phii hop (b4c nhét,
béc 2, bac 3, hypepol,...) cho timg ving do thi thich hop voi
c4c bai do van tdc, gia tdc
- Hen gio ghi dit liéu linh hoat: HS tro ghi dit liéu theo lich
trinh, tdi uu cho cac bai thi nghiém dai han.

- Cho phép luu lai két qua do duéi dang file excel, hodc xudt
két qua do 1én google driver, ngudi dung c6 thé tity bién tao
folder luu file dé dang.

- Cho phép xem lai két qua do, c6 cira s6 dé ngudi dung chon
duong dan linh hoat téi cac file do luu & cac vi tri khac nhau.
5. Thu vién bai giang miu

- Phan mém hd trg giang day véi kho bai giang da dang va
cong cu soan bai giang , co thé thém anh, video bai giang va
céc cau hoi vao cac trang cta phan mém dé tao thanh cac bai
giang k¥ thuat sb

- Chirc ning chia sé& dit liéu giira cac thiét bj cung dung chung
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phan mém.

6. Cho phép hiéu chinh cam bién: HO trg hiéu chinh hodc hiéu
chuan cam bién.

02 gia trong khdi luong 250g (VN)

01 Mang trugt, nhom, dai 1000 mm , d§ chia nhd nhét lmm,
rong 100mm, khoang cach 2 tam ranh trugt 63mm, c¢6 02 chan
& 2 dau. C6 04 vit M5 dau boc nhua chinh thing bing (Viét
Nam)

01 Bo phat dong luc thong minh dam bao luc tic dung déu lén
xe do sau mdi lan phat dong, gin trén mang truot va duoc diéu
khién tir xa. (VN)

03 Qua nang 10g (VN)

01 Rong roc ¢o6 kep (VN)

01Vali dung

San phdm c6 giam dinh tir co quan c6 chirc nang xac nhan phu
hop thong tu 39/2021/TT-BGDDT.

Péng ho do
dién da nang

Hién thi dén 4 chir s6. Gi6i han do:

- Dong dién mot chiéu: 10 A, céc thang do pA, mA, va A;
- Dong dién xoay chiéu: 10A, cac thang do pA, mA, va A;
- Pién 4p mot chidu: 600V, cac thang do mV va V;

- Pién 4p xoay chiéu: 600V, céc thang do mV va V.

Gia thi
nghiém

01 dé 3 chan hinh sao bang kim loai, khoang 2,5 kg, bén, chic,
6n dinh, c6 16 ®10mm va vit M6 thang gbc voi 10 dé giit truc
®10mm, co cac vit chinh thiang bang, son mau tdi.

01 tru inox dic ®10 mm, dai 495 mm, mot dau ren M6
x12mm, c6 tai hong M6.

02 tru inox dic ®8mm dai 150mm, vé tron mat cit

04 khop da ning, hai miéng khoa thing goc véi nhau, siét bang
hai vit M6 co6 tay van.

San pham c6 giam dinh tir co quan ¢6 chirc ning x4c nhan phi
hop thong tu 39/2021/TT-BGDDT.

13

Cam bién Am
thanh

Nha san xuét dap tmg: ISO 9001:2015, ISO 45001:2018, ISO
14001: 2015.

- Do tan s6 20~20000 Hz

+ Str dung phan mém Tiéng Viét cho phép hién thi d6 thi dang
song theo thoi gian thuc, xac dinh dugc tan sd va do lén cua
am.

- B6 xtr 1y tin hi¢u vo hop nhya ABS, kich thudc
90x70x28mm:

+ Chip: 32 bit, tc d6 240MHz, RAM 520kB

+ Cbng USB: Truyén sé lidu va sac pin

Két ndi voi BO thu nhan s6 liéu, May tinh bang/Smart phone
va May tinh hé Window, bing phuong thirc:

+ Két ndi khong day

+ Két ndi co day thong qua cong USB

Nguén: Pin xac 1000mAh, ty dong ngét khi khong dung.Co
dén bao ngudn.

- C6 QR code in trén vo dé quét tai phan mém vé tir CH-Play
va link dé tai video, tai liéu huéng dan sir dung.

San phdm c6 giam dinh tir co quan c6 chirc nang xac nhan phu
hop thong tu 39/2021/TT-BGDDT.

15

Cam bién
dong dién

Nha san xuét dap tmg: ISO 9001:2015, ISO 45001:2018, ISO
14001: 2015. . o .
Do dong dién xoay chiéu (AC) tan s6 dén 100Hz; mét chiéu
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(DC) theo thoi gian thuec.

Thang do £ 2 A. Po dugc cuong do hiéu dung dong dién xoay
chiéu.

Do phan giai: £ 1 mA.

Xuét duoc dd thi dang song trén B thu nhan s6 liéu.

B xtr 1y tin hiéu vo hdp nhya ABS, kich thudc 90x70x28mm:
- Hién thi: Man hinh LED.

- Chip: 32 bit, téc d6 240MHz, RAM 520kB

- Cong USB: Truyén s liéu va sac pin

Két ndi voi Bo thu nhén sb lidu, May tinh bang/Smart phone
va May tinh hé Window bang phuong thirc:

+ Két ndi khong day

+ Két ndi co day thong qua cong USB

Ngudn: Pin xac 1000mAh, ty dong ngit khi khong ding.Co
dén bao ngudn.

Day ndi, dau kep ca sau hodc bép chudi.

- C6 QR code in trén vo dé quét tai phin mém vé tir CH-Play
va link dé tai video, tai liéu huéng dan sir dung.

San pham c6 giam dinh tir co quan c¢6 chirc ning x4c nhan phi
hop thong tu 39/2021
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Cam bién
dién thé

Nha san xuét dap tmg: ISO 9001:2015, ISO 45001:2018, ISO
14001: 2015.

Po dién thé xoay chiéu (AC) tan s6 dén 100Hz; mét chidu
(DC)

'Thang do: Téi thiéu + 12 V. Po dugc dién ap hiéu dung dong
dién xoay chiéu.

b0 phén giai: £ 0,01 V.

Xuét duge db thi dang song trén Bo thu nhan s6 liéu.

B¢ xtr 1y tin hi€u vo hdp nhya ABS, kich thudc 90x70x28mm:
- Hién thi: Man hinh LED.

- Chip: 32 bit, toc d6 240MHz, RAM 520kB

- Cong USB: Truyén s liéu va sac pin

Két ndi voi BO thu nhan s6 1iéu, May tinh bang/Smart phone
va M4y tinh hé Window bang phuong thirc:

+ Két ndi khong day

+ Két ndi co day thong qua cong USB

Nguén: Pin xac 1000mAh, ty dong ngét khi khong dung.

Day ndi, dau kep ca siu hodc bap chudi.

- C6 QR code in trén v6 dé quét tai phan mém vé tir CH-Play
va link dé tai video, tai liéu huéng dan sir dung.

San pham c6 giam dinh tir co quan ¢6 chirc ning x4c nhan phi
hop thong tu 39/2021/TT-BG

I

DUNG CU

DPong hoc

Thiét bi do
vén toc va
gia toc cua
vt roi tu do

1. B9 gia thi nghiém

- Bo gia thi nghiém bang nhom dinh hinh d6 khuén khong
ghép, son tinh dién chéng ri, do d?ly vét lidu tdi thiéu 1,4 mm,
kich thudc tong thé 1200x40x45 (mm), trén than gia d& in truc
tiép thudc mét voi do chia nho nhat Imm. Phia trén ¢ nam
cham dién dé giir vat roi, day doi véi vit didu chinh thing
bang,

- 01 cdng quang dién hong ngoai lip trong khung nhia ABS
hinh khdi chit U, ding dé x4c dinh chinh xac thoi diém cua
mot vét khi di qua khe quang. Day tin hiéu ciia cdng quang c6
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dau phich 6 chan, dai 1,5m n6i v6i dong ho do thoi gian hién
s6. Trén cong quang co deén LED dung bao hiu khi két ndi
thanh cong v6i dong hd do thoi gian va khi co vat thé chin tia
hdng ngoai.

- 01 vat roi hinh ciu 1am bang dong thau ma niken, dudng kinh
khoang 15-20 mm.

- 01 hop nhya chtra dét sét mém dé hing vét roi.

Tét ca dat trén 01 dé kim loai son tinh dién, véi cac chan dé
dang vit vin, viing vang, dam bao cén bang khong 14t do.

2. Pdng hd do thoi gian hién sd, vo boc béng nhya ABS, co6
thang do 9,999s PCNN 0,001s, st dung kiéu hoat dong do thoi
gian tir nam chdm dién dén cong quang. dlen Ddng hd co tich
hop nat nhin kép, diu ra nit nhan 13 2 6 cim 4mm ding dé két
ndi v6i nam cham dién. C6 chuc nang luu trit va hién thi 3 két
qua thi nghiém da thyc hién.

DPong luc hoc

Thiét bi tong
hop hai lyc
dong quy va
song song

B thiét bi bao gf“)m:

(Lo xo: stt dung TBDC - khong mua & day)

B6 thi nghiém c6 chu tao, gém :

- 01 thude do goc bfing nhom, son tinh dién, ®230 mm, do

chia nho nhét 1°, @ c6 nam cham luc hit manh dé gfm trén

bang thép

- 02 luc ké dai do 5N, d6 chia nhé nhit 0,1N, vo nhya acrylic,

¢6 dé nam cham lyc hat ¢ manh dé gén 1én bang thép

- 01 thanh treo béng nhom, dai 400mm, son tinh dién; voi 3

con truot bang nhém son tinh dién, c6 moc treo qua niang. Trén

thanh c6 in thudc thing, diém 0 & giita, d6 chia nhé nhit Imm.

Do day vat liéu 6mm.

- 01 thanh dinh vi lam béng sat, son tinh dién mau den, day

1,5mm, thing, mit sau c6 dinh nam cham lyc hit manh dé gin

duogc Ién bang tir thép

- Day khong gian: diy nhe mém, khong dan, bén, mau tbi.

Chat liéu: Nylon; dudng kinh day: 1 mm; Chiéu dai: 10 m;

quan trén 15i hinh tru.

- 02 10 xo bang thép khong ri duong kinh 14mm, dai 80 mm.

Tit ca duoc bd tri khoa hoc trén 01 bang thép cimg va phing,

do6 day vat liéu 1mm; kich thudce (440x640) mm; son tinh dién

mau trdng, nep vién xung quanh bang nhém hop 20x20 (mm);
¢6 hai vit M4x40 mm lip vong dém 10mm dé treo 10 xo; bang

st dung 2 chan dé doc lap loai bang thép boc nhya, vimg vang,

chic chin; c6 thé gip gon

Dong lwgng

Bién dang cia
vat ran

Thiét bi
chung minh
dinh luat
Hooke

Bo thiét bi gdm:

1- Tru d& c6 kep, thudc;

2- Qua kim loai, 10 xo (TBDC khéng tinh trong gia thanh);gia
thi nghiém (TBDC khong tinh trong gia thanh);

3- Cam blen luc co man hmh hién th1 LED co thang do +50
ABS kich thudc 90x70x28mm

- Chip: 32 bit, toc d6 240MHz, RAM 520kB

- Cong USB: Truyén s liéu va sac pin

Két ndi v6i BO thu nhdn s liéu, May tinh bang/Smart phone
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va May tinh h¢ Window bang phuong thic:
+ Két ndi khong day
+ Két ndi co day thong qua cong USB
Str dung két ndi khong day bang Bluetooth véi dién thoai hodc
mady tinh bang Android. Pin xac 300mAbh, c6 ché @6 tu ngét khi
khong ding. C6 moc dé treo qua can va vit M4 ¢ dinh 1én
truc.
- C6 QR code in trén v6 dé quét tai phan mém vé tir CH-Play
va link dé tai video, tai liéu huéng dan sir dung.
San pham c6 giam dinh tir co quan c¢é chirc ning x4c nhan phu
hop théng tu 39/2021/TT-BGDDT.
Dao dong
B thiét bi bao gf“)m:
(B6 thu nhan s lidu, 16 xo str dung TBDC - khong mua & day)
1. B9 thiét bi c6 ciu tao:
- Day khong gidn bing nilon t6i mau, duong kinh 1 mm, dai 10
m, chiu tai tdi da 2,5kg, qur?in trén 101 nhua.
- 03 qué cau bang sat ma niken, c6 moc treo clng cap, ¢b kich
thudc khac nhau trong khoang tir 10mm dén 25mm.
Con lic 1o - 01 thanh try bépg thép son tinh dién, dic, duong kinh than t6i
] 0. con lic thiéu 12 mm, dai 1950 mm, thuQc mét dugc in tryc tiép trén tru
dO’;’l - 01 thanh ngang bang nhom, dai 1 §0 mm, ga vao thqnh tru
) bang khop noi bang nhom duc, thiét ké cac vis van dau boc
nhua dé c6 thé treo day
Tt ca chi tiét duoc dat trén 1 dé d& bang kim loai day tdi thiéu
3 mm, son tinh dién, kich thudc khoang : 120x200x15 (mm)
2. Cam bién khoang cach (01 cai)
Thang do tir 0,15m t6i 4m
b6 phan giai: +1mm.
Két ndi véi Bo thu nhan s6 ligu.
Séng
Gﬁf)m:
- Ong dén huéng am thanh chét liéu nhwa trong, dai ti thiéu
62 cm; ¢6 2 gia do.
- C6 QR code in trén vo dé quét tai video, tai liéu huéng dan
su dung.
San pham c6 giam dinh tir co quan c6 chirc nang xac nhan phu
Thiét bi do hop thong tu 39/2021/TT-BGDDT.
9 tin sb song *) TBDC khong tinh trong gia thanh:
am - B6 thu nhén s6 liéu (TBDC);
- Méy phat 4m tan (TBDC)
- Cam bién 4m thanh (TBDC)
- Loa mini (TBDC)
San phdm duoc san xuit boi Nha san xuit c6 hé thong quan 1y
dat chung nhén - ISO 9001:2015 - ISO 14001:2015 - ISO
45001:2018
Bo thiét bi thuc hanh duoc cac cha dé thi nghiém: Sy truyén
song va toc do truyén song - Su truyén song & cac do sau khac
A nhau - Sy phan xa va khuc xa cia song - Sy khuc xa cua song
Thietbigiao |, . "% : i .
10 thoa séng v goc va lofASu £1ao Ehoa SOng Mo
nude 1.B¢ gia thiet bi ¢ cau tao:

+ 01 khung gia thi nghiém v&i phan dé 1a bé gon song bang
nhom cimg son tinh dién, kich thu6ce tong thé khoang: 320x
380 x340 (mm) . Mat trén khung 16t kinh day 4mm d¢€ chua
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nudgce tao song, co 16 thoat nurdc; phia trong khung ¢6 mét 01
guong phang diy 4mm dit nghiéng 45 do; mat doi dién guong
la man quan sat bang nhua acrylic md diy 3mm. Phia trén 13
thanh gia treo dén, bang thép khong ri, duong kinh khoang
10mm

+01 hop dén Led v6i dé dén hinh try, bing nhwa ABS cing,
gén 1én thanh gia treo, chiéu thing xudng can tao song, cong
suit dén t6i thiéu 3W, dam bao thuc hién va quan sat dugc thi
nghiém.

+ 01 bd rung loai 1oa dién dong, hinh try, vo bang nhya cimng
ABS, duong kinh t6i thiéu 100 mm, v6i 2 6 cdim 4mm; gin
trén 1 try thép khong ri, dé d& bang kim loai son tinh dién, c6
thé thay dbi do cao.

+ 01 can tao song bang thép khong ri tich hop vai bd rung, tao
duogc song tron (loai 1 song va 2 song) , v6i 3 thanh chén song
dai téi thiéu 20cm, loai khong c6 khe, loai c6 1 khe, loai c6 2
khe.

Tt ca thiét bi co thé thao roi, dong goi, bao quan trong hop
dung c6 16t foam dinh hinh chéng am, chic chin, d& di chuyén.
2. B6 phat tan sb: dai tan sb tir 0 &én 99 Hz, d6 chia nho nhat
0,1Hz, thay dbi tan s6 bang niim xoay; man hinh hién thi st
dung LED 3 chir s6. C6 2 6 cim 4mm dé ndi v6i bd rung va 2
6 cim 4mm cho dén Led. Vo ngoai 2 mdt trudce sau béng kim
loai, than boc nhya ABS -RF4, chong nhlet chong nod.

3. Thlet bi dam bao ddng bo dugce giita tan sb giao dong song
va tin s6 chdp cua dén LED

* Tét ca thiét bi c6 thé thao roi, dong gbi, bao quan trong hop
dung chic chan d& di chuyén.

11

Thiét bi tao
song dung

Nha san xuat dap tmg: 1SO 9001:2015, ISO 45001:2018, ISO
14001: 2015.

Bo thi nghiém loai tao song doc theo phuong ngang gom:

- Day dan hoi: Dy manh, dai 1000 mm.

- Luc ké 5 N, do chia nho nhét 0,1N;

- Rong roc ¢6 duong kinh tbi thidu 20 mm;

- Bo rung: Tao song, Kiéu dién dong, ding ngudn dién tir may
phat 4m tan.

- Thanh dé nhom, dai 1000 mm , d6 chia nhé nhit Imm, ¢ céac
con truot ga dugc thanh try ®10mm.

*) TBDC khong tinh trong gia thanh: M4y phat 4m tan
(TBDC)

Truong dién
(Pién trwong)

13

Thiét bi thi
nghiém dién
tich

B thiét bi bao gf“)m:

1. May Uyn-x6t ¢6 khoang cach phong dién 1én dén 7 cm trong
diéu kién méi truong thuan loi. CAu tao:

+ 02 dia Acrylic trong sudt, c6 cip cac 14 nhom duge gin ¢d
dinh theo phuong dudng kinh dia.

- 01 rong roc ¢ gén tay quay - 01 thanh d& cach dién c6 gin
cac bd lugce thu dién tich huéng vao nhau

- 02 thanh d& tao khoang cach phong dién, mot dau cta thanh
dd ¢6 gan qua cau phong dién nho, dau kia gin tay cam cach
dién dé diéu chinh khoang cach gitra hai dién cuc.

- 01 cép tu di€n dung lugng 16n (chai Leyden) va co thé duogc
ndi hoic ngét két gifra tu di€n va cac dién cuc.
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- 02 day dién: dai S00mm, hai dau kep ca sau.
Tt ca cac bd phén ctia may dugc gén trén mot dé cach dién tdt
¢6 cap 6 cim dé ndi dat cho chai Leyden.
2. Pién ké tinh dién (01 cai): thiét ké dang hinh hop chit nhat ,
vO béng kim loai son tinh dién, ¢6 2 mit kinh dé quan sat hoat
dong trong may. CAu tao trong: 01 14 kim loai c6 thé xoay va bi
1&ch hudng khi dugc tich dién - 01 thang do trong sudt chia do
tir 0 dén 90 d6 ( 1 goc vudng) - 02 dién cuc dé phat hién vat
tich dién, c6 thé hoan doi cho nhau ( 1ap trén dau 6ng 16t cach
dién): 01 dién cuc dia dugc gén trén mot cai chdt va mot qua
cau kim loai
3. 02 tua tinh dién : Gia do tua tinh dién: mdt thanh tru bé‘mg
nhom duong kinh 9mm dugc gén ¢d dinh trén dé nhya, cac tua
bang soi téng hop, trén dau gia gin qua cau kim loai duong
kinh 18mm.
Dong dién,
mach dién
Bo thi nghiém gom:
+ Bién tré 10-100 Q c6 niim xoay va 2 Jack cim @4mm;
+ 10 doan déy dién dai 500mm dé ghép, nbi mach. Cac day
dién co dau két ndi phu hop. (5 day xanh, 5 day do);
+ 2 vién pin 1,5 V;
+ Hop pin 3V, br?mg nhya PP (140x55x38)mm, c6 3 Jack cim
A4mm,; ) ) )
A + Cong tac dugc gan trén d€ nhya PMMA mau cam/ mau
14 g};ﬁ;ﬁ%ﬁhao den.. .(88x43x}2)mm, trén mét c6 02 jack cérp D4mm.
dien + Hop dung bang nhya (350x300x80)mm, nap hop dugc tich
i hop bang lap rap mach dién c6 20 jack cam P4mm.
Yéu cau: Phai két néi dugce voi cac thiét bi sau & TBDC
- Pdng hd do dién da nang (TBDC khong tinh trong gia
thanh);
- Cam bién dong dién thang do +1A, d6 phan giai: + 1 mA
(TBDC khong tinh trong gia thanh)
- Cam bién dién thé thang do: +6 V, d6 phan giai: +0,01V
(TBDC khoéng tinh trong gia thanh)
Vit li nhiét
- Gia thi nghiém (TBDC khong tinh trong gia thanh)
- Xi lanh bang nhwra PP trong hinh try dudng kinh 38mm, trén
15 Thiét bi khao | than c6 DCNN 1a 2ml, bén trong c6 pit-tong dich chuyén nhe
sat ndi nang | nhang;
- Binh tam giac 250ml, trén than c6 vach chia;
- Nt cao su ®32mm ¢ 16.
- Gia thi nghiém (TBDC khong tinh trong gia thanh);
Thiét bi khdo | - Dén cdn;
16 sat truyén - Céc thiy tinh trung tinh borosilicate 500ml;
nhiét lwong | - Nhiét ké (chat 1ong);
- Thanh déng ®6mm dai 100mm, c6 khoan 15 ga‘in day treo;
Nha san xuét dap tmg: ISO 9001:2015, ISO 45001:2018, ISO
14001: 2015.
Thiétbido | Bo thiét bj gom:
17 nhiét dung 1- Bo do cong sudt (o4t ké) c6 cong sudt> 75 W, cudng do
riéng dong dién > 3A, dién ap vao (0-25) VDC, cuong d6 dong dién

du vao (0-3)A, d6 phan gidi cong sudt 0,01 W, d6 phén giai
thoi gian 0,1 s, hién thi LCD; Cong két ndi cam bién nhiét do.
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Cong két noi PC

2- Nhiét lugng ké c6 vo xdp, kém day dién tro dot nong;
3-Cam bién nhiét do:

+Thang do tir -20°C dén 110°C;

+ D phan giai: +0,1°C.

+ Pau do thép khong gi dai 100 mm. Cap do dai 1000mm
chdng nudc, cé gidc cim vao bd do cong suat.

4- Phan mém cho phép v& biéu d6 ddng thoi nhiét do va cong
trén 1 tryc thoi gian, qua d6 xac dinh dugc nhiét do 1on nhét va
cong tuong ung.

5- Can ky thuat: Do phan giai 0,01g. Kha ning can t6i da 500
gam,

6-Pdng hd bam gidy: Loai dién tir hién s, 10 LAP trd 1én, do
chinh xac 1/100 gidy, chéng nudc.

- C6 QR code in trén vo dé quét tai phan mém vé tir CH-Play
va link dé tai video, tai liéu huéng dan sir dung.

San pham c6 giam dinh tir co quan c¢é chirc ning x4c nhan phi
hop thong tu 39/2021/TT-BGDDT.

Thiét bi ding chung khong bao gom trong gia thanh:

- Bién 4p ngudn (TBDC khong tinh trong gia thanh)

Khi li twéng
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Thiét bi
chung minh
dinh luat
Boyle

Nha san xuét dap tmg: ISO 9001:2015, ISO 45001:2018, ISO
14001: 2015.

Bo thiét bi Boyle gom:

- Ap ké dién tir chi thi s6 ¢6 dai do 0,2 - 10 kg/cm2

duogc gan 1én khdi kim loai ¢6 gin van xa khi. Xi-lanh dudong
kinh 31 mm bang vt lidu trong sudt, thé tich 60 ml, trén than
c6 chia do, pit tong gén truc inox c6 ren va co cdu dé co thé
dich chuyén theo theo phuong thing dimg. Toan bo hé théng
duoc gén lién trén dé sat ma k&m kich thude 158x110x28mm
va duge bd tri khoa hoc. Str dung aé nghién clru mbi quan hé
giita 4p sudt va thé tich ciia mot khdi khi c6 nhiét 6 khong
thay doi.

San phdm c6 giam dinh tir co quan c6 chirc nang xac nhan phu
hop thong tu 39/2021/TT-BGDDT.

19

Thiét bi
chung minh
dinh luat
Charles

Nha san xuat dap tmg: 1SO 9001:2015, ISO 45001:2018, ISO
14001: 2015.

Bo thiét bi gdm:

- B6 doc kém cam bién ap suét, nhiét do:

+ Man hinh LED hién thi dong thoi hai thong s6 nhiét df va ap
suat

+ Po 4p sudt co dai do: 0-250kPa, d6 phan giai 0.01kPa

+ Po nhiét d6 co dai do tir -20°C dén 110°C, d6 phan giai:
+0,1°C

+ Pén bao ngudn khi hoat dong. Pin sac dung luong 1000mAh
cho thoi gian str dung lién tuc 8h. Ty dong tat sau khi 10 phut
khong hoat dong.

- Phan mém M-view (ban quyén) cho phép cam bién két nbi
khong ddy v6i BO thu nhan s liéu, may tinh bang, Smartphone
(hé didu hanh android) va may tinh (hé diéu hanh windows).
Co céac tinh ndng hién thi dang bang, sb va dod thi ap suét, nhiét
d6 trén cung 1 truc thoi gian theo thoi gian thyc. Cac ché do
14y méu tu dong tir 1Hz ~1000Hz va 14y mau tha cong. Co cac
cong cu dé phan tich dit li¢u thu dugc: Xac dinh toa d9, d
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chénh léch, tinh d6 doc.

- Xi-lanh duong kinh 31 mm bang vét lidu trong sudt, thé tich
khoang 60 ml, trén than c6 chia d9, cam bién nhiét d6 duge
gin trong xy-lanh, tit ca duoc chtra trong binh nhya trong sudt
thé tich 500ml. Pit tong dugc lién két voi truc inox co ren va co
chu dé co thé dich chuyén theo vach chia va theo phuong thiang
dung; Ong nhua chiu ap luc, Cam bién 4p suit; Van xa khi;
Toan b hé théng duoc gén lién trén hop kim loai son tinh dién
kich thude 180x110x40mm va duge bd tri khoa hoc.

B0 phan c?ip nhiét dung tich 1.21 dién ap 220VAC;

Str dung dé nghién ciru mdi quan hé giita nhiét do va thé tich
ctia mot khdi khi c6 ap suit khong thay ddi hodc mdi quan hé
giita nhiét d6 va ap suét cua mot khéi khi c6 thé tich khong
thay doi.

- C6 QR code in trén vo dé quét tai phan mém vé tir CH-Play
va link dé tai video, tai liéu huéng dan sir dung.

San pham c6 giam dinh tir co quan c¢é chirc ning x4c nhan phi
hop thong tu 39/2021/TT-BGDDT.

Tir trudng
(Truwong tir)

20

Thiét bi tao
tir pho

Hop mica trong, (250x150x5) mm, khong nip; mat sit c6 khoi
lugng 100 g; nam cham vinh ctru (120 x 10 x 20) mm.

21

Thiét bi xac
dinh hudng
cua lyuc tur

Day ndi (TBDC khéng tinh trong gia thanh)

*B0 thi nghiém c6 cAu tao gém:

- 02 thanh din bang ddng dai 150 mm dwoc gén song song véi
nhau trén dé bang nhwa ABS nbi v6i 2 6 cam 4mm dé cip dién
- 01 thanh dong dai 80mm mot dau ga“in v6i tAm nhya acrylic
dudng kinh 50mm c6 vach chi thi dé quan sat, dit vuong goc
v6i thanh dén, dich chuyén khi c¢6 dong dién va khi d6i chiéu
dong dién

- 01 khdi thép son tinh dién hinh chit U, ¢6 gin cac vién nam
cham ¢ mat trong 2 nhanh chir U, c6 danh dau 13 cuc Béc -
Nam.

- 01 cong tic vo hop bang nhuya ABS, trén bé mit c6 2 6 cim
4mm; in 1 ky hiéu cua thiét bi.

22

Thiét bi do
cam ung tu

Gom:

- Bién 4p ngudn (TBDC khéng tinh trong gia thanh);

- 04 Nam cham vinh ctru (2 vién son mau do, 2 vién son mau
xanh);

- Can don c6 dai do 0-311g, d6 chia nho nhit 0,01 g. Pé bang
20, khung béng sit son tinh dién. Hé 4 don can kém 4 qua gia
trong duoc gan dé diéu chinh tir 0 - 311g. Trén can c6 vach can
bang va qua gia trong dé tinh chinh cn thing bang. Dia can
bang nhua, két ndi v6i don can bang khung treo kim loai, trén
gi4 can ¢ gan pad sit son hai mau xanh - 46 dé gan nam
cham.

- 01 Déy dan thang bang dong c6 d = 2 mm, 1 =200 mm.

- 01 Cuén déy 200 vong bang déng B0,3mm duoc quén trén
15i nhyra ¢6 kich thude (55 x 85 x 10)mm, trén than ¢ gin 2 16
cim @4mm (1 xanh, 1 do).

- 01 Cudn déy 200 vong bang ddng @0,3mm duoc quan trén
16i nhya c6 kich thude (35 x 85 x 10)mm, trén than ¢ gin 2 15
cim @4mm (1 xanh, 1 do).

- 01 P& nhom kich thude (100 x 95 x 10)mm c6 khoan, taro 15
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8mm dé gan thanh dg;

- 01 Thanh do béng inox P10mm dai 200mm cé tao ren & mot
dau M8;

- 01 Khép ndi, co bulong siét chit ¢ 2 dau;

- 01 Gi4 treo cudn diy c6 02 16 cim @4mm (1 xanh, 1 d6)
duoc ndi voi 2 coc bép chubi.

- 02 Dén dién (1 xanh, 1 d6) dai 500mm, c6 dau cim va dau
kep cé sau.

23

Thiét bi cam
ung dién tir

Go6m: Cam bién dién thé (TBDC khong tinh trong gi4 thanh).
Dung cu bao gf)m

- 03 cudn day ddng duong kinh co cung tiét dién 0, 3mm v6i )
vong day 1an luot 1a 50, 100, va 200 vong, duoc quan trén cac
khung nhya ABS.

- 01mili ampe ké mot chiéu, dai do tir -2 dén 2mA; dit nghiéng
trén 01 dé nhua ABS dé 42 quan sat; kim chi thi 1éch hudng
nguoc nhau khi c6 sy ddi chiéu dong dién.

- 05 6 cim 4mm duge boc cach dién.

- 1 day nbi mém vdi 2 phich cim ¢ 2 ddu

- 1 thanh nam cham Alnico kich thude (10x20x170) mm; mau
son 2 cyc khac nhau, Iyc hut manh phit hop cic yéu cau thi
nghiém lién quan dén tir va dién tur.

Tt ca duge bd tri khoa hoc trén khung dé bang nhwa ABS kich
thude 370x240x25mm (mm), trén mat dé co in so dd mach két
ndi cac cudn day véi ampe ké, 6 cam.

Thiét bi duoc dong géi bao quan trong thing carton.

Dong dién xoay
chieu

24

Thiét bi khao
sat doan
mach dién
xoay chiéu

B9 thiét bj bao gdm: - My phat 4m tan, dong ho do dién da
nang (TBDC, khong tinh & day)

1. Bang lip mach dién (01 ci):

- Hinh hép chit nhat, chét liéu nhua ABS, kich thudc
300x220x24 (mm);

- Trén bé mit bang co thiét ké so ¢6 mach thanh 25 ludi hinh 6
vudng va 2 hang 6 cdm & 2 déu bang: 1 hang 6 cim dé dau ndi
v6i cuc duong, 1 hang 6 cdm dé d4u ndi v6i cuc 4m (téng s6
luong 6 cim la 140, dudng kinh 4 mm, bang vat liéu dong thau
ma niken). Céc 6 cim trong cting mot ludi dugc két ndi voi
nhau ¢ bén trong. Khoang cach gitra cac 16 cim 14 19 mm, dam
bao an toan machh dién. C6 cac nim noi bang cao su dé bao vé
bé mit bang cim va chng tray xudc so dd so d6 mach dién.

2. Pién trg (01 cai):

Dién tro co gia tri tdi thiéu 40 Q, linh kién dwoc gin trén vo
hop bang nhya PC trong sudt, mit ngoai c6 in rd ky hiéu linh
kién, phich cam 4 mm bang dong thau ma niken, khoang cach
giita 2 chan cam 1a 15 mm, phu hop véi cac 6 cim..

3. Tu dién (01 cai): Dién dung: 1 pF; Dién ap cyc dai: 35 V.
Linh kién dugc gin trong vo bang nhya PC ¢ 2 phich cim
4mm bang dong ma niken . Ky hi¢u linh kién dugc in trén mat
nip day.

4. Cudn day dong ¢0 161 thép dat trén dé ABS (01 cai): Day
ddng duong kinh téi thiéu @ 0.3 mm duoc quan trén 6ng nhua
nylon pha thuy tinh, d4u ra 1a cac phich cdm dan hdi dé gin lén
bang lap mach dién, c6 hé s6 ty cam khoang 0.02H dén 0.05H
khi khéng c6 16i thép.
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Thiét bi khao
sat dong dién
qua diode

B thiét bi bao gém cac linh kién:

1. ibt chinh luu c6 dé (01 cai):

- bién ap nguoc cuc dai: 100V. Cuong do dong dién phan cuc
thuén cuc dai: 1A.

- Loai diode 1N4002 dung trong hop nhua trong sudt, ¢6 2
phich cdm bang dong thau ma niken dé gan vao bang lap mach
dién. Ky hiéu linh kién dugc in trén mét nap day.

2. Pién trg (01 cai):

- Dién tré co gia tri tdi thidu 40 Q.

- Linh kién dugc gin trong vo bang nhwa c6 2 phich cim 4 mm
béng df")ng thau ma niken dé gén vao bang lép mach dién, ki
hiéu linh kién dugc in trén mat nép day.

3. Bién tr& (01 cai): Bién trd c6 dién trd tdi da 100 Q

4. Cau ndi (02 cai): dang phich cdm 2 chin bang dong thau ma
niken dé gén vao bang lip mach dién.

5. Bang lap mach dién (01 cai):

- Hinh hép chit nhat, chét liéu nhya ABS, kich thudc
300x220x24 (mm);

- Trén bé mat bang co thiét ké so d6 mach thanh 25 luéi hinh 6
vuodng va 2 hang 6 cém‘(’y 2 diu bang: 1 hang 6 cim dé déu ndi
v6i cuc duong, 1 hang § cdm dé ddu ndi voi cuc am (tong s6
lwong 6 cam la 140, dudng kinh 4 mm, bang vat liéu dong thau
ma niken). Cac 6 cim trong cung mdt ludi dugce két ndi voi
nhau & bén trong. Khoang céach giita cac 16 cim la 19 mm, dam
bao an toan mach dién. C6 cac nam ndi béing cao su dé bao vé
bé mit bang cdm va chdng trdy xudc so db so dd6 mach dién.

* Cac phich cim linh kién dam bao tuwong thich v6i 6 cim cua
c4c bang cim mach dién

* B¢ linh kién duogc dong goi bao quan trong hdp nhua, nhan
bia theo quy dinh

*) Thiét bi _dung chung khong bao gdm trong gia thanh.
(TBDC) gdm: Bién ap ngudn, May phat am tan, Dy ndi, Pong
ho do dién da ning, Cam bién dong dién, dién ap

Vit li lwgng tir
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Thiét bi khao
sat dong
quang dién

Nha san xuat dap tmg: 1SO 9001:2015. B9 thiét bi gom:

- Té bao quang dién chan khong, cathode phu chat nhay quang
Sb-Ce, c6 hop bao v¢, dam bao kin anh sang;

- 3 dén Led mau d9, lyc, lam 3W dugc thay déi bang nam
xoay 4 ché d9, cac dén dleu chinh dugc cuong do sang bang
nam van. bén LED dugc gan trén dé bang nhom, mot dng ndi
try tron ndi giita dén va té bao quang dién dam bao kin sang

- Hop chan dé bang sit tam son tinh dién (gin cac linh kién)
¢6 tich hop: bién tré; ngudn vao 220V-50 Hz, ra 1 chiéu téi da
50V/100mA diéu chinh lién tuc.

Man hinh LED do dién ap: dai dién ap 0-60V, do chia 0,1V.

Man hinh LED do cuong do dong dién: 0-200uA, do chia
0.1uA, kich thuéc duong chéo: 2.2 inch.

Trén mat hop c6 in so dd mach dién. C6 ché d6 do thuan va do
nghich (ddo dién thé cip vao té bao quang dién)

- C6 tai liéu huéng dan st dung, hoic mi QR code in trén vo
dé quét tai phan mém vé tir CH-Play va link dé tai video huéng
dan sir dung.

San phém dugc co quan, don vi, td chirc ¢6 chire nang theo
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quy dinh cta phap luat xac nhén phu hop véi Thong tu s6
39/2021/TT-BGDDT ngay 30/12/2021

I

PHAN MEM
MO PHONG,
VIDEO

Bién dang cia
vit ran

Video bién
dang va dac
tinh cda 10
X0

Gdm 01 video miéu ta bién dang kéo, nén va cac dac tinh cia
16 x0: gi6i han dan héi, do dan, do cung.

+ Mai video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugce tich hgp trong 01 USB
dugc bao mét dir licu, chéng sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ Séan pham duogc san xuat boi nha san xuét hodc don vi lién
két xuat ban c6 hé théng quan 1y dat chimg nhéan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San phim di dugc co quan c¢6 tham quyén tham dinh noi
dung va cép gidy phép xuat ban theo quy dinh hién hanh.

+ San phim duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

Trai DAt va bau
troi

Ban dd sao
hodc Phan
mém md
phong 3D

Phan mém cho phép: x4c dinh dwoc vi tri ciia cac chom sao
Géu 16n, Gau nho Thién Hau va sao Bic Cuec trén nén troi sao.
1. Quy dinh vé san pham

San xuat dap ung yéu céu tai Muc III. Phin mém mé phong,
Video Danh muc thiét bi day hoc t61 thiéu mon Vat Ly theo
thong tu s6 39/2021/TT-BGDDT.

2. Hinh thurc, mau ma

- B9 san phim ban giao bao gdm 1 USB 2.0/ USB3.0 (mau
tréng), vat liéu nhuya, kich thudc: 73 x 20 x 7,5mm; 01 Sach
hudng dan sir dung duoc dung trong hop kich thude
10x10x1,5cm

- Mbi 01 USB chtra bo cai dat b hoc liéu dién tir va ma key
kich hoat st dung bo hoc ligu

- USB duoc bao mat dir liéu, chéng sao chép

3. Mi trudng trién khai: Cai dat sir dung trén may vi tinh cia
gi4o vién (cau hinh t6i thiéu: CPU Core i3 hodc cao hon, RAM
4GB hoic cao hon, O ctrng méy tinh ¢4 nhan: Tréng it nhat 20
GB, He¢ diéu hanh hd trg: Windows 7, Windows 10, Windows
11) hoac tuwong duong.

4. Tinh nang co ban: Phan mém mé phong 3D st dung duogc
trén PC trong méi truong khong két ndi internet. Phai dam bao
t6i thiéu cac nhom chirc nang:

- Nhom chirc nang mé phong va tuong tac 3D: Diéu hudng
thay di 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
ky; tich hop mo hinh 3D vao bai day.

- Nhém chtrc ning hd trg giang day: soan gi4o an dién tir;
huéng dan chuén bi bai giang dién tir; chinh sira hoc li€u (cit
video);
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- Nhém chtic ning ho trg cong tac kiém tra danh gia.

- Chire niang hién thi pop-up sau khi cai dit hoan thanh dé gido
vién nhadp thong tin 1ién hé, phuc vu cham so6c khach hang
trong sudt qua trinh str dung.

- T4t 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 qua trinh sir dung.

5. Phép ly cua san pham

- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban c6 chlric nang xudt ban dién tu;

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

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

- Phan mém duoc ding ky quyén tac gid;

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

- San phdm déap tng cac tiéu chuin Khoa hoc va Cong nghé, do
co quan Nha nude c6 thim quyén chimg nhén.

- Can cur theo Thong tu s6 21/2014/TT-BGDDT quy dinh vé
quan ly va st dung xuit ban pham tham khao trong céc co s&
gido duc mam non, gido duc phéng thong va gido duc thudng
xuyén, hé thong phan mém va bo hoc liéu dién tir da duoc it
nhat mot S& Gido duc va Pao tao trén ca nude cd van ban
khuyén khich cac nha truong trén dia ban tinh/thanh phd trién
khai tng dung, dugc cong nhan:

+ C6 hiéu qua trién khai thyc té

+ HO trg d6i méi phuwong phap day hoc, kiém tra, danh gia,
nang cao chét lugng day hoc trong cac trudng pho thong.

Phan mém
3D md
phong hé
Mait Troi

Phan mém cho phép: Cho phép quan sat kich thudc va chu ky
chuyén dong cac hanh tinh; thyc hién céac thao thu phong, lua
chon, di doi hanh tinh theo quy dao, hién thi thong tin vé cac
hanh tinh trong h¢ Mat Troi.

1. Quy dinh v€ san pham

San xuat dap ung yéu cau tai Myc 1L Phan mém mé phong,
Video Danh muc thiét bi day hoc tdi thiéu mon Vat Ly theo
thong tu s6 39/2021/TT-BGDDT.

2. Hinh thirc, mau ma

- B6 san pham ban giao bao gdm 1 USB 2.0/ USB3.0 (mau
tréng), vat liéu nhua, kich thude: 73 x 20 x 7,5mm; 01 Sach
huéng dan sir dung duoc dung trong hop kich thude
10x10x1,5cm

- Mbi 01 USB chtra bo cai dit b hoc liéu dién tir va ma key
kich hoat str dung b hoc li€u

- USB duoc bao mat dir liéu, chéng sao chép

3. Moi trudng trién khai: Cai dat sir dung trén may vi tinh cia
gi4o vién (cau hinh t6i thiéu: CPU Core i3 hodc cao hon, RAM
4GB hoic cao hon, O clrng méy tinh c4 nhan: Tréng it nhat 20
GB, He¢ diéu hanh hd trg: Windows 7, Windows 10, Windows
11) hodc twong duong.

4. Tinh nang co ban: Phin mém mé phong 3D st dung duogc
trén PC trong méi trudng khong két ndi internet. Phai dam bao
tbi thiéu cac nhom chirc ning:
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- Nhom chirc nang mo phong va tuong tac 3D: Dicu huéng
thay ddi truc t1ep gdc nhin (xoay 360 d9, phong to, thu nho);
quan sat va hién thi thong tin cu thé cua cac 16p khac nhau
trong mot mo hinh, lya chon tach 16p mot phan ndi dung bét
ky; tich hop mo hinh 3D vao bai day.

- Nhom chirc ning hd trg giang day: soan gido 4n dién tir;
huéng dan chuén bi bai giang dién tir; chinh sira hoc li€u (cit
video);

- Nhom chirc nang hd tro cong tac kiém tra danh gia.

- Chtre niang hién thi pop-up sau khi cai dit hoan thanh dé gido
vién nhap thong tin lién hé, phuc vu cham so6c khach hang
trong sudt qua trinh str dung.

- T4t ca tinh nang va hoc li¢u dién tir déu su dung dugc trong
moi trudong khong két ndi internet; ngudi dung khong can phai
két ndi mang trong qua trinh sir dung.

5. Phép ly cua san pham

- San phé"im duogc cép quyét dinh xuét ban dién tir boi nha xuét
ban ¢6 chic nang xuat ban dién ti;

- 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
Théng tin va Truyén théng thdm dinh va cip phép;

- Nha san xut dugc ching nhan dang ky nhan hiéu;

- Phan mém duoc ding ky quyén tac gid;

- San phdm dugc san xudt theo tiéu chuén vé hé théng quan ly
dat chtiing 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 nude c¢6 tham quyén ching nhan.

- Can ctr theo Thong tu s6 21/2014/TT-BGDDT quy dinh vé
quan ly va su dung xudt ban pham tham khao trong céc co s&
gido duc mam non, gido duc phéng thong va gido duc thuong
xuyén, hé thong phan mém va bo hoc liéu dién tir da duoc it
nhit mot S¢ Gido duc va Dao tao trén ca nudc cd van ban
khuyén khich cac nha truong trén dia ban tinh/thanh phd trién
khai Ging dung, dugc cong nhan:

+ C6 hiéu qua trién khai thyc té

+ HJ trg d6i méi phuwong phap day hoc, kiém tra, danh gia,
nang cao chét lugng day hoc trong céc trudng phd thong.

Phan mém
3D mo6
phong Trai
Dét, Mat
Troi, Mat
Trang

Phan mém cho phép:

Cho phép quan sat kich thudc va chu ky chuyén dong Trai Dét,
Mit Tring; quan sat dugc phan anh sang Mat Troi phu sang
ciia Mat Tring va Trai Dét; thao tac thay dbi vi tri ciia chung
theo quy dao dé giai thich mot s6 hién tuong thién van.

1. Quy dinh vé san pham

San xuat dap ung yéu céu tai Muc III. Phin mém mo phong,
Video Danh muc thiét bi day hoc t61 thiéu mon Vat Ly theo
thong tu s6 39/2021/TT-BGDDT.

2. Hinh thire, méu ma

- B9 san phim ban giao bao gdm 1 USB 2.0/ USB3.0 (mau
tréng), vat liéu nhua, kich thudce: 73 x 20 x 7,5mm; 01 Sach
huéng dan sir dung duoc dung trong hop kich thude
10x10x1,5cm

- Mbi 01 USB chtra bo cai dit b hoc liéu dién tir va ma key
kich hoat stir dung b6 hoc liéu
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- USB dugc bao mat dir liéu, chong sao chép

3. Mbi truong trién khai: Cai dat sir dung trén may vi tinh ciia
giao vién (cAu hinh tdi thiéu: CPU Core i3 hoic cao hon, RAM
4GB hoic cao hon, O ctrng méy tinh c4 nhan: Tréng it nhat 20
GB, Hé diéu hanh hd trg: Windows 7, Windows 10, Windows
11) hoac twong duong.

4. Tinh nang co ban: Phan mém mé phong 3D st dung duogc
trén PC trong mdi trudng khong két ndi internet. Phai dam bao
t6i thiéu cac nhom chirc nang:

- Nhom chirc nang mé phong va tuong tac 3D: Diéu hudng
thay ddi truc t1ep 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
ky; tich hop mo hinh 3D vao bai day.

- Nhém chtrc ning hd trg giang day: soan gi4o an dién tir;
huéng dan chuén bi bai giang dién tir; chinh sira hoc li€u (cit
video);

- Nhom chirc nang hd tro cong tac kiém tra danh gia.

- Chtre niang hién thi pop-up sau khi cai dit hoan thanh dé gido
vién nhap thong tin lién hé, phuc vu cham soc khach hang
trong sudt qua trinh st dung.

- Tét c tinh nang va hoc liéu dién tir déu sir dung dugc trong
moi truong khong két ndi internet; nguoi dung khong can phai
két ndi mang trong qua trinh st dung.

5. Phép ly cua san pham

- San phé"im duogc cép quyét dinh xuét ban dién tir boi nha xuét
ban ¢6 chic nang xuat ban dién tu;

- 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 cép phép;

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

- Phan mém duoc ding ky quyén tac gid;

- San phdm dugc san xudt theo tiéu chuén vé hé théng quan ly
dat chung nhén 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 nude cé thim quyén chimg nhén.

- Can cur theo Thong tu s6 21/2014/TT-BGDDT quy dinh vé
quan ly va su dung xuét ban pham tham khao trong céc co s&
gido duc mam non, gido duc phéng thong va gido duc thudng
xuyén, hé thong phan mém va bo hoc liéu dién tir da duoc it
nhat mot S& Gido duc va Pao tao trén ca nude ¢ van ban
khuyén khich cac nha truong trén dia ban tinh/thanh phd trién
khai tng dung, dugc cong nhan:

+ C6 hiéu qua trién khai thyc té

+ HO trg d6i méi phuwong phap day hoc, kiém tra, dénh gia,
nang cao chét lugng day hoc trong céc trudng phd thong.

Phan mém
3D mo6
phong nhat,
nguyét thuc,
thuy triéu.

Phén mém cho phép:

M6 ta duoc nhat thue, nguyét thyc, thuy triéu.

1. Quy dinh vé san pham

San xuét dap ung yéu cau tai Muc IIL. Phan mém mé phong,
Video Danh muc thiét bi day hoc tdi thiéu mon Vat Ly theo
thong tu s6 39/2021/TT-BGDDT.

2. Hinh thitc, mau ma
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- B9 san pham ban giao bao gom 1 USB 2.0/ USB3.0 (mau
tréng), vat liéu nhua, kich thude: 73 x 20 x 7,5mm; 01 Sach
huéng dan sir dung duoc dung trong hop kich thude
10x10x1,5cm

- Mbi 01 USB chtra bo cai dit b hoc liéu dién tir va ma key
kich hoat str dung b hoc li€u

- USB duoc bao mat dir liéu, chéng sao chép

3. Moi trudng trién khai: Cai dat sir dung trén may vi tinh cia
giao vién (cAu hinh tdi thiéu: CPU Core i3 hoic cao hon, RAM
4GB hoic cao hon, O ctrng méy tinh c4 nhan: Tréng it nhat 20
GB, He¢ diéu hanh hd trg: Windows 7, Windows 10, Windows
11) hoac twong duong.

4. Tinh nang co ban: Phin mém mé phong 3D st dung duogce
trén PC trong méi trudng khong két ndi internet. Phai dam bao
t6i thiéu cac nhom chirc nang:

- Nhom chirc nang mé phong va tuong tac 3D: Diéu hudng
thay ddi truc t1ep gdc nhin (xoay 360 d9, phong to, thu nho);
quan sat va hién thi thong tin cu thé cua cac 16p khac nhau
trong mot mo hinh, lya chon tach 16p mot phan ndi dung bét
ky; tich hop mo hinh 3D vao bai day.

- Nhém chtrc ning hd trg giang day: soan gi4o an dién tir;
huéng dan chuén bi bai giang dién tir; chinh sira hoc li€u (cit
video);

- Nhém chire ning hd trg cong tac kiém tra danh gia.

- Chtrc ning hién thi pop-up sau khi cai dit hoan thanh dé gido
vién nhép thong tin lién h¢, phuc vu cham séc khach hang
trong sudt qua trinh st dung.

- Tét ca tinh ning va hoc li€u dién tur déu str dung dugc trong
mdi truong khong két ndi internet; nguoi dung khong can phai
két ndi mang trong qua trinh sir dung.

5. Phép ly cua san pham

- San phé"im duogc cép quyét dinh xuét ban dién tir boi nha xuét
ban c6 chlric nang xudt ban dién tu;

- Nha san xuét dap tmg 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 théng thdm dinh va cip phép;

- Nha san xut dugc ching nhan dang ky nhan hiéu;

- Phan mém duoc ding ky quyén tac gid;

- San phdm dugc san xudt theo tiéu chuén vé hé théng quan ly
dat chtiing 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 nude c¢6 tham quyén ching nhan.

- Can ctr theo Thong tu s6 21/2014/TT-BGDDT quy dinh vé
quan ly va s dung xudt ban pham tham khao trong céc co s&
gido duc mam non, gido duc phong thong va giao duc thudng
xuyén, hé thong phan mém va bd hoc liéu dién tir da duoc it
nhit mot S¢ Gido duc va Dao tao trén ca nudc cd van ban
khuyén khich cac nha truong trén dia ban tinh/thanh phd trién
khai Ging dung, dugc cong nhan:

+ C6 hiéu qua trién khai thyc té

+ Hb tro d6i méi phuong phéap day hoc, kiém tra, danh gia,
nang cao chit lugng day hoc trong céc trudng phd thong.

Dao dong
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Video/phan
mém 3D mo
phéng dao
dong

" Phan mém cho phép quan sat, thuc hién thao tac tao ra dao
dong, thuc hién dao dong cudng birc; quan sat cac hién tugng
dao dong tit dan, hién tugng cong huong; thyc hién cac thao
tac tam dung, hién thi thong tin, do dém tan sb.

- San pham dugc chtra trong USB, déng gbi trong hop co kich
thude 9 x 9 x 2 cm, gidy Ivory 300gsm, c6 md QRCode c6 thé
tra ciru day du thong tin san pham chi can 1 1an quét, ¢6 1 16p
pp chét lidu ngoai troi chéng tham nudc, ting d6 bén dat tiéu
chudn QCVN 3:2019/BKHCN, TCVN 6238-3:2011.

Phan mém c6 thé st dung trén may tinh ban, laptop, dién thoai,
mady tinh bang, tivi, man hinh tuong tac.

Phan mém c6 thé sir dung trén tit ca hé didu hanh Window,
Linux, MacOs.

Phan mém c6 thé lya chon thay ddi nhiéu ngdn ngit, c6 thuyét
minh bang Tiéng Viét (Bic, Trung, Nam) va ¢ thém Idng
tiéng va phy dé dan toc thiéu s6 dé hd tro giang day.

Phan mém c6 thé sir dung trén ca méi trudng khong co két ndi
internet 1an ¢6 két ndi internet.

Phan mém c6 tri tué nhan tao gitp cho gido vién c6 thé tim
kiém thong tin hodc nghién ctru trong giang day.

Phan mém c6 thé tich hop vao kinh thyc té 4o, tivi, man hinh
tuwong tac.

Phan mém c6 thé chuyén d6i 2 ché do xem:

- Ché d6 2D: Cho phép quan sat va twong tic md hinh vat thé
hinh 4nh 2 chiéu.

- Ché d% 3D: Cho phép quan st va twong tic mé hinh vat thé
hinh 4nh 3 chiéu.

Phan mém c6 video huéng din sir dung.

Phan mém c6 thé lya chon st dung khong can cai dat, c6 thé st
dung tryc tiép trén USB hoac c¢6 hé théng tu dong hoa cai dat,
chi can nhép chudt duy nhét 1 lan dé cai dat.

Cho phép quan sat kich thude va hién thi thong tin vé mé hinh.
Phan mém cho phép quan sat vét thé, diéu chinh hudng vat thé,
xoay vat thé, phong to, thu nho.

Phan mem cho phép thay d6i mau sic cua nen mau sac vat the
Phan mém cho phép click dé xem mé ta chi tiét vé ciu tao, cau
tric clia vét thé.

- Dit liéu ma hoa bao méat da duoc thim dinh va cép giéy
chtng nhan theo tiéu chuan ISO/IEC 27001:2022.

- Nha san xuét duoc cap chimg nhan doanh nghiép khoa hoc va
cong nghé.

- Nha san xuét duoc cap gidy xac nhan ding ky xudt ban pham.
- Sén pham dugc ching nhan s¢ hiru ban quyén tac gia

- San pham c6 nhan hiéu da dwoc cap phép va bao ho theo
dang quy dinh cta Luat S¢ hitu tri tu¢ 2005, duge Co quan nha
nudc co tham quyén chimg nhan

- Phan mém duoc co quan chirc ning cip Quyét dinh xuit ban
theo dung Luat xuit ban va cic quy dinh lién quan.

Video vé
hinh 4nh
song

Gom 01 video miéu ta duoc bude song, bién do, tan sd, toc do
va cuong do song.

+ Mai video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
d0 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, ¢6 thuyét minh (hodc phu dé) bang tiéng Viét.
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+ B0 Video/clip/ phim tu liéu dugce tich hgp trong 01 USB
dugc bao mat dir liéu, chéng sao chép dung trong gidy kiéng,
¢6 dinh trén bia bang gidy couche in offset 4 mau.

+ Séan pham duogc san xuat boi nha san xuét hodc don vi lién
két xuat ban c6 hé théng quan ly dat ching nhan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San pham di duoc co quan c¢6 thim quyén tham dinh noi
dung va cép gidy phép xuat ban theo quy dinh hién hanh.

+ San phdm duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

Video vé
chuyén dong
ctia phan tir
moi trrong

Gom 01 video mo ta, so sanh mot sd dic trung cua séng doc va
song ngang song.

+ Mai video/clip/phim tur liéu c6 thoi lwong khong qua 3 phiit,
d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, ¢6 thuyét minh (hodc phu dé) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugc tich hop trong 01 USB
dugc bao mat dir liéu, chong sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phé"im duoc san xuét bai nha san xuét hoac don vi lién
két xuat ban c6 hé théng quan 1y dat chimg nhéan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San pham di duoc co quan c¢6 thim quyén tham dinh noi
dung va cép gidy phép xuat ban theo quy dinh hién hanh.

+ San phdm duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

Dién truwong
(Trwong dién)

Video vé
dién thé

Gom 01 video mo ta dwoc dién thé tai mot diém trong dién
truong.

+ Mai video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, ¢6 thuyét minh (hodc phu dé) bang tiéng Viét.

+ B0 Video/clip/ phim tu li¢u dugc tich hop trong 01 USB
dugc bao mét dir licu, chong sao chép dung trong gidy kiéng,
¢6 dinh trén bia bang gidy couche in offset 4 mau.

+ San pham duoc san xuét bai nha san xuét hodc don vi lién
két xuat ban c6 hé théng quan 1y dat chimg nhéan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San phim di dugc co quan c¢6 thdm quyén tham dinh noi
dung va cép gidy phép xuat ban theo quy dinh hién hanh.

+ San phim duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

10

Video/Phan
mém 3D vé
tu dién trong
cudc song

Phan mém cho phép: Quan sat cAu tao cua tu dién; thao tac thu
phong, hién thi chu thich; cho phép doc thong s6 cua tu dién
thong qua mau sic trén tu.

1. Quy dinh vé san pham

San xuat dap ung yéu cau tai Myc IIL. Phin mém mé phong,
Video Danh muc thiét bi day hoc t61 thidu mén Vat Ly theo
thong tu s6 39/2021/TT-BGDDT.

2. Hinh thirc, mau ma

- B6 san pham ban giao bao gdm 1 USB 2.0/ USB3.0 (mau
tréng), vat liéu nhua, kich thudc: 73 x 20 x 7,5mm; 01 Sach
huéng dan sir dung duoc dung trong hop kich thude
10x10x1,5cm
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- M6i 01 USB chtra bo cai dit b hoc liéu dién tir va ma key
kich hoat str dung b hoc li€u

- USB duoc bao mat dir liéu, chéng sao chép

3. Mbi truong trién khai: Cai dat sir dung trén may vi tinh ciia
giao vién (cAu hinh tdi thiéu: CPU Core i3 hoic cao hon, RAM
4GB hoic cao hon, O ctrng méy tinh c4 nhan: Tréng it nhat 20
GB, Hé diéu hanh hd trg: Windows 7, Windows 10, Windows
11) hodc twong duong.

4. Tinh nang co ban: Phan mém mé phong 3D st dung duogc
trén PC trong méi truong khong két ndi internet. Phai dam bao
t6i thiéu cac nhom chirc nang:

- Nhom chirc nang mé phong va tuong tac 3D: Diéu hudng
thay ddi truc t1ep gdc nhin (xoay 360 d9, phong to, thu nho);
quan sat va hién thi thong tin cu thé cua cac 16p khac nhau
trong mot mo hinh, lya chon tach 16p mot phan ndi dung bat
ky; tich hop mo hinh 3D vao bai day.

- Nhom chirc ning hd trg giang day: soan gido 4n dién tir;
huéng dan chuén bi bai giang dién tir; chinh sira hoc li€u (cit
video);

- Nhom chirc nang hd tro cong tac kiém tra danh gia.

- Chtrc ning hién thi pop-up sau khi cai dit hoan thanh dé gido
vién nhap thong tin lién hé, phuc vu cham soc khach hang
trong sudt qua trinh st dung.

- Tét ca tinh ning va hoc liéu dién tur déu str dung dugc trong
moi truong khong két ndi internet; nguoi dung khong can phai
két ndi mang trong qua trinh st dyng.

5. Phép ly cua san pham

- San phé"im duogc cép quyét dinh xuét ban dién tir boi nha xuét
ban ¢6 chic nang xuat ban dién ti;

- Nha san xuat dap tng 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 thdm dinh va cip phép;

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

- Phan mém duoc ding ky quyén tac gid;

- San phdm dugc san xudt theo tiéu chuén vé hé théng quan ly
dat chting nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- San pham dép tng cac tidu chuan Khoa hoc va Cong nghé, do
co quan Nha nude c¢6 tham quyén ching nhan.

- Can cur theo Thong tu s6 21/2014/TT-BGDDT quy dinh vé
quan ly va su dung xuét ban pham tham khao trong céc co sd
gido duc mam non, gido duc phéng thong va gido duc thudng
xuyén, hé thong phan mém va bo hoc liéu dién tir da duoc it
nhat mot S& Gido duc va Pao tao trén ca nude ¢ van ban
khuyén khich cac nha trudng trén dia ban tinh/thanh phd trién
khai tng dung, dugc cong nhan:

+Co hi¢u qua trién khai thuc té

+ Hb tro d6i méi phuong phéap day hoc, kiém tra, danh gia,
nang cao chit luwgng day hoc trong cac truong pho thong.

Dong dién,
mach dién

11

Video vé
cuong do
dong dién.

Gom 01 video moé ta dwoc mot cach khai niém vé cuong do
d(‘)ng~ dién.
+ MJi video/clip/phim tu li¢u c6 thoi lugng khong qua 3 phut,
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d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, ¢6 thuyét minh (hodc phu dé) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugce tich hgp trong 01 USB
dugc bao mat dir liéu, chéng sao chép dung trong gidy kiéng,
¢6 dinh trén bia bang gidy couche in offset 4 mau.

+ Séan pham duogc san xuat boi nha san xuét hodc don vi lién
két xuat ban c6 hé théng quan ly dat ching nhan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San pham di duoc co quan c¢6 thim quyén tham dinh noi
dung va cip gidy phép xuét ban theo quy dinh hién hanh.

+ San phim duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

12

Phan mém
3D mo6
phong cau
tao cia mach
dién

Cho phép quan sat cAu tao cua mach dién; sir dung cac vat
dung cho san ndi thanh mach dién; mé ta chiéu cua dong dién,
chiéu electron; thao tic thu phong, hién thi chu thich va cong
thirc dinh luat Ohm..

1. Quy dinh vé san pham

San xuét dap ung yéu cau tai Muc III. Phan mém mé phong,
Video Danh muc thiét bi day hoc tdi thiéu mon Vat Ly theo
thong tu s6 39/2021/TT-BGDDT.

2. Hinh thitc, mau ma

- B6 san pham ban giao bao gdm 1 USB 2.0/ USB3.0 (mau
tréng), vat liéu nhya, kich thudc: 73 x 20 x 7,5mm; 01 Sach
huéng dan str dung duoc dung trong hop kich thude
10x10x1,5cm

- Mbi 01 USB chtra bo cai dat b hoc liéu dién tir va ma key
kich hoat st dung bo hoc li¢u

- USB duoc bao mat dit liéu, chéng sao chép

3. Moi trudng trién khai: Cai dat sir dung trén may vi tinh cia
gi4o vién (cau hinh téi thiéu: CPU Core i3 hoic cao hon, RAM
4GB hoic cao hon, O cimg may tinh ca nhan: Trong it nhat 20
GB, Hé diéu hanh hd trg: Windows 7, Windows 10, Windows
11) hodc twong duong.

4. Tinh nang co ban: Phin mém mé phong 3D st dung duogc
trén PC trong méi truong khong két ndi internet. Phai dam bao
t6i thiéu cac nhom chir nang:

- Nhom chirc nang mé phong va tuong tac 3D: Diéu hudng
thay di truc tlep goc nhin (xoay 360 d9, phong to, thu nho);
quan sat va hién thi thong tin cu thé cua cac 16p khac nhau
trong mot mo hinh, lya chon tach 16p mot phan ndi dung bat
ky; tich hgp mo hinh 3D vao bai day.

- Nhom chirc nang hd trg giang day: soan gido an dién tir;
huéng dan chuin bi bai giang dién tir; chinh sira hoc liéu (cat
video);

- Nhém chtre ning hd trg cong tac kiém tra danh gia.

- Chtrc ning hién thi pop-up sau khi cai dit hoan thanh dé gido
vién nhadp thong tin lién hé, phuc vu cham so6c khach hang
trong sudt qua trinh str dung.

- T4t ca tinh nang va hoc li¢u dién tir déu su dung dugc trong
moi truong khong két ndi internet; ngudi dung khong can phai
két ndi mang trong qua trinh sir dung.

5. Phap 1y cua san pham

- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban ¢ chirc ning xuét ban dién tir;
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- Nha san xuat dap tng du cac diéu kién vé hoat dong phat
hanh xudt ban pham dién tir theo quy dinh cua phap luat, do Bo
Théng tin va Truyén théng thdm dinh va cip phép;

- Nha san xudt dugc ching nhan dang ky nhan hi€u;

- Phan mém duoc ding ky quyén tc gid;

- San phdm dugc san xudt theo tiéu chuén vé hé théng quan ly
dat chtiing nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- San pham dép tng cac tidu chuan Khoa hoc va Cong nghé, do
co quan Nha nude c¢6 tham quyén ching nhan.

- Ciin ¢t theo Thong tu s6 21/2014/TT-BGDDT quy dinh vé
quan ly va su dung xuét ban pham tham khao trong céc co s&
gi4o duc mam non, gido duc phdng thong va gido duc thuong
xuyén, hé thong phan mém va bd hoc liéu dién tir da duoc it
nhat mot S& Gido duc va Pao tao trén ca nude cd van ban
khuyén khich cac nha trudng trén dia ban tinh/thanh phd trién
khai Ging dung, dugc cong nhan:

+ C6 hiéu qua trién khai thyc té

+ Hb tro d6i méi phuong phéap day hoc, kiém tra, danh gia,
nang cao chét lugng day hoc trong céc trudng phd thong.

Truong hip din

13

Video/Phan
mém 3D vé
truong hap
dan va thé
hap dan

Phan mém cho phép mé phong trudng hap dan Trai Dat; thao
tac thu phong, chu thich; mé rong cho tat ca cac vat co khdi
luong déu co truong hap dan, luc hap din trong hé Mat Troi.
1. Quy dinh v€ san pham

San xuét dap ung yéu cau tai Muc III. Phan mém mé phong,
Video Danh muc thiét bi day hoc t61 thiéu mon Vat Ly theo
thong tu s6 39/2021/TT-BGDDT.

2. Hinh thitc, mau ma

- B9 san phim ban giao bao gdm 1 USB 2.0/ USB3.0 (mau
tréng), vat liéu nhuya, kich thudc: 73 x 20 x 7,5mm; 01 Sach
hudng dan sir dung duoc dung trong hop kich thude
10x10x1,5cm

- Mbi 01 USB chtra bo cai dit b hoc liéu dién tir va ma key
kich hoat st dung bo hoc li¢u

- USB duoc bao mat dit liéu, chéng sao chép

3. Mbi truong trién khai: Cai dat sir dung trén may vi tinh ciia
giao vién (cAu hinh tdi thiéu: CPU Core i3 hoic cao hon, RAM
4GB hoic cao hon, O clrng méy tinh c4 nhan: Tréng it nhat 20
GB, Hé diéu hanh hd trg: Windows 7, Windows 10, Windows
11) hoac twong duong.

4. Tinh nang co ban: Phan mém mé phong 3D st dung duogc
trén PC trong méi truong khong két ndi internet. Phai dam bao
t6i thiéu cac nhom chire nang:

- Nhom chirc nang mé phong va tuong tac 3D: Diéu hudng
thay di truc tlep goc nhin (xoay 360 d9, phong to, thu nho);
quan sat va hién thi thong tin cu thé cia cac 16p khac nhau
trong mot mo hinh, lya chon tach 16p mot phan ndi dung bat
ky; tich hop mo hinh 3D vao bai day.

- Nhom chirc ning hd trg giang day: soan gido 4n dién tir;
hudng dan chuén bi bai giang dién tur; chinh stra hoc liéu (cét
video);

- Nhom chirc nang hd tro cong tac kiém tra danh gia.

- Chirc ning hién thi pop-up sau khi cai dit hoan thanh dé gido
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vién nhadp thong tin 1ién hé, phuc vu cham so6c khach hang
trong sudt qua trinh str dung.

- T4t 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 qua trinh sir dung.

5. Phap 1y cua san pham

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

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

- Nha san xudt dugc ching nhan dang ky nhan hiéu;

- Phan mém duoc ding ky quyén tac gid;

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

- San phdm dép tng cac tiéu chuin Khoa hoc va Cong nghé, do
co quan Nha nude c6 thim quyén chimg nhén.

- Can cir theo Thong tw s6 21/2014/TT-BGDDT quy dinh vé
quan ly va st dung xuit ban pham tham khao trong céc co s&
gido duc mam non, gido duc phéng thong va gido duc thudng
xuyén, hé thong phan mém va bd hoc liéu dién tir da duoc it
nhat mot S& Gido duc va Pao tao trén ca nude cd van ban
khuyén khich cac nha truong trén dia ban tinh/thanh phd trién
khai tng dung, dugc cong nhan:

+ C6 hiéu qua trién khai thyc té

+ HJ trg d6i méi phuwong phap day hoc, kiém tra, danh gia,
nang cao chit lugng day hoc trong cac truong phd thong.

9. HOA HQC

THIET BI
DUNG CHUNG

May cat
nudce 1 lan

- Cong suét cat nudc 4 lit/h.

- Chét luong nudc dau ra: Do pH: 5.5-6.5; D9 dan dién: <
2.5uS/cm.

- C6 ché @6 tu ngét khi qué nhiét hoac mat nguén nudc vao.
- May duoc thiét ké dé trén ban thi nghiém hodc treo tudng.
- Gi4 d& bang kim loai ¢ son tinh dién chdng gi sét.

- Ngudn dién: 220V/240V-50Hz-3kW

- 01 can nhua tréing chira nudc cat, thé tich 30 lit

Can dién tir

Can k¥ thuat

* Kha ning cin 240 gam; Man hinh hién thi: LCD - Pia can
bang thép khong ri, kich thudc dia can ti thiéu : 125 x125
(mm) hodc twong duong - Cé nip chén gié bang nhya PP

*_ Tinh nang ki thuét:

- C6 cac nut tinh ndng: tat/ mg: ( On/Off ) - Trir bi/ hiéu chuin
- Tty chon hé can - Dém sb lwong miéng( Count) -

- B0 chinh xac 0.01g

- Do lap lai: 0.01g; Bo tuyén tinh: + 0,02g; Thoi gian phan hdi:
<2 gidy; - Nhiét d6 lam viéc téi wu: 5 - 35 °C;

- Pham vi trir bi bing kha nang can.

- H¢ don vi can: g, kg, ct, T, TAR, dr, PKT, GN, TMR, gsm,
T1J,mo, dwt, oz, Ib, tIT, ozt, tIH, %

- C6 tin hiéu kiém soat d6 can bang, tinh trang pin

- Cung cép 02 ché do cip ngudn linh hoat : Pin sac va Dién
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(dau vao: 110 - 240V; 50 Hz)
- Két ndi may tinh va may in qua cong RS232
- Thiét bi c¢6 v ngoai bang nhwa ABS m¢ chdng trdy xudc voi
04 nat dém chan chéng truot, co thé nang chinh d¢ cao dé diéu
chinh d6 can bang.
- Phy kién : 01 qua cén gia trong 500gr bang thép khéng ri, 01
bd day ngudn.
* Pa duge kiém dinh va cép chirng nhan cép d6 chinh xac.
- Pam béo 5 hé thong chinh:
+ Thén ti chinh. GOm c4u tric bén trong: Thép khong gi 304;
T4m Phenonic HPL chéng hoa chét; CAu triic bén ngoai: Thép
ma k&m phii son tinh dién. Cira s6 phia trude: Kinh tréng
cuong lyc day tbi thiéu Smm; thay ddi tuy chinh chiéu cao.
Mat ban 1am viéc: vt liéu khang hoa chét, cao 800mm.
+ Quat hit (dat trén dinh ti). Pong co quat hut loai chuyén
dung cho hit hoa chét. Do 6n va rung dong tu do thap: 56-60
dBA
+ Pén chiéu sang
3 Ta hut + Hé thdng nudc (chau rira, voi cip xa nudc, bd xa day) bang
vit liéu tong hop chiu hoa chit
+ B0 phan loc khong khi: ¢6 carbon hoat tinh.
- Kich thudce hop ti phu hop véi dién tich phong hoc bo mon
theo quy chuan:
+ Dai: 1200mm
+ Rong: 800mm
+ Cao: 1800mm (chua bao gbém duong dng khi thai)
- Nguon dién cung cap: 220/240V/ 50-60Hz, mot pha
San pham dat tiéu chudn chimg nhéan: ISO 45001: 2018, ISO
14001:2015, ISO 9001: 2015
Nha san xuét 6 hé théng quan 1y chat lwvong dat chimg nhén
ISO 9001:2015, ISO 45001:2018, ISO 14001: 2015
1. B thu nhén s6 lidu:
+ B0 thu thap dir liéu: s dung dé thu thap, hién thi, xurly va
luu trix két qua cla cac cam bién. C6 cac cong két ndi vai cac
cam bién va cac cong USB, SD dé xuat dit liéu. Pugc tich hop
man hinh mau cam tmg dé truc tiép hién thi két qua tir cac cam
bién. Phdn mém tu dong nhan dang va hién thi tén, loai cam
bién, C6 thé két nbi v6i may tinh luu trit, phan tich va trinh
chiéu dit liéu. Thiét bi c6 thé sir dung ngudn dién hodc pin, &
R ché d6 str dung pin, thoi lugng phai du dé thuc hién cac bai thi
B¢ dung cu x
do cac ngh;lf':mi £ i2
8 dai luong kh | | Cau hinh t0i thiéu:
IS Hé diéu hanh: Android 13
ong dién

Hién thi: Man hinh 8.7 inch, Do phan giai: 800 x 1340 diém
anh

B6 xtr ly: 8 nhan, tde do 2.0- 2.2 GHz

Chip d6 hoa GPU: Phu hop voi B xtr ly

B0 nhd RAM: Ram 8GB,

B§ nhé nguoi dung: 128GB

HG tro cdm thé nh¢ 1én toi 1TB

USB (TypeC), SD dé xuét dir liéu

Nguén: Pin sac 5000mAh, Pin c6 thoi lugng du thyc hién cac
bai thi nghiém / B d6i ngudn.

V6 nhua: bao vé chéng xudc, va cham
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- Céc phu kién:

01 Mlab-HDMI Bd hd tro trinh chiéu, két ndi cong HDMI :
Thiét bi cho phép bd thu nhén sb liéu trinh chiéu khong day
v6i cac thiét bi may chiéu, man hinh st dung céng HDMI. Cho
phép hoc sinh ¢6 thé str dung bd thu nhan sb lidu thanh tung
nhom va trinh chiéu 1én man hinh,méy chiéu & bat ki vi tri nao
trong 16p hoc. Str dung pin sac c6 dung luwong 1000mAh. Co
dén bao hiéu sac.

01 adaptor 5V/2A, 01 cap ndi may tinh.

+ Phin mém M-view tiéng Viét: tu dong nhan dang va két ndi
duoc cung luc 06 cam bién. Luu két qua do clia cac cam bién
v6i thoi gian thyc. Két ndi khong day véi cac cam bién

+ Vali dung va bao quan thiét bi

2. C4c cam bién di kém:

2.1 Cam bién do Nhiét do:

+0,1 °C.

B¢ xtr 1y tin hi€u vo hdp nhya ABS, kich thudc 90x70x28mm:
+ Chip: 32 bit, tbc d6 240MHz, RAM 520kB

+ Cong USB: Truyén sd liéu va sac pin

Két ndi voi BO thu nhan s6 1iéu, May tinh bang/Smart phone
Android va May tinh hé Window bang phuong thirc:

+ Két ndi khong day

+ Két ndi co day thong qua cong USB

Pau do thép khong gi, dau nhon, duong kinh 4mm, dai 115
mm.

Ngudn cap: Pin 1000 mAh, 3.7V, c6 ché d6 tu dong ngit khi
khong lam viéc.

2.2 Cam bién do Ap suét khi:

Thang do: 0 dén 250kPa, d6 phan giai ti thiéu £0,3kPa.

B¢ xtr 1y tin hi€u vo hop nhya ABS, kich thudc 90x70x28mm:
+ Chip: 32 bit, tbc d6 240MHz, RAM 520kB

+ Cbng USB: Truyén sé lidu va sac pin

Két ndi voi Bo thu nhén sb lidu, May tinh bang/Smart phone
Android va May tinh hé Window bang phuong thirc:

+ Két ndi khong day

+ Két ndi co day thong qua cong USB

Ngudn cap: Pin 1000 mAh, 3.7V, c6 ché d6 tu dong ngit khi
khong lam viéc.

Cung cip kém: Xi lanh nhya, day ndi, ct ndi nhanh.

2.3 Cam bién do Po pH (Thang do 0-14pH, d6 phan giai
+0,01pH)

2.4 Cam bién dién thé:

Do dién thé xoay chiéu (AC); mot chiéu (DC) theo thoi gian
thuec.

Thang do: Téi thiéu+ 12 V.

b0 phan giai: £ 0,01 V.

Xuét duge db thi dang song trén Bo thu nhan s6 liéu.

B xtr 1y tin hiéu vo hdp nhya ABS, kich thudc 90x70x28mm:
+ Chip: 32 bit, tbc d6 240MHz, RAM 520kB

+ Cdng USB: Truyén sé liéu va sac pin

Két ndi voi Bo thu nhén sb lidu, May tinh bang/Smart phone
Android va May tinh hé Window bang phuong thirc:

+ Két ndi khong day
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+ Két ndi c6 day thong qua cong USB

Nguén: Pin xac 1000mAh, ty dong ngét khi khong dung.Co
dén bao ngudn.

Day ndi, ddu kep c4 sdu hodc bép chubi.

2.5 Cam bién dong dién:

Do dong dién xoay chidu (AC); mot chidu (DC) theo thoi gian
thuec.

Thang do+2 A.

D6 phan gidi: + 1 mA.

Xuét duge dd thi dang song trén Bo thu nhan s6 liéu.

B xtr 1y tin hiéu vo hdp nhya ABS, kich thudc 90x70x28mm:
+ Chip: 32 bit, tbc d6 240MHz, RAM 520kB

+ Cbng USB: Truyén sb lidu va sac pin

Két ndi voi BO thu nhan s6 liéu, May tinh bang/Smart phone
Android va May tinh hé Window bang phuong thirc:

+ Két ndi khong day

+ Két ndi co day thong qua cong USB

Ngudn: Pin xac 1000mAh, ty dong ngit khi khong ding.Co
dén bao ngudn.

Day ndi, dau kep ca siu hodc bap chudi.

2.6 Cam bién do d¢ dén dién:

Thang do: 0-20.000uS/cm, d6 phan giai tdi thiéu £1%.

B¢ xtr 1y tin hi€u vo hop nhya ABS, kich thudc 90x70x28mm:
+ Chip: 32 bit, tbc d6 240MHz, RAM 520kB

+ Cong USB: Truyén sé liéu va sac pin

Két ndi voi Bo thu nhén sb lidu, May tinh bang/Smart phone
Android va May tinh hé Window bang phuong thirc:

+ Két ndi khong day

+ Két ndi co day thong qua cong USB

Ngudn: Pin xac 1000mAh, ty dong ngit khi khong ding.Co
dén bao ngudn. ‘

C6 QR code in trén vo dé quét tai phan mém vé tir CH-Play va
link dé tai video, tai liéu huéng dan sir dung.

San pham c6 giam dinh tir co quan c¢é chirc ning x4c nhan phi
hop théng tu 39/2021/TT-BGDDT.

THIET Bl
THEO CHU PE

TRANH ANH

Bang tuan hoan
cac nguyén
t0 hoa hoc

Béng tudn
hoan cac
nguyén t6
héa hoc

- Dang bang dai 18 c¢ot co ddy du cac thong sé co ban: STT, ky
hiéu, tén goi theo quy dinh, NTK TB, d am dién, cAu hinh e
hoa tri, c6 mau séc phan biét kim loai, phi kim va & kim, cong
thirc tong quat cta oxide va hydroxide cao nht;

- Kich thudc (1800x1200)mm, dung sai 1a 10mm, in offset 4
mau trén gidy couche, dinh lwong 200g/m2, can lang OPP mo.
+ San phé"im duoc san xuét bai nha san xuét hoac don vi lién
két xuat ban c6 hé théng quan 1y dat chimg nhéan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018.

+ San pham di duoc co quan c¢6 thim quyén tham dinh noi
dung va cép gidy phép xuat ban theo quy dinh hién hanh.

+ San phdm duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

I

BANG/DIA/PH
AN MEM
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BANG/PIA/PH
AN MEM
DUNG CHUNG
CHO NHIEU
CHU PE

1.1

Nhap moén hoa
hoc

Mot s6 thao
tac thi
nghiém hoa h
oc

Bo gém 04 video co ndi dung gdm céc thao tac co ban huéng
dan thyc hién thi nghiém héa hoc & truong phé thong (cac thao
tac do con nguoi thyc hién).

+ MBoi video/clip/phim tur liéu c6 thoi lwrong khong qua 3 phut,
d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugce tich hgp trong 01 USB
duoc bao mat dit liéu, chdng sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phé"im duoc san xuét bai nha san xuét hodac don vi lién
két xuat ban c6 hé théng quan 1y dat ching nhan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San pham di duoc co quan c¢6 thim quyén tham dinh noi
dung va cip gidy phép xuét ban theo quy dinh hién hanh.

+ San phdm duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

1.2

Bo mo6 phong
3D

B6 mo phong 3D ¢ ndi dung gom:

- C4u tao nguyén tir (theo m hinh Rutherford), lién két hoa
hoc, céu trac phéan tir cia methane, ethane, ethylene, acetylene,
benzene, methanol, ethanol, phenol, methanal, ethanal, acetic
acid, ester , glucose, fructose, saccharose, maltose, tinh bdt,
cellulose, methylamine, aniline, amino acid, protein, cAu tao
cua pin dién va binh dién phan;

- Video mot sé qua trinh:

+ Su chuyén hoa cua tinh bot trong co thé

+ su tao thanh tinh bot trong céy xanh.

1. Quy dinh vé san pham

San xuat dap u’ng yéu cau tal Muc I1.Béang dia, phan mém,
Danh muc thiét bi day hoc t6i thiéu mén Hoa hoc cap Trung
hoc phd thong theo thong tu s6 39/2021/TT-BGDDT.

2. Hinh thurc, mau ma

- B9 san phim ban giao bao gdm 1 USB 2.0/ USB3.0 (mau
tréng), vat liéu nhua, kich thude: 73 x 20 x 7,5mm; 01 Sach
hudng dan sir dung duoc dung trong hop kich thude
10x10x1,5cm

- Mbi 01 USB chtra bo cai dat b hoc liéu dién tir va ma key
kich hoat st dung bo hoc ligu

- USB duoc bao mat dit liéu, chéng sao chép

3. Mi trudng trién khai: Cai dat sir dung trén may vi tinh cua
gi4o vién (cau hinh t6i thiéu: CPU Core i3 hodc cao hon, RAM
4GB hoic cao hon, O clrng méy tinh c4 nhan: Tréng it nhat 20
GB, Hé diéu hanh hd trg: Windows 7, Windows 10, Windows
11) hodc twong duong.

4. Tinh nang co ban: Phan mém mé phong 3D st dung duogc
trén PC trong maéi trudng khong két ndi internet. Phai dam bao
t6i thiéu cac nhom chirc nang:

- Nhom chirc nang mé6 phong va tuong tac 3D: Diéu hudng
thay ddi truc t1ep gdc nhin (xoay 360 d9, phong to, thu nho);
quan sat va hién thi thong tin cu thé cua cac 16p khac nhau
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trong mot mo hinh, lya chon tach 16p mot phan ndi dung bat
ky; tich hgp mo hinh 3D vao bai day.

- Nhom chirc nang hd trg giang day: soan gido an dién tir;
huéng dan chuin bi bai giang dién tir; chinh sira hoc liéu (cat
video);

- Nhém chire ning hd trg cong tac kiém tra danh gia.

- Chtrc ning hién thi pop-up sau khi cai dit hoan thanh dé gido
vién nhadp thong tin 1ién hé, phuc vu cham so6c khach hang
trong sudt qua trinh sir dung.

- Tét ca tinh ning va hoc lidu dién tir déu str dung dugc trong
moi truong khong két ndi internet; nguoi dung khong can phai
két ndi mang trong qua trinh st dung.

5. Phap 1y cua san pham

- San pham dugc cip quyét dinh xuét ban dién tir boi nha xuat
ban ¢6 chice nang xuat ban dién ti;

- Nha san xuat dap ung 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 théng thdm dinh va cip phép;

- Nha san xudt dugc ching nhan dang ky nhan hi€u;

- Phan mém duoc ding ky quyén tac gid;

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

- San phdm dép tng cac tiéu chuin Khoa hoc va Cong nghé, do
co quan Nha nude c6 thim quyén chimg nhén.

- Can cir theo Thong tw s6 21/2014/TT-BGDDT quy dinh vé
quan ly va su dung xuét ban pham tham khao trong céc co s&
gido duc mam non, glao duc phong thong va gido duc thuong
xuyén, hé thong phan mém va bd hoc liéu dién tir da duoc it
nhat mot S& Gido duc va Pao tao trén ca nude ¢ van ban
khuyén khich cac nha trudng trén dia ban tinh/thanh phd trién
khai timg dung, dugc cong nhan

+C4 hi¢u qua trién khai thuc té

+ Hb tro d6i méi phuong phéap day hoc, kiém tra, danh gia,
nang cao chit lugng day hoc trong cac truong phd thong.

BANG/PIA/PH
AN MEM

DUNG RIENG
THEO CHU PE

2.1

Arene

Thi

nghiém phan
ung nitro hoa
benzene

Mot thi nghiém c6 ndi dung gom:

- 01 USB Mo phéng 3D mo ta tién trinh phan Gmg & cip do
phan tir, phuong trinh héa hoc cua phan tng.

San phém dugc chira trong USB, doéng goi trong hdp co6 kich
thude 9 x 9 x 2 em, gidy Ivory 300gsm, c6 md QRCode c6 thé
tra ctru ddy du thong tin san pham chi cdn 1 1an quet, co 1 16p
pp chit liéu ngoai troi chng thdm nude, ting d6 bén dat tiéu
chuan QCVN 3:2019/BKHCN, TCVN 6238-3:2011

Phan mém c6 thé sir dung trén may tinh ban, laptop, dién thoai,
may tinh bang, tivi, man hinh tuong tac.

Phan mém c6 thé st dung trén tat ca hé diéu hanh Window,
Linux, MacOs.

Phan mém c6 thé lya chon thay déi nhidu ngdn ngi, c6 thuyét
minh bing Tiéng Viét (Bic, Trung, Nam) va c6 thém 1ong
tiéng va phy dé dan toc thiéu s6 dé hd tro giang day.




STT

Chi dé day hoc

Tén thiét bi

M0 ta, thong s6 ky thuit hang hoa

Phan mém c6 thé st dung trén ca moi truong khong co ket noi
internet 1an c6 két ndi internet.

Phan mém c6 tri tué nhén tao giup cho gido vién co thé tim
kiém thong tin hodc nghién ctru trong giang day.

Phan mém c6 thé tich hop vao kinh thuc té 40, tivi, man hinh
tuong tac.

Phan mém c6 thé chuyén dbi 2 ché do xem:

- Ché d6 2D: Cho phép quan sat va twong tic md hinh vat thé
hinh 4nh 2 chiéu.

- Ché do 3D: Cho phép quan sat va twong tic mo hinh vat thé
hinh anh 3 chiéu.

Phén mém c6 video hudng din sir dung.

Phan mém c6 thé lua chon st dung khong can cai dat, c6 thé su
dung truc tiép trén USB hoac c¢6 hé théng ty dong hoa cai dat,
chi can nhép chudt duy nhét 1 lan dé cai dat.

Cho phép quan sat kich thudc va hién thi thong tin vé mé hinh.
Phan mém cho phép quan sat vét thé, diéu chinh hudéng vat thé,
xoay vét thé, phong to, thu nho.

Phan mém cho phép thay d6i mau séc ciia nén, mau sic vét thé.
Phan mém cho phép click & xem mo ta chi tiét vé cau tao, cau
triic cua vat thé.

- 01 USB Video thi nghiém that vé dung cy, hoa chét, cac thao
tac, hién tuong va két qua thi nghiém;

- San phém dugc chira  trong USB, dong goi trong hop co kich
thudc 9 x 9 x 2 cm, gidy Ivory 300gsm, c6 ma QRCode co thé
tra ctru ddy du thong tin san pham chi cn 1 1an quet, co 1 16p
pp chit liéu ngoai troi chng thdm nude, ting d6 bén dat tiéu
chuidn QCVN 3:2019/BKHCN, TCVN 6238-3:2011.

- San pham dugc kiém dinh c6 cac chi tiét phi hop theo mé ta
quy dinh trong thong tu 39/2021/TT-BGDDT.

- C6 thoi lugng khong qua 03 phut, d6 phan giai HD (tbi thiéu
1280x720), hinh anh va 4m thanh rd nét, ¢6 thuyét minh ( hogc
phu dé ) bang tiéng Viét.

Video c6 am ngu giong Bic, giong Trung, giong Nam. Ngoal
ra con c6 thuyét minh cta dén toc thidu sb, giong doc truyén
cam, khong sir dung Al thuyét minh, c6 vin ban chimg minh
khéng vi pham ban quyén.

- Video khéng can sir dung trinh phat Media Player, dugc trang
bi trinh phat doc 1ap c6 san trén USB, khong can cai dat, tuong
thich v6i may vi tinh ban, laptop, man hinh tuong téc, trinh
phat c6 dang ky quyén tac gia va dugc mi hoa chdng sao chép,
video dugc phat trén trinh phat video hd trg ludn chuyén giong
mot cach dé dang, c6 thé phong to thu nho video, ting giam am
thanh, tam ngimg va phat tiép tuc, giup ngudi xem trai nghiém
ché d6 xem tt nhét. Trinh phat video dugc tham dinh va
chtng nhan 14 san pham hinh thanh tir két qua nghién ctru khoa
hoc va phat trién cong nghé.

- Video dap ung cac do phan giai:

+ 1440p (2K): 2560x1440.

+ 1080p (HD): 1920x1080.

+ 720p (HD): 1280x720.

+ 480p: 854x480.

+ 360p: 640x360.

+ 240p: 426x240.
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+ 144p: 256x144.

- Trinh phét video hd trg cc tinh ning nhur:

+ Cho phép tua nhanh video vé thoi diém trude sau hogc thoi
diém bét ky trong video.

+ Ty dong phat ldp lai video, phat video tiép theo hodc phat
video ngau nhién khi két thuc.

+ Tinh ning bao vé mat, diéu chinh sang tdi va d6 twong phan
cuia video phii hop nhu cau nguoi ding.

+ Chuyén d6i chat lugng video, d6 phan giai ning cao trai
nghiém nguoi dung.

+ Piéu chinh tdc do phat cta video theo cac muc 0.5, 0.75, 1,
1.25, 1.5, 1.75.

+ Kho4 man hinh video khi phat dé tranh thao tac nhdm nut
chure nang.

+ Tinh nang hinh trong hinh (Picture on picture ) cho phép
video chay & ché @6 ctra s6 nho.

- Cho phép trich xuét video hoc liéu dé su dung vao cac muc
dich day hoc khac cta gido vién.

- Tich hop cong cu ghi chii ca nhan dé gido vién ghi chu cac
thong tin vé tir khod, cdu hoi, y nghia, tom tit trong video.

- Tich hop tri tué¢ nhan tao Al trong trinh phat:

+ Phan tich tir khoa, cdu hoi, goi ¥ xuét hién trong video.

+ Tao cac cau hdi, bai tap, bai thyc hanh dga vao ndi dung tu
video.

+ Tém tit toan bo cau truyén tr nhan vat, bdi canh, su vat su
viéc trong video thanh van ban.

- Nha san xuét duoc cap chimg nhan doanh nghiép khoa hoc va
cong nghé

- Nha san xuat duoc cap gidy xac nhan ding ky xuit ban phdm
- Poi ngii san xuit duge cip chimg chi lanh dao va quan ly
xudt ban; chimg chi bién tap

- Video dugc cip Quyét dinh xuét ban c¢6 hiéu lyc nim 2025
theo ding Luat xudt ban va cac quy dinh lién quan, thé hién rd
cac thong tin vé S6 x4c nhan ding ky xuat ban, Quyét dinh
xudt ban va s ISBN theo dang tén Video.

- San pham c6 nhan hiéu da dwoc cap phép va bao ho theo
dang quy dinh ctia Luat So hitu tri tué 2005, duge Co quan nha
nuée ¢6 thim quyén chimg nhan

- San phdm dugc san xuit theo tiéu chuén vé hé théng quan ly
dat chtiing nhan: ISO 9001:2015, ISO 45001:2018, ISO 14001:
2015, ISO/IEC 27001:2022.

2.2

Dan xuit halogen

Thi nghiém
phéan trng
thiy phan
ethyl
bromide
(hodc ethyl
chloride)

Mot thi nghiém c6 ndi dung gom:

- USB 01 M6 phéong 3D mo ta tién trinh phan Gmg & cip do
phan tir, phuong trinh héa hoc cua phan tng.

San pha"im duogc chira trong USB, dong goi trong hop co kich
thudc 9 x 9 x 2 cm, gidy Ivory 300gsm, c6 md QRCode c6 thé
tra ciru day du thong tin san pham chi can 1 1an quét, ¢6 1 16p
pp chét lidu ngoai troi chéng tham nudc, ting d6 bén dat tiéu
chudn QCVN 3:2019/BKHCN, TCVN 6238-3:2011

Phan mém c6 thé st dung trén may tinh ban, laptop, dién thoai,
may tinh bang, tivi, man hinh tuong tac.

Phan mém co thé st dung trén tat ca hé diéu hanh Window,
Linux, MacOs.

Phan mém c6 thé lya chon thay d6i nhiéu ngdn ngit, c6 thuyét
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minh bang Ticng Viét (Bac, Trung, Nam) va ¢ thém long
tleng va phu dé dan toc thiéu s6 dé hd tro giang day.

Phan mém c6 thé st dung trén ca mdi trudng khong cé két ndi
internet 1an ¢6 két ndi internet.

Phan mém c6 tri tué nhén tao giup cho gido vién co thé tim
kiém thong tin hodc nghién ctru trong giang day.

Phan mém c6 thé tich hop vao kinh thuc té a0, tivi, man hinh
tuong tac.

Phan mém c6 thé chuyén dbi 2 ché do xem:

- Ché do 2D: Cho phép quan st va twong tic mé hinh vat thé
hinh anh 2 chiéu.

- Ché do 3D: Cho phép quan st va twong tic mé hinh vat thé
hinh anh 3 chiéu.

Phan mém c6 video huéng din sir dung.

Phan mém c6 thé lya chon st dung khong can cai dat, c6 thé st
dung truc tiép trén USB hoac c¢6 hé théng ty dong hoa cai dat,
chi cin nhip chudt duy nhit 1 lan dé cai dit.

Cho phép quan sat kich thudc va hién thi thong tin vé mé hinh.
Phan mém cho phép quan sat vét thé, diéu chinh hudng vat thé,
xoay vét thé, phong to, thu nho.

Phan mém cho phép thay d6i mau sic clia nén, mau sic vét thé.
Phan mém cho phép click d& xem mo ta chi tiét vé cau tao, cau
triic cua vat thé.

- USB 01 Video thi nghi€m that vé dung cuy, hoa chét, cac thao
tac, hién tuong va két qua thi nghiém;

- San phém dugc chira  trong USB, dong goi trong hop co kich
thudc 9 x 9 x 2 cm, gidy Ivory 300gsm, c6 ma QRCode co thé
tra ctru ddy du thong tin san pham chi cdn 1 1an quet, co 1 16p
pp chit liéu ngoai troi chdng thdm nude, ting d6 bén dat tiéu
chudn QCVN 3:2019/BKHCN, TCVN 6238-3:2011.

- San pham dugc kiém dinh c6 cac chi tiét phi hop theo mé ta
quy dinh trong thong tu 39/2021/TT-BGDDT.

- C6 thoi lwong khong quéa 03 phut, d phan giai HD (tdi thiéu
1280x720), hinh anh va 4m thanh rd nét, ¢6 thuyét minh ( hodc
phu dé ) bang tiéng Viét.

Video c6 &m ngir giong Bic, giong Trung, giong Nam. Ngoai
ra con ¢ thuyét minh cta dan toc thiéu s6, giong doc truyén
cam, khong sir dung Al thuyét minh, c6 vin ban chimg minh
khong vi pham ban quyén.

- Video khong can sir dung trinh phat Media Player, dugc trang
bi trinh phat doc 1ap c6 san trén USB, khong can cai dat, tuong
thich v6i may vi tinh ban, laptop, man hinh tuong téc, trinh
phat c6 dang ky quyén tac gia va dugc mi hoa chdng sao chép,
video dugc phat trén trinh phat video hd trg ludn chuyén giong
mot cach dé dang, co thé phong to thu nhé video, ting giam am
thanh, tam ngimg va phat tiép tuc, giup ngudi xem trai nghiém
ché d6 xem t6t nht. Trinh phat video dugc thim dinh va
chimg nhan la san phidm hinh thanh tir két qua nghién ciru khoa
hoc va phat trién cong nghé.

- Video dap ung cac do phan giai:

+ 1440p (2K): 2560x1440.

+ 1080p (HD): 1920x1080.

+ 720p (HD): 1280x720.

+ 480p: 854x480.
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+ 360p: 640x360.

+ 240p: 426x240.

+ 144p: 256x144.

- Trinh phét video hd trg cc tinh ning nhur:

+ Cho phép tua nhanh video vé thoi diém trude sau hogc thoi
diém bét ky trong video.

+ Ty dong phat ldp lai video, phat video tiép theo hodc phat
video ngiu nhién khi két thic.

+ Tinh ning bao vé mit, dléu chinh sang t6i va d¢ tvong phan
cua video phu hop nhu cau nguoi dung.

+ Chuyén ddi chat lugng video, d phan giai ning cao trai
nghiém nguoi dung.

+ Piéu chinh tdc do phat cta video theo cac muc 0.5, 0.75, 1,
1.25, 1.5, 1.75.

+ Khoa man hinh video khi phat dé tranh thao tac nham nut
chure nang.

+ Tinh nang hinh trong hinh (Picture on picture ) cho phép
video chay & ché @6 ctra s6 nho.

- Cho phép trich xuét video hoc liéu dé su dung vao cac muc
dich day hoc khac cta gido vién.

- Tich hop cong cu ghi cht ca nhan dé gido vién ghi cha cac
thong tin vé tir khod, c4u hoi, y nghia, tom tit trong video.

- Tich hop tri tué¢ nhan tao Al trong trinh phat:

+ Phan tich tir khoa, cau héi, goiy xuét hién trong video.

+ Tao cac cau hdi, bai tap, bai thyc hanh dga vao ndi dung tur
video.

+ Tém tit toan bd cau truyén tr nhan vat, bdi canh, su vat su
viéc trong video thanh van ban.

- Nha san xuét duoc cap chimg nhan doanh nghiép khoa hoc va
cong nghé

- Nha san xuét dugce cip glay xac nhan ding ky xuit ban phim
- D61 ngii san xuét duoc cip ching chi lanh dao va quan ly
xudt ban; chimg chi bién tap

- Video dugc cip Quyét dinh xuét ban c¢6 hiéu lyc nim 2025
theo ding Luat xudt ban va cac quy dinh lién quan, thé hién rd
céc thong tin vé S6 xac nhan ding ky xuat ban, Quyét dinh
xudt ban va s ISBN theo ding tén Video.

- San pham c6 nhan hiéu da dwoc cap phép va bao ho theo
ding quy dinh cta Luat S hitu tri tug€ 2005, dugc Co quan nha
nuée ¢6 thim quyén chimg nhan

- San phdm dugc san xudt theo tiéu chuén vé hé théng quan ly
dat chtiing nhan: ISO 9001:2015, ISO 45001:2018, ISO 14001:
2015, ISO/IEC 27001:2022.

23

Hop chét
carbonyl - carbox
ylic acid

Thi nghiém
phan ting
diéu ché
ethyl acetate

"Mt thi nghiém c6 ndi dung gom:

- 1 usb M6 phong 3D mé ta tién trinh phan tmg & cép d6 phan
tu, phuong trinh héa hoc ctia phan tng.

San phdm duoc chira trong USB, dong goi trong hdp co kich
thude 9 x 9 x 2 cm, gidy Ivory 300gsm, c6 md QRCode c6 thé
tra ctru ddy du thong tin san pham chi cdn 1 1an quét, co 1 16p
pp chét lidu ngoai troi chéng tham nudc, ting d6 bén dat tiéu
chuan QCVN 3:2019/BKHCN, TCVN 6238-3:2011

Phan mém c6 thé st dung trén may tinh ban, laptop, dién thoai,
may tinh bang, tivi, man hinh tuong tac.

Phan mém c6 thé sir dung trén tat ca hé diéu hanh Window,
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Linux, MacOs.

Phan mém c6 thé lya chon thay déi nhidu ngdn ngi, c6 thuyét
minh bang Tiéng Viét (Béc, Trung, Nam) va c6 thém 1ong
tiéng va phu dé dan toc thiéu s6 dé hd tro giang day.

Phan mém c6 thé st dung trén ca mdi trudng khong cé két ndi
internet 1an c6 két ndi internet.

Phan mém c6 tri tué nhén tao giup cho gido vién co thé tim
kiém thong tin hodc nghién ciru trong giang day.

Phan mém c6 thé tich hop vao kinh thuc té a0, tivi, man hinh
tuong tac.

Phén mém c6 thé chuyén dbi 2 ché do xem:

- Ché do 2D: Cho phép quan st va twong tic mé hinh vat thé
hinh anh 2 chiéu.

- Ché d% 3D: Cho phép quan sat va twong tic md hinh vat thé
hinh 4nh 3 chiéu.

Phan mém c6 video hudng din sir dung.

Phan mém c6 thé lya chon st dung khong can cai dat, c6 thé s
dung truc tiép trén USB hoac c6 hé théng tu dong hoda cai dat,
chi cin nhip chuét duy nhit 1 lan dé cai dit.

Cho phép quan sat kich thudc va hién thi thong tin vé mé hinh.
Phan mém cho phép quan sat vét thé, diéu chinh hudng vat thé,
xoay vét thé, phong to, thu nho.

Phan mém cho phép thay d6i mau sic clia nén, mau sic vét thé.
Phan mém cho phép click dé xem mé ta chi tiét vé cu tao, cau
triic cua vat thé.

- 01 usb ¢o6 Video thi nghiém that vé dung cy, hoa chét, cac
thao tdc, hi¢n twong va két qua thi nghiém;

- San phdm dugc chira trong USB, dong géi trong hdp co kich
thudc 9 x 9 x 2 cm, gidy Ivory 300gsm, c6 md QRCode c6 thé
tra ciru day du thong tin san pham chi can 1 1an quét, ¢6 1 16p
pp chit liéu ngoai troi chdng thdm nude, ting d6 bén dat tiéu
chuidn QCVN 3:2019/BKHCN, TCVN 6238-3:2011.

- San phdm dugc kiém dinh c6 cac chi tiét phu hop theo mé ta
quy dinh trong thong tu 39/2021/TT-BGDDT.

- C6 thoi lwong khong quéa 03 phut, d6 phan giai HD (tdi thiéu
1280x720), hinh anh va 4m thanh rd nét, c6 thuyét minh ( hodc
phu d&) bang tiéng Viét.

Video c6 am ngir giong Bic, giong Trung, giong Nam. Ngoai
ra con c6 thuyét minh cta dén toc thidu sb, giong doc truyén
cam, khong sir dung Al thuyét minh, c6 vin ban chimg minh
khong vi pham ban quyén.

- Video khong can sir dung trinh phat Media Player, dugc trang
bi trinh phat doc 1ap c6 san trén USB, khong can cai dat, tuong
thich v6i may vi tinh ban, laptop, man hinh tuong téc, trinh
phat c6 ding ky quyén tac gia va duoc mé hoa chdng sao chép,
video dugc phat trén trinh phat video hd trg ludn chuyén giong
mot cach dé dang, co thé phong to thu nho video, tang giam am
thanh, tam ngimg va phat tiép tuc, giup nguoi xem trai nghiém
ché d6 xem t6t nhét. Trinh phat video dwoc thim dinh va
chimg nhén 13 san phdm hinh thanh tir két qua nghién ctru khoa
hoc va phat trién cong nghé.

- Video dap ung cac do phan giai:

+ 1440p (2K): 2560x1440.

+ 1080p (HD): 1920x1080.
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+ 720p (HD): 1280x720.

+ 480p: 854x480.

+ 360p: 640x360.

+ 240p: 426x240.

+ 144p: 256x144.

- Trinh phét video hd trg cc tinh ning nhur:

+ Cho phép tua nhanh video vé thoi diém trudc sau hoic thoi
diém bat ky trong video.

+ Ty dong phat ldp lai video, phat video tiép theo hodc phat
video ngau nhién khi két thuc.

+ Tinh niang bao vé mit, dléu chinh sang t6i va d6 trong phan
cua video phu hop nhu cau nguoi dung.

+ Chuyén ddi chat lugng video, d6 phan giai nang cao trai
nghiém nguoi dung.

+ Piéu chinh tdc d6 phat cia video theo cac muc 0.5, 0.75, 1,
1.25, 1.5, 1.75.

+ Kho4 man hinh video khi phat dé tranh thao tac nhdm nut
chure nang.

+ Tinh nang hinh trong hinh (Picture on picture ) cho phép
video chay & ché @6 ctra s6 nho.

- Cho phép trich xuét video hoc liéu dé su dung vao cac muc
dich day hoc khac cia gido vién.

- Tich hop cong cu ghi chti ca nhan dé giao vién ghi cht cac
thong tin vé tir khod, cau hoi, y nghia, tom tét trong video.

- Tich hop tri tué¢ nhan tao Al trong trinh phat:

+ Phan tich tir khoa, cau héi, goiy xuét hién trong video.

+ Tao cac cau hdi, bai tap, bai thyc hanh dga vao ndi dung tu
video.

+ Tém tit toan bo cau truyén tr nhan vat, bdi canh, su vat su
viéc trong video thanh van ban.

- Nha san xuét duoc cap chimg nhan doanh nghiép khoa hoc va
cong nghé

- Nha san xuét duge cip glay xac nhan diang ky xuét ban phim
- D61 ngii san xuét duoc cip ching chi lanh dao va quan ly
xuét ban; chimg chi bién tap

- Video duoc cép Quyét dinh xudt ban c6 hiéu luc nam 2025
theo dung Luat xuit ban va cc quy dinh lién quan, thé hién rd
cac thong tin vé S6 xac nhan ding ky xuit ban, Quyét dinh
xudt ban va s ISBN theo dang tén Video.

- San pham c6 nhan hiéu da dwoc cap phép va bao ho theo
dang quy dinh cta Luat S hitu tri tug€ 2005, dugc Co quan nha
nuée c6 thim quyén chimg nhan

- San phdm dugc san xudt theo tiéu chuén vé hé théng quan ly
dat chtiing nhan: ISO 9001:2015, ISO 45001:2018, ISO 14001:
2015, ISO/IEC 27001:2022.

24

Ester - Lipide

Thi nghiém
phan ung xa
phong hoa
chit béo

Mot thi nghiém c6 ndi dung gom:

- 01 usb M6 phong 3D mo ta tién trinh phan tmg & cip d6 phan
tr, phuong trinh hoa hoc cta phan tmg.

San phém dugc chira trong USB, doéng goi trong hdp co6 kich
thude 9 x 9 x 2 cm, gidy Ivory 300gsm, c6 ma QRCode c6 thé
tra ciru day di thong tin san pham chi can 1 1an quét, co 1 16p
PP chét lidu ngoai troi chong thim nudc, tang do bén dat tiéu
chudn QCVN 3:2019/BKHCN, TCVN 6238-3:2011




STT

Chi dé day hoc

Tén thiét bi

M0 ta, thong s6 ky thuit hang hoa

Phan mém c6 thé st dung trén may tinh ban, laptop, dién thoai,
may tinh bang, tivi, man hinh tuong tac.

Phan mém c6 thé sir dung trén tat ca hé diéu hanh Window,
Linux, MacOs.

Phan mém c6 thé lya chon thay ddi nhiéu ngdn ngit, c6 thuyét
minh bang Tiéng Viét (Bic, Trung, Nam) va c6 thém Idng
tiéng va phy dé dan toc thiéu s6 dé hd tro giang day.

Phan mém c6 thé st dung trén ca mdi trudng khong cé két ndi
internet 1an ¢6 két ndi internet.

Phan mém c6 tri tué nhan tao gitp cho gido vién c6 thé tim
kiém thong tin hodc nghién ctru trong glang day.

Phan mém c6 thé tich hop vao kinh thyc té 4o, tivi, man hinh
tuong tac.

Phan mém c6 thé chuyén di 2 ché do xem:

- Ché d6 2D: Cho phép quan sat va twong tic md hinh vat thé
hinh 4nh 2 chiéu.

- Ché do 3D: Cho phép quan st va twong tic mo hinh vat thé
hinh 4nh 3 chiéu.

Phan mém c6 video hudng din sir dung.

Phan mém c6 thé lya chon st dung khong can cai dat, c6 thé st
dung truc tiép trén USB hoac c¢6 hé théng ty dong hoa cai dat,
chi can nhép chudt duy nhét 1 lan dé cai dat.

Cho phép quan sat kich thudc va hién thi thong tin vé mé hinh.
Phan mém cho phép quan sat vét thé, diéu chinh hudng vat thé,
xoay vét thé, phong to, thu nho.

Phan mém cho phép thay d6i mau séc ciia nén, mau sic vét thé.
Phan mém cho phép click d& xem mo ta chi tiét vé cau tao, cau
trlic cua vat thé.

- 01 USB Video thi nghiém that vé dung cy, hoa chét, cac thao
tac, hién twong va két qua thi nghiém;

- San pham dugc chtra trong USB, déng gbi trong hop co kich
thude 9 x 9 x 2 cm, gidy Ivory 300gsm, c6 md QRCode c6 thé
tra ctru ddy du thong tin san pham chi cin 1 1an quét, co 1 16p
pp chét lidu ngoai troi chéng tham nudc, ting d6 bén dat tiéu
chudn QCVN 3:2019/BKHCN, TCVN 6238-3:2011.

- San pham dugc kiém dinh c6 cac chi tiét phi hop theo mé ta
quy dinh trong thong tu 39/2021/TT-BGDDT.

- C6 thoi lugng khong qua 03 phut, d6 phan giai HD (tbi thiéu
1280x720), hinh anh va 4m thanh rd nét, ¢6 thuyét minh ( hodc
phu d&) bang tiéng Viét.

Video c6 am ngir giong Bic, giong Trung, giong Nam. Ngoal
ra con ¢ thuyét minh cia dan toc thiéu s6, giong doc truyén
cam, khong sir dung Al thuyét minh, c¢6 vin ban chimg minh
khéng vi pham ban quyén.

- Video khong can sir dung trinh phat Media Player, dugc trang
bi trinh phat doc 14p c6 san trén USB, khong can cai dit, tuong
thich v6i may vi tinh ban, laptop, man hinh tuong tac, trinh
phat c6 dang ky quyén tac gia va dugc mi hoa chdng sao chép,
video dugc phat trén trinh phat video hd trg ludn chuyén giong
mot cach dé dang, c6 thé phong to thu nho video, ting giam am
thanh, tam ngimg va phat tiép tuc, giup ngudi xem trai nghiém
ché d6 xem t6t nhat. Trinh phat video duoc thAm dinh va
chtng nhan 14 san pham hinh thanh tir két qua nghién ctru khoa
hoc va phat trién cong nghé.
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- Video dap ung cac do phan giai:
+ 1440p (2K): 2560x1440.
+ 1080p (HD): 1920x1080.
+ 720p (HD): 1280x720.
+ 480p: 854x480.
+ 360p: 640x360.
+ 240p: 426x240.
+ 144p: 256x144.
- Trinh phat video hd trg cac tinh ning nhu:
+ Cho phép tua nhanh video vé thdi diém trudce sau hodc thoi
diém bét ky trong video.
+ Tu dong phat ldp lai video, phat video tiép theo hoac phat
video ngau nhién khi két thuc.
+ Tinh ning bao vé mat, diéu chinh sang tdi va d6 twong phan
cuia video phit hop nhu cau nguoi ding.
+ Chuyén d6i chat lugng video, do phan giai ning cao trai
nghiém nguoi dung.
+ Piéu chinh tdc d6 phat cia video theo cac muc 0.5, 0.75, 1,
1.25,1.5,1.75.
+ Khoa man hinh video khi phat dé tranh thao tac nham nut
chure nang.
+ Tinh nang hinh trong hinh (Picture on picture ) cho phép
video chay & ché @6 ctra s6 nho.
- Cho phép trich xuét video hoc liéu dé su dung vao cac muc
dich day hoc khac cta gido vién.
- Tich hop cong cu ghi chi ca nhéan dé gigo vién ghi chu cac
thong tin vé tir khod, cdu hoi, y nghia, tom tit trong video.
- Tich hop tri tu¢ nhan tao Al trong trinh phat:
+ Phan tich tir khoa, cdu hoi, goi ¥ xuét hién trong video.
+ Tao cac cau hdi, bai tap, bai thyc hanh dga vao ndi dung tu
video.
+ Tém tét toan bo cau truyén tir nhan vat, bdi canh, su vat su
viéc trong video thanh van ban.
- Nha san xuét duoc cip chimg nhén doanh nghiép khoa hoc va
cong nghé
- Nha san xuét dugce cip glay xac nhan ding ky xuit ban phdm
- Doi ngil san xudt dugc cp ching chi lanh dao va quan ly
xudt ban; chimg chi bién tap
- Video dugc cip Quyét dinh xuét ban c¢6 hiéu lyc nim 2025
theo dung Luat xudt ban va cac quy dinh lién quan, thé hién rd
céc thong tin vé S6 x4c nhan ding ky xuat ban, Quyét dinh
Xudt bdn va s6 ISBN theo diing tén Video.
- San phim c6 nhan hiéu di duoc cip phép va bao ho theo
dung quy dinh cua Luat S¢ hiru tri tu¢ 2005, duoc Co quan nha
nuée ¢6 thim quyén ching nhén
- San pham dugc san xuét theo tiéu chuan vé hé thong quéan ly
dat chtiing nhan: ISO 9001:2015, ISO 45001:2018, ISO 14001:
2015, ISO/IEC 27001:2022.
Mot thi nghiém c6 ndi dung gf”)m:

Thi nghiém | - 1 USB M6 phong 3D mé té tién trinh phan tng & cip do

2.5 | Carbohydrat phéan trng phan tir, phuong trinh hoa hoc cua phan tng.
’ thiy phan San pham dugc chtra trong USB, dong gdi trong hdp co kich
celulose thudc 9 x 9 x 2 cm, gidy Ivory 300gsm, c6 md QRCode co thé

tra ctru ddy du thong tin san pham chi can 1 1an quét, co 1 16p
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M0 ta, thong s6 ky thuit hang hoa

pp chat liéu ngoai troi chong tham nudc, ting do bén dat ti€u
chuidn QCVN 3:2019/BKHCN, TCVN 6238-3:2011

Phan mém c6 thé sir dung trén may tinh ban, laptop, dién thoai,
may tinh bang, tivi, man hinh tuong tac.

Phan mém c6 thé sir dung trén tat ca hé diéu hanh Window,
Linux, MacOs.

Phan mém c6 thé lya chon thay ddi nhiéu ngdn ngit, c6 thuyét
minh bang Tiéng Viét (Béc, Trung, Nam) va ¢ thém 1ong
tiéng va phy dé dén toc thiéu s6 dé hd tro giang day.

Phan mém c6 thé sir dung trén ca méi trudng khong co két ndi
internet 1an c6 két ndi internet.

Phan mém c6 tri tué nhan tao gitp cho gido vién c6 thé tim
kiém thong tin hodc nghién ctru trong giang day.

Phan mém c6 thé tich hop vao kinh thuc té a0, tivi, man hinh
tuwong tac.

Phan mém c6 thé chuyén di 2 ché do xem:

- Ché do 2D: Cho phép quan st va twong tic mé hinh vat thé
hinh 4nh 2 chiéu.

- Ché do 3D: Cho phép quan st va twong tic mé hinh vat thé
hinh 4nh 3 chiéu.

Phan mém c6 video hudng din sir dung.

Phan mém c6 thé lya chon st dung khong can cai dat, c6 thé st
dung truc tiép trén USB hoac c¢6 hé théng ty dong hoa cai dat,
chi cin nhip chuét duy nhit 1 lan dé cai dit.

Cho phép quan sat kich thudc va hién thi thong tin vé mé hinh.
Phan mém cho phép quan sat vét thé, diéu chinh hudng vat thé,
xoay vét thé, phong to, thu nho.

Phan mém cho phép thay d6i mau séc ciia nén, mau sic vét thé.
Phan mém cho phép click & xem mo ta chi tiét vé cau tao, cau
triic cua vat thé.

- 01 USB Video thi nghiém that vé dung cy, hoa chét, cac thao
tac, hién tugng va két qua thi nghiém;

- San phdm dugc chira trong USB, dong géi trong hdp c6 kich
thude 9 x 9 x 2 cm, gidy Ivory 300gsm, c6 mda QRCode c6 thé
tra ctru ddy du thong tin san pham chi cdn 1 1an quét, co 1 16p
pp chit liéu ngoai troi chdng thdm nude, ting d6 bén dat tiéu
chuan QCVN 3:2019/BKHCN, TCVN 6238-3:2011.

- San pham dugc kiém dinh c6 cac chi tiét phi hop theo mé ta
quy dinh trong thong tu 39/2021/TT-BGDDT.

- C6 thoi lugng khong qua 03 phut, d6 phan giai HD (tbi thiéu
1280x720), hinh anh va 4m thanh r nét, ¢6 thuyét minh ( hodc
phu d&) bang tiéng Viét.

Video c6 am ngir giong Bic, giong Trung, giong Nam. Ngoal
ra con ¢ thuyét minh cia dan toc thiéu s6, giong doc truyén
cam, khong sir dung Al thuyét minh, c6 vin ban chimg minh
khéng vi pham ban quyén.

- Video khong can sir dung trinh phat Media Player, dugc trang
bi trinh phat doc 1ap c6 san trén USB, khong can cai dat, tuong
thich v6i may vi tlnh ban, laptop, man hinh tuong tac, trinh
phat c6 dang ky quyén tac gia va dugc mi hoa chdng sao chép,
video duoc phat trén trinh phat video hd tro luan chuyén giong
mot cach dé dang, c6 thé phong to thu nho video, ting giam am
thanh, tam ngimg va phat tiép tuc, giup ngudi xem trai nghiém
ché @6 xem t6t nhat. Trinh phat video duoc thAm dinh va
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ching nhén la san pham hinh thanh tr két qua nghién ctru khoa
hoc va phat trién cong nghé.
- Video dap ung cac do phan giai:
+ 1440p (2K): 2560x1440.
+ 1080p (HD): 1920x1080.
+ 720p (HD): 1280x720.
+ 480p: 854x480.
+ 360p: 640x360.
+ 240p: 426x240.
+ 144p: 256x144.
- Trinh phét video hd trg cc tinh ning nhur:
+ Cho phép tua nhanh video vé thdi diém trudce sau hodc thoi
diém bét ky trong video.
+ Ty dong phat ldp lai video, phat video tiép theo hodc phat
video ngiu nhién khi két thuc.
+ Tinh ning bao vé mat, diéu chinh sang tdi va d6 twong phan
ctia video phit hop nhu ciu nguoi ding.
+ Chuyén d6i chat lugng video, d6 phan giai ning cao trai
nghiém nguoi dung.
+ Piéu chinh tdc d6 phat cia video theo cac muc 0.5, 0.75, 1,
1.25, 1.5, 1.75.
+ Khoa man hinh video khi phat dé tranh thao tac nham nut
chure nang.
+ Tinh nang hinh trong hinh (Picture on picture ) cho phép
video chay & ché @6 ctra s6 nho.
- Cho phép trich xuét video hoc liéu dé su dung vao cac muc
dich day hoc khac cia gido vién.
- Tich hop cong cu ghi chi ca nhéan dé gido vién ghi chu cac
thong tin vé tir khod, cdu hoi, y nghia, tom tit trong video.
- Tich hop tri tué¢ nhan tao Al trong trinh phat:
+ Phan tich tir khoa, cdu hoi, goi ¥ xuét hién trong video.
+ Tao cac cau hoi, bai tap, bai thyc hanh dua vao ndi dung tur
video.
+ Tém tét toan bo cau truyén tir nhan vat, bdi canh, su vat su
viéc trong video thanh van ban.
- Nha san xuét duoc cap chimg nhan doanh nghiép khoa hoc va
cong nghé
- Nha san xuét dugce cip glay xac nhan ding ky xuit ban phdm
- b1 ngii san xuét duoc cip ching chi lanh dao va quan ly
xudt ban; chimg chi bién tap
- Video dugc cip Quyét dinh xuét ban c¢6 hiéu lyc nim 2025
theo dung Luat xuit ban va cc quy dinh lién quan, thé hién rd
cac thong tin vé S6 x4c nhan ding ky xuat ban, Quyét dinh
xudt ban va s6 ISBN theo dung tén Video.
- San pham dugc san xuét theo tiéu chuan vé hé thong quéan ly
dat chtiing nhan: ISO 9001:2015, ISO 45001:2018, ISO 14001:
2015, ISO/IEC 27001:2022.
Mot thi nghiém c6 ndi dung gf”)m:

Thi nghiém - gf")m 1 usb Mo pl{(’)ng 3’D mo téﬁ tién Erin’h phan tng & cip do

phin fmg pl}an tui phuong tr1’nh héa hoc cta Phan mg. o

2.6 thity phan San pham duoc chira trong USB, dong goi trong hop 6 kich
tinh bot thude 9 x 9 x 2 cm, gidy Ivory 300gsm, c6 ma QRCode c6 thé

tra ciru day du thong tin san pham chi can 1 1an quét, ¢6 1 16p
pp chat liéu ngoai troi chong tham nudc, tang d6 bén dat ti€u
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chuan QCVN 3:2019/BKHCN, TCVN 6238-3:2011

Phan mém c6 thé st dung trén may tinh ban, laptop, dién thoai,
mady tinh bang, tivi, man hinh tuong tac.

Phan mém c6 thé sir dung trén tat ca hé didu hanh Window,
Linux, MacOs.

Phan mém ¢6 thé lya chon thay d6i nhidu ngdn ngit, 6 thuyét
minh bang Tiéng Viét (Béc, Trung, Nam) va ¢ thém 1ong
tiéng va phy dé dan toc thiéu s6 dé hd trg giang day.

Phan mém c6 thé st dung trén ca mdi trudng khong cé két ndi
internet 1an ¢6 két ndi internet.

Phan mém c6 tri tué nhan tao gitp cho gido vién c6 thé tim
kiém thong tin hodc nghién ctru trong giang day.

Phan mém c6 thé tich hop vao kinh thyc té 4o, tivi, man hinh
tuong tac.

Phan mém c6 thé chuyén d6i 2 ché do xem:

- Ché d% 2D: Cho phép quan sat va twong tic md hinh vat thé
hinh anh 2 chiéu.

- Ché d% 3D: Cho phép quan sat va twong tic md hinh vat thé
hinh anh 3 chiéu.

Phan mém c6 video hudng din sir dung.

Phan mém c6 thé lya chon st dung khong can cai dat, c6 thé st
dung truc tiép trén USB hoac c6 hé théng ty dong hoa cai dat,
chi can nhép chudt duy nhét 1 lan dé cai dat.

Cho phép quan sat kich thudc va hién thi thong tin vé mo6 hinh.
Phan mém cho phép quan sat vét thé, diéu chinh hudng vat thé,
xoay vit thé, phong to, thu nho.

Phan mém cho phép thay d6i mau sic clia nén, mau sic vét thé.
Phan mém cho phép click dé xem mé ta chi tiét vé ciu tao, cau
triic cua vat thé.

- gém 1 USB Video thi nghiém that vé dung cy, hoa chét, cac
thao tdc, hi¢n twong va két qua thi nghiém;

- San phém dugc chira trong USB, doéng géi trong hop co6 kich
thude 9 x 9 x 2 cm, gidy Ivory 300gsm, c6 md QRCode ¢6 thé
tra ctru ddy du thong tin san pham chi cn 1 1an quet, co 1 16p
PP chét liéu ngoai troi chong thim nudc, tang do bén dat tiéu
chudn QCVN 3:2019/BKHCN, TCVN 6238-3:2011.

- San pham dugc kiém dinh c6 cac chi tiét phu hop theo mé ta
quy dinh trong thong tu 39/2021/TT-BGDDT.

- C6 thoi lwong khong quéa 03 phut, d phan giai HD (tdi thiéu
1280x720), hinh anh va 4m thanh rd nét, c6 thuyét minh ( hodc
phu dé ) bang tiéng Viét.

Video c6 am ngir giong Bic, giong Trung, giong Nam. Ngoai
ra con ¢6 thuyét minh cta dén toc thidu sb, giong doc truyén
cam, khong str dung Al thuyét minh, c6 vin ban chimg minh
khéng vi pham ban quyén.

- Video khong can sir dung trinh phat Media Player, dugc trang
bi trinh phat doc 1ap c6 san trén USB, khong can cai dat, tuong
thich v6i mdy vi tinh ban, laptop, man hinh tuong téc, trinh
phat c6 dang ky quyén tac gia va dugc mi hoa chdng sao chép,
video dugc phat trén trinh phat video hd trg luan chuyén giong
mot cach dé dang, co thé phong to thu nho video, ting giam am
thanh, tam ngimg va phat tiép tuc, gitip ngudi xem trai nghiém
ché d6 xem t6t nhét. Trinh phat video dugc tham dinh va
chimg nhén 13 san phdm hinh thanh tir két qua nghién ctru khoa
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hoc va phat trién cong nghé.
- Video dap ung cac do phan giai:
+ 1440p (2K): 2560x1440.
+ 1080p (HD): 1920x1080.
+ 720p (HD): 1280x720.
+ 480p: 854x480.
+ 360p: 640x360.
+ 240p: 426x240.
+ 144p: 256x144.
- Trinh phét video hd trg cAc tinh ning nhur:
+ Cho phép tua nhanh video vé thoi diém trude sau hodc thoi
diém bét ky trong video.
+ Tu dong phat ldp lai video, phat video tiép theo hoac phat
video ngiu nhién khi két thic.
+ Tinh ning bao vé mit, diéu chinh sang t6i va d¢ tvong phan
cua video phu hgp nhu cau ngudi dung.
+ Chuyén ddi chat lugng video, d6 phan giai ning cao trai
nghiém nguoi dung.
+ Piéu chinh tdc do phat cua video theo cac muc 0.5, 0.75, 1,
1.25, 1.5, 1.75.
+ Khoa man hinh video khi phat dé tranh thao tac nham nut
chure nang.
+ Tinh nang hinh trong hinh (Picture on picture ) cho phép
video chay & ché do cira s6 nho.
- Cho phép trich xuét video hoc liéu dé su dung vao cac muc
dich day hoc khac cua gido vién.
- Tich hop cong cu ghi chti ca nhan dé giao vién ghi cht cac
thong tin vé tir khoa, cau hoi, y nghia, tom tét trong video.
- Tich hop tri tué¢ nhan tao Al trong trinh phat:
+ Phan tich tir khoa, cdu hoi, goi ¥ xuét hién trong video.
+ Tao cac cau hdi, bai tap, bai thyc hanh dga vao ndi dung tu
video.
+ Tém tét toan bo cau truyén tir nhan vat, bdi canh, su vat su
viéc trong video thanh van ban.
- Nha san xuét duoc cip chimg nhén doanh nghiép khoa hoc va
cong nghé
- Nha san xuat duoc cap gidy xac nhan ding ky xuit ban phdm
- Poi ngii san xuit duge cip chimg chi lanh dao va quan ly
xudt ban; chimg chi bién tap
- Video duoc cép Quyét dinh xudt ban c6 hiéu luc nam 2025
theo ding Luat xudt ban va cac quy dinh lién quan, thé hién rd
céc thong tin vé S6 xac nhan ding ky xuit ban, Quyét dinh
xudt ban va s ISBN theo dang tén Video.
- San pham c6 nhan hiéu da dwoc cap phép va bao ho theo
dang quy dinh ctia Luat So hitu tri tué¢ 2005, duge Co quan nha
nuée ¢6 thim quyén chimg nhan
- San pham dugc san xuét theo tiéu chuan vé hé thong quan ly
dat chtrng nhan: ISO 9001:2015, ISO 45001:2018, ISO 14001:
2015, ISO/IEC 27001:2022.
III | DUNG CU
DUNG CU
| | DUNG CHUNG
CHO NHIEU

CHU PE
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Cée thiy tinh Thuy tinh boros.i!icate 3.3, chiu nhiét va hoa chat, dang hinh .
1.3 try @75 mm, chiéu cao 95 mm, dung tich 250 ml, c¢6 vach chia
250ml N f A,
d6 nhd nhat 50 ml, c6 miéng rot.
Cée thity Thuy tinh borosi!icate 3.3, chiu nhiét va hoa chét, dang hinh
1.4 ; try @50 mm, chiéu cao 73 mm, dung tich 100 ml, c¢6 vach chia
tinh 100ml N LA .
d6 nho nhat 10 ml, c6 miéng rot.
Dung cu dugc lam béng chat liéu thay tinh borosilicate 3.3
1.5 Cbc @bt chiu nhiét va hoa chét. Cdc thiy tinh dang cao va ¢ khe
miéng, than hinh try ¢6 chia vach dinh mirc; dung tich: 600 ml.
) Thuy tinh borosilicate 3.3, chiu nhiét va hoa chét, hinh tru c6
1.6 Ong nghiém | duong kinh ®16 mm, chiéu cao 160 mm, bo miéng, dam bao
dd bén co hoc.
) Thuy tinh borosilicate 3.3 chiu nhiét va hoa chat, dang hinh try
17 Ong nghiém | c6 duong kinh ®16 mm, chiéu cao 160 mm, d6 day 0,8 mm;
) ¢6 nhanh nhanh c¢6 kich thudéec @6 mm, dai 30 mm, day 1 mm, bo miéng,
dam bao do bén co hoc.
-Gom: 01 Lo mau nau va 01 lo mau tring, thity tinh
Lo borosilicate 3.3 chiu nh‘iét va hc:)a chét, dung tich 100 ml.
thit y tinh mié | Kich thudce: Tong chi€u cao toi thi€u 100 mm (thén lo cao
.| khoang 70 mm, duong kinh ®54mm; ¢6 1o cao khoang 30 mm,
1.8 ng hep kém N , ‘A
Gnghitnng | duonekinh rong mienglo Ol mm)
. - Nt nham kém cong to hut: ong hit nhd giot bang thily tinh
giot vGi qua bop bang cao su luu héa. Kich thude dng thiy tinh: dai
khoang 120 mm, dudng kinh 6ng @8 mm.
- Mau tréng, thuy tinh borosilicate 3.3 chiu nhiét va hoa chat,
Lo ¢6 d6 bén co hoc cao; Dung tich: 100 ml. i
19 thﬁy tinh mie | - K‘ich th,uérc: cpléu cao 110 mm; :chén lo 75 mm, co 19 35 mm;
o 1o * | dudng kinh (thén lo ®55 mm, mi¢ng lo @40 mm). Nut nham
grong ¢0 3 nac (phan nham cao 35 mm, ®nho 30 mm, ®1én 35 mm
va phan nip ®40 mm).
Ong hat nho Qua bop lam béng chat 1161} cao su luy hoa t(”’)t,. g(’) do dan hcj”)i
1.10 giot cao. Nim cao su luu héa. Ong thuy tinh borosilicate 3.3 chiu
; nhiét va hoa chat ®8 mm, dai 120 mm, vuot nhon dau.
Ong dan cac loai bang thuy tinh borosilicate 3.3 trong sudt,
chiu nhiét, c6 duong kinh ngoai 6mm va duong kinh trong
3mm, c6 du vudt nhon. Gom:
- 01 6ng hinh chit L (60, 180) mm;
- 01 ng hinh chir L (40,50) mm;
2 x .. | -01 ong thang, dai 70 mm;
111 Sﬁf f;cnli‘i‘y -01 éng thang, dai 120 mm; ‘
j - 01 Ong hinh chlt Z (m§t dau goéc vudng va mét dau géc nhon
60°) c6 kich thude cac doan tuong tng (50,140, 30) mm;
-016 ong hinh chir Z (mét dau goc vudng va mot dau udn cong
vubt nhon) c6 kich thudc cac doan tuong tmg (50, 140,30)
mm.
Pong goi bao quan c6 16t xp dinh hinh.
B6 dung cu gﬁ“)m:
o - 02 kep cang cua bang kim loai, kich thudc chiéu dai 120 mm,
B dung cu ~ A R
thi nghiém do rong cang cua 10 mm, T .
1.24 phan tich the |~ 02 burette 25 ml (mot cai mau trang, mot cai mau nau): loai
tich class A - bang thuy tinh borosilicate 3.3, chiu nhiét, duong

kinh 11 mm, vach chia c6 mau tur 0:25 mL, ¢c6 gi(f) chia dén 0,05
ml, khoa bang nhua Teflon. San pham dugc kiém dinh dat ti€u
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chuan ISO/IEC 17025:2017 hoac tuong duong ( dugc hiéu
chuén do chinh xac cho dung cu do luong lam bang thuy tinh
trong phong LAB)

- 02 pipet thang 10 ml, loai Class A - b?mg thuy tinh
borosilicate 3.3, chiu nhiét, d6 chia 0,1 ml. San phém duoc
kiém dinh dat tiéu chudn ISO/IEC 17025:2017 hodc twong
duong ( dugc hiéu chuén do chinh x4c cho dung cu do luong
lam bang thuy tinh trong phong LAB)

- 02 binh dinh mirc bang thiy tinh Class A - borosilicate 3.3,
chju nhiét, dung tich 100 ml. San phdm duoc kiém dinh dat
tiéu chudn ISO/IEC 17025:2017 hodc twong duong ( dwoc hiéu
chuén do chinh x4c cho dung cu do luong lam bang thuy tinh
trong phong LAB)

- 02 binh tam giac 250ml, miéng rong: bang thily tinh
borosilicate 3.3, chiu nhiét;

- 02 qué bop loai 3 van (A, S, E), dudng kinh 54 mm bang cao
su luu hoa, dan hoi, chiu hod chét, d6 bén co hoc cao; dung dé
gin vio pipet dé hut dung dich hodc chit long

1.2

Kiéng 3 chan

Kiéng dun chét liéu thép son tinh dién tdi mau, dwong kinh éng
¢ 6mm, 3 chan vimg chac, chan duoc boc 16p cach nhiét mau
den, duong kinh kiéng rong 12cm, cao 11cm, c6 thé d€ dén con
o dudi.

1.29

Ong dan

Kich thuéc 06mm, day 2mm; bang cao su silicon mau tring
mém, déo, chiu hoa chat.

1.31

ch dot hoa
chat ¢ 16n

Inox tron 304, ®5,5 mm, c6 chiéu dai 250 mm.

1.32

Kep d6t hoa
chat ¢d nho

Inox tron 304, ®4,7 mm, ¢6 chidu dai 200 mm.

1.34

Chdi rira Ong
nghiém

Than choi bang thép Xoan phan than choi rira 14 cac soi nilon,
phan dau chdi dugc gin cac soi co-tong, giup viéc rira dugce
sach hon va bao vé€ su hu hai cua ong nghiém. Chiéu dai: dai
300 mm, rira duoc cac dng nghiém dudng kinh tir 16-24 mm.

1.35

Panh gip hoa
chat

Chat liéu: thép chong gi, chiu hoa chat; Dung dé gap héa chat
va cic mau vat nho, phia trong dau 2 tay kep c6 cac g nho dé
tang d6 ma sat khi kep gitr mau vét. Chiéu dai t6i thiéu
140mm.

1.36

Binh xit tia
nudc

Chét liéu: nhua PE mau tréng duc, co voi dé xit tia nudce nho.
Céc thanh phan cau tao (binh, nap day, voi) co6 the thao roi.
Dung tich: 500 ml

1.37

B§ gia
thi nghiém

Chu tao:

- M6t dé bang sét son tinh dién hinh chir nhat kich thudc tdi
thiéu (195x130x20) mm, trong lugng 750g, ¢ thiét ké 15 tru
ren M10, du6i dé co niit nhya chong trugt, dam béao giit viing
khong 14t 6

- Mét coc hinh tru bang thép khong ri, dic, duong kinh 12mm
cao 600 mm, mot du bo tron, mot dau ren M10 dai 10mm.

- 03 khép ndi bé‘mg nhém duc son tinh dién, 2 diu c6 ren M6,
vit hdm 2 ddu M6 bang kim loai.

- 02 kep cang cua béng nhom duc ¢6 16t miéng dém , tong
chiéu dai 245mm, phan tay bang thép khong ri, dic, duong
kinh 8mm dai 140mm, c6 vit M6 va ecu mé kep bang ddng
thau.

- 01 vong ddt bing thép khong ri dic, duong kinh 6mm, dai
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210mm: mot dau udn tron, mot dau 1a khop noi bang nhom duc
véi vit M6
Béing nhua PP, chiu duoc hoa chét, hinh chit nhat hodc hinh
Gia dé tron, 2 ting sir dung t6i da cho 12 (”3ng nghiém, 4 16 duong kinh
1.38 éng nghiém 25mm va 8 16 duong kinh 19mm. Phén d¢ ¢ 16 coc dé phoi
; ong nghiém, xung quanh c6 ranh dang hinh mang dé chira
dung dich nho giot. Gia d& c6 thé dé dang thao roi dé vé sinh.
Khay dung
1.40 dung cy, hoa | Bang inox 304 day 1mm, KT 600x400mm, bo vién
chat
14 Gidy loc Puoc lam bang chat liéu gidy chuyén dung, dang hinh tron;
) i duong kinh: 125 mm; S6 Iugng: 100 to/ hop.
% o Loai cudn nho dugce bao quan trong hdp nhya kin tranh hoi hoa
143 Gidy quy tim | % Gom 5 tep mi tép 20 to
1 .44 Gidy pH 01 hop gom 5 tép, mdi tép 20 bang nho, c6 bang mau pH dé S0
) sanh dinh tinh, déng goi trong hdp nhya kin tranh hoi hoéa chat.
1.45 Gidy rap Kho rong: 225x280 (mm). D6 rap vira phai
~ Chat liéu: diia bang thép ma niken, khong ri, c6 tay cam nhua
1.46 Dia3canh | pp e Chicu dai t6i thicu 200 mm; ’
Ao khoéc
1.49 phong thi Bing vai tring.
nghiém
Chat liéu: Khung kinh bang nhya PVC déo, nhe; mit kinh bang
. . | nhya PC chdng va dap, an mon; trong sudt, khong mau. Gong
Kinh bao vé , NSO . A , 7 L, 2% 1o .
LA kinh thiét ké c6 thanh bao vé€ che kin ving mat € ddm bao an
1.50 mat khong \ . X , A T ~ 1A
mau toan khi thyc hanh thi nghlewm,. c6 g& dém vung mii ch(_)ng
trugt; day deo co dan co thé diéu chinh d€ phu hgp véi ting
khudén mét nguoi deo
Chat li€u: Khung kinh bang nhya PVC déo, nhe; mat kinh bang
nhwa PC chdng va dép, dn mon; trong sudt, cé mau. Gong kinh
151 Kiph bao vé | thiét ké co thanh bao vé che kin ving mit dé dam béo an toan
) mat c6 mau khi thuc hanh thi nghiém; c6 go dém ving miii chong trugt;
day deo co din c6 thé didu chinh dé phit hop véi timng khudn
mat nguodi deo.
DUNG CU
2. | DUNG RIENG
THEO CHU PE
Bing thuy tinh borosilicate 3.3, ¢6 kha ning chiu nhiét va
21 Hydrocarbon Binh syc khi | khang duoc céc loai hod chat: than binh c6 ¢ nham; nap day
’ khong no Drechsel bang thay tinh c6 nat nham, véi 2 ong dan, khong dia loc;
Dung dé tinh ché khi; Dung tich: 500 ml.
Mt kinh Chat liéu: thuy tinh, c6 dang hinh tron 16m ddy trung tam. Vién
2.2 | Carbohydrate PR 'ng hd xung quanh dia dugc mai nhan. Puong kinh: 150 mm, day
3mm.
Gom:
1. Pién cuc Zinc — Zn (1 c4i): Dang tAm phang, kich thugc 10
) B thi x 80 (mm), bé day 3 mm; Chét lidu: Zinc nguyén chét.
Thé dién cuc va hiem va 2. Bién cyc Copper — Cu (1 cai): Dang tam phang, kich thudc
2.3 | ngudn dién hoa nghiem ve 10x 80 (mm), bé day 3 mm; Chét liéu: Copper nguyén chat.

hoc

nguon dién
hoa hoc

3. Pién cyc Aluminium - Al (1 cai): Dang tam phéng, kich
thudc 10 x 80 (mm), bé day 3 mm; Chat liéu: Aluminium
nguyén chit.

4. Pién cyc Iron - Fe (1 c4i): Dang tm phing, kich thugc 10x
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80 (mm), bé day 3 mm; Chat li¢u: Iron d¢ tinh khiét cao.

5. Bién cuc than chi — C (1 cai): Dang hinh try, kich thuéc @8,
dai 80 mm ; Chat li¢u: than chi d¢ tinh khiét cao.

6. Dén Led (1 cai): Loai thong dung, dung dé béo tin hiéu dong
dién; Dién ap: 2 &én 3 V.

7. Day dién (10 ca1) Day dan dai 50cm véi tiét dién 0,75 mm2,
6 gan kep ca sau, c6 phich cim dan hdi twong thich vei dau
nbi mach dién (dau phich cam duoc bao vé boi 6 ong nhya trong
sudt co thé tr dong mo khi sir dung). Cudng d6 dong dién cuc
dai: 10A, dién ap cuc dai: 250 V.

8. Cau muéi (1 cai): Ong thuy tinh chir U, canh day chit U c6
phéu dé bo hoa chit, 2 du chit U ¢6 2 mang ngin bang thay
tinh

24

bién phan

B¢ dién phan
dung dich

B¢ dung cu gém:

1. Ong chir U c6 nhanh (1 cai): Ong thiy tinh borosilicat 3.3 ¢6
®20 mm mau tréng, chiu nhiét, chju hoa chét; kich thudc: rong
100 x150mm, c¢6 2 nhanh @8 vudt thu dau ra (dugc gin 2 khoa
nhua Teflon) & 2 du, cach miéng dng 20 mm.

2. Bién cyc than chi (1 cap): ®8 mm, dai 80mm; than dién cuc
gin 01 niit cao su (c6 kich thudc vira khit véi miéng dng chir
U), dau trén boc ddng, c6 15 cim 4mm dé dan dién.

3. Day dan (2 soi: 1 ddy xanh va 1 day do): tiét dién 0,75 mm2,
¢6 phich cim dan hdi twong thich voi dau nbi mach dién (ddu
phich cim duoc bao vé bai dng nhya trong sudt c6 thé ty dong
m¢ khi st dung). Cuong do dong dién cuc dai: 10A, hiéu dién
thé cyc dai 250V. Chiéu dai: 500mm. Dy dan 2 dau c6 jack
cim @4 béng déng ma niken, duoc boc nhya bao vé.

4. Bo ddi nguf‘)n (1 cai):

- V6 ngudn dién duoc 1am bing nhya ABS-FR ( chdng nd
trong diéu kién qua tai) , mat trude va sau bang kim loai son
tinh dién, c6 quat tan nhiét, dam bao do chéc chén, chiu duge
nhié¢t va su va dap. Dién ap dau vao: 220 - 240V-AC

- Tan s6: 50 - 60Hz; cong sudt: 60W .

- Dién ap ddura AC: 12V

- Dién 4p dau ra DC: 0 - 12V, diéu chinh lién tuc

- Cudng d6 dong dau ra: 5A

- C6 2 man hinh Led hién thi gi4 tri dién 4p va cuong d6 dong
dién(3 chit sb)

- C6 156 cim @4 dé 1ay dién ap dau ra; c6 cong tic dong/ngit.
C6 céu chi bao vé qua tai.

10. SINH HQC

L. THIET BI
DUNG CHUNG

Ong nghiém

Thuy tinh borosilicate 3.3, chiu nhiét va hoa chat, hinh tru c6
du(‘yr}g kinh @16 mm, chiéu cao 160 mm, bo miéng, dam bao
do bén co hoc.

Peén con

Thiy tinh borosilicate 3.3 chiu nhiét va hoa chat, nip thiy tinh,
nut x6 bic bang ddng thau. Kich thudc t6i thiéu: Puong kinh
day 75mm, dudng kinh than 80mm, than cao 85 mm, trong do
phan ¢6 20 mm dwoc mai dé day khit nip.

Lam kinh

Loai thong dung, bang thity tinh. Thiy tinh soda chiu hoa chat

11

Kim miii
mac

Loai thong dung, bang inox 304 (thép khong ri), ludi hinh mii
mac, dai: 14 cm.
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14

Panh kep

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

17

Gidy thim

Puoc lam bang chat liéu gidy chuyén dung, dang hinh tron;
duong kinh: 125 mm; SO lugng: 100 to/ hop.

18

1. Vat liéu mo bang thép khong ri, gom: 01 kéo 16n dau tu
bang thép khong ri dai 12cm , 01 kéo nho miii nhon bang thép
khong ri dai 10cm, 01 b dao md ( can dao bang thép khong ri,
dai 10cm vira ban tay nguoi 16n va 01 ludi dao dong goi roi) ,
02 panh bang thép khong ri: 1panh 16n dai 150mm va 01 panh
dai 130mm, mét panh trong c6 mau dé bam dinh vat mau khi
gip, tay cdm co go chdng truot; 01 dui diu cong bang thép
khong ri dai 120mm; 01 kim miii méac bang thép khong gi, mili
hinh ludi méc ,dai 145mm; 01 ciy ghim mau vat dau kim nhon
bang thép khong gi, can gb; 01 hop dinh ghim 100 cai. TAt ca
dong goi, bao quan trong 1 tai dung bang da tong hop, c6 khoa
kéo chic chén.

2. 01 khay md bang thép khong ri , kich thude: 320x220 (mm)
v6i tAm ké béng nén.

20

Binh tia nudc

Chét liéu: nhua PE mau tréng duc, ¢6 voi dé xit tia nuge nho.
Céc thanh phan cau tao (binh, nap day, voi) co the thao roi.
Dung tich: 500 ml

24

Lo kém 6ng
nho giot

Mau tréng, vat liéu bé“mg thuy tinh borosilicate 3.3 chiu nhiét
va hoa chat, dung tich 100ml. Kich thudc: tong chidu cao tdi
thiéu 100mm (than lo cao khoang 70mm, c6 1o cao khoang
30mm; duong kinh than lo ®54mm; trong miéng lo ®18mm.)
Nut nham kém cong to hit: dng hat nhé giot bang thuy tinh véi
qua bop bang cao su luu hoa. Kich thude dng thuy tinh: dai
khoang 120mm, dudng kinh dng ® 8mm (phan nham cao
25mm, ® nhé 15mm, ® 16n 18mm)

25

Lo c6 nat
nham

- Mau tréng, thuy tinh borosilicate 3.3 chiu nhiét va hoa chat,
¢6 d6 bén co hoc cao; Dung tich: 100 ml. Kich thudéc: chiéu
cao 110 mm; than lo 75 mm, ¢b lo 35 mm; Puong kinh (than
lo ®55mm, miéng 1o ®40 mm).

- NGt nham ¢6 3 nac (phan nham cao 35 mm, ® nhé 30 mm,
®lén 34 mm va phin nip 40 mm).

30

May cat
nudce 1 lan

- Cong suat cét nudc 4 lit/h.

- Chét luwgng nudc dau ra: Do pH: 5.5-6.5; P9 dan dién: <
2.5uS/cm.

- C6 ché do tu ngét khi qua nhiét hodc mat nguf‘)n nudc vao.
- May duoc thiét ké dé trén ban thi nghiém hodc treo tudng.
- Gia d& bang kim loai c6 son tinh dién chéng gi sét.

- Ngudn dién: 220V/240V-50Hz-3kW

- 01 can nhuya tring chira nudc cét, thé tich 30 lit

31

Ta hat

- Pam béo 5 hé thong chinh:

+ Thén ti chinh. Gom c4u tric bén trong: Thép khong gi 304;
T4m Phenonic HPL chéng hoa chét; CAu triic bén ngoai: Thép
ma k&m phii son tinh dién. Cira s6 phia trude: Kinh tring
cuong lyc day tbi thiéu Smm; thay ddi tuy chinh chiéu cao.
Mat ban 1am viéc: vt liéu khang hoa chét, cao 800mm.

+ Quat hit (dat trén dinh ti). Pong co quat hut loai chuyén
dung cho hit hoa chét. Do 6n va rung dong tu do thap: 56-60
dBA

+ Pén chiéu sang

+ Hé thdng nudce (chiu rira, voi cip xa nudce, bd xa day) bing
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vat li¢u tong hop chiu hoa chat

+ B0 phan loc khong khi: ¢6 carbon hoat tinh.

- Kich thudce hop ti phu hop véi dién tich phong hoc bd mon
theo quy chuén:

+ Dai: 1200mm

+ Rong: 800mm

+ Cao: 1800mm (chua bao gdm dudng dng khi thai)

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

San pham dat tiéu chuan chimg nhan: ISO 45001: 2018, ISO
14001:2015, ISO 9001: 2015

32

Ta bao quan
kinh hién vi

- Kich thudc:

+ Dai: 1200mm

+ Rong: 530mm

+ Cao: 1830mm

- Vat liéu: sit son tinh dién; bén, khang hoa chét;

- C6 quat hit xir Iy khi thai bang than hoat tinh, ¢6 thé thay ddi
tde do quat;

- S canh cira: 2 cira doc lap.

- C6 hé thdng dén sdy 220v-5w (Chéng ndm mdc).

- Mit lung bang sit son tinh dién, mau phu hop véi than ta.
Dat chirng nhan ISO 9001:2015, ISO 45001:2018, ISO 14001:
2015

33

Ta bao quan
hoa chat

- Kich thudc:

+ Dai: 1000mm

+ Rong: 500mm

+ Cao: 1800mm

- Vat liéu: bén, khang hoa chét;

- C6 quat hat xir Iy khi thai bang than hoat tinh, c6 thé thay doi
tde do quat;

- Sb canh ctra: 2 cua doc lap.

Dat chiing nhan ISO 9001:2015, ISO 45001:2018, ISO 14001:
2015

I

THIET BI
THEO CAC
CHU PE

MO HINH,
MAU VAT

Lép 10

Cau truc té bao

2.1

Cau tao cua

té bao dong

vét va té bao
thuc vat

Mo hinh 3D m6 phong cau tao cua té bao dong vat va thyc véat
V01 cac thanh phén cAu tao co ban, va mot s6 dic diém ciu trac
lién quan dén chirc ning ciia mot s6 bao quan gdm cé:

- 1 mo6 hinh té bao dong vat kich thudc (39x28x14)cm.

- 1 m6 hinh ciu tao t& bao thuc vat kich thude: (30x20x6)cm.

Lép 11

HE tuan hoan

22

Cau tao cua
tim

M5 hinh qua tim bang nhyra PVC dugc chimg nhan khong
nhiém chi, khong ddc hai, an toan cho nguoi str dung ; kich
thudc téng thé khdi tim khoang: dai 200x rong 140 (mm); xoay
360 d6 trén 1 truc bang thép khong ri, dat trén 1 bé d& viing
chic bang nhya ABS day 3mm, kich thude: 225x325%25 (mm)
- Mo hinh c4u tao c6 thé tach roi thanh 07 bd phan thé thao lip
dugc, cung véi cac chi tiét minh hoa (tAm thit trai, tAm thit
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phai, tdm nhi trai, tdim nhi phai, cudong tim, van hai 14, ba 14; h¢
théng tinh mach, dong mach, cac vach ngan, ). Téng cong 24
chi tiét dwoc danh s6 thi tw, c6 ban cha thich bang tiéng Anh
va Tiéng Viét.

- Céc chi tiét duoc két ndi va c6 thé thao 1ap d& dang véi hé
thong vit bing dong thau ma niken; dam bao thiy rd ciu tao
bén trong cua tim.

DUNG CU

Lép 10

Sinh hoc té bao

3.3

Chu ki té bao va
phén bao

B9 thi
nghiém lam
tiéu ban vé
qué trinh
nguyén phan
va giam phan

Bo thi nghiém gom:

- MAu vat gdm: R& hanh tim di duoc xur 1i dé 1am tiéu ban
nguyén phan (1 1o gdm 50 dau r&); Tinh hoan chau chau da
duogc xur li dé 1am tiéu ban giam phan (1 lo gdm 3 tinh hoan);
Hoa hanh d3 duogc xur 1i dé 1am tiéu ban giam phan (1 lo gdm
10 hoa).

- Tiéu ban nguyén phan, giam phan dung trong hop nhya gom:
06 tiéu ban nguyén phan & ré hanh tim; 03 tiéu ban giam phan
& chau chdu; 03 tiéu ban giam phan & hoa hanh. (Tiéu ban
nguyén phan giam phan thiy duogc cac giai doan clia nguyén
phén, giam phén theo phuong phap ¢p - squash technique,
nhidm sic thé trong tidu ban dwoc nhuém mau hong dam voi
orcein acetic. Han su dung 3 nam.

Thiét bi dung chung khong tinh trong gia thanh:

- Kinh hién vi; Bo d6 md; Lam kmh (10 ca1) Lamen; Kim
miii mac;Dao cit tiéu ban; Pén cdn; Dia dong ho; G1ay thim;
Ging tay; (TBDC khong tinh trong gia thanh)

34

Vi sinh vat

B9 thi
nghiém thuc
hanh phuong
phép nghién
ctru vi sinh
vat va san
pham tng
dung

B0 thi nghiém gém:

1. Tu say dung cu (01 céi):

- Thiét bi ding trong phong thi nghiém, ding sdy dung cu
-Dung tich:20L

bién ap: 220-240V~50Hz

Cong suat: 1200W

B diéu chinh vi tri 4 vi trf hen gi®

Kiém soat nhiét do tir 50-250C

2. Cbe thuy tinh 100 ml: Thuy tinh borosilicate 3.3 chiu nhiét
va hod chét, dang hinh try ®50 mm, chiéu cao 73 mm, dung
tich 100 ml, ¢6 vach chia d6 nhé nhat 10 ml, c6 miéng rot

3. Binh thuy tinh dung tich 2000ml, ¢6 nip day bang nhya PP;
thuy tinh borosilicate 3.3 chiu nhiét va hoa chét; cao 260mm,
dudng kinh than binh 135 mm, khoang chia nhé nhat 100ml.
4. Khay thép khong ri 304 , kich thugc téi thidu: 200 x 270x50
(mm)

5. T6 16n, 1am bang thép khong ri 304, dudng kinh t6i thiéu
300 mm

6. Ong dong bang thuy tinh Class A borosilicate 3.3, chju nhiét
va hoa chat Dung tich: 500 ml; B9 chia nho nhit 5ml. San
pham di hiéu chuin dap tmg tiéu chuan ISO/IEC 17025:2017
hoac tuong duong (dung cu thuy tinh do luong trong phong thi
nghiém)

7. Gidy do pH: (90/150): 01 hop gdm 5 tép, mdi tép 20 biang
nho, c6 bang mau pH dé so sanh dinh tinh, dong goi trong hop
nhua kin tranh hoi hoa chét.
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Lép 11
Trao doi nuéc
va khoang &
thue vt
p i h Bo thiét bi gom:
e civ tron E}?aghls?t kI)Ill(A) .| - Bo thu nhan tin higu; Gidy do pH hodic Cam bién d pH; Cam
35 | gun gdid’l’ & <5 o Lo Ly | bién @ dm; Can dién ttr; (TBDC khong tinh trong gid thanh)
gd A N - Thudc nhya (01 cai): dai 500 mm, c6 cac vach chia voi d6
trong cay . . 1A
chia nhé nhat mm.
O P ,
e ., , : - Ong nghiém; Gia dung ong nghiém; Pipet; Coc thuy tinh; nut
Trao d6i nudc & | tinh sy trao .
3.6 2 A 2., cao su, dao nho (TBDC khong tinh trong gia thanh)
co thé thuce vat. doi nudce &
2 - Glay clorua coban (01 hop): Gidy chuyén dung, chat luong
co thé thuc
Vat cao, gobm 5 t&p, mdi tép 20 bang nho
Quang hep &
thue vt
"B thi€t bi gom: N )
- Phéu thuy tinh, dudng kinh miéng pheu tir 80 - 90 mm, cudng
phéu dai khoang 65 mm.
- Binh tam giéc, loai thuy tinh trung tinh, chiu nhiét, dung tich
N 100 ml, d9 chia nhé nhat 20ml, duong kinh miéng 20mm. Pam
B0 thiet bi ©  an A
, , bao d6 bén co hoc.
Quan sat luc lap | quan sat luc f .
va tach chiét cac | lap va tach - Thuge nhya, L g
3.7 Lz . R - Ong mao quan cham sac ky. Loai 1+2+3+4+5 ul, dai 125mm,
sac to trong la chiét cac sac . ,
cay t6 trong 14 o Y':'aCh e, s
A - Giay sac ki ban mong. Kich ¢ ban c6 san (200 x 200 mm;
Y 100 x 200 mm va 50 x 200 mm;
- But chi 2B.
) Thiét bi dung chung (TBDC) khéng tinh trong gid thanh:
Cbi, chay sir Cc dong; Pipet; Ong nghiém; Gia dé dng
nghiém; Kinh hién vi; Lamen; Lam kinh; Diia thuy tinh.
Bo thiég bi gom: )
- Bén con; Ong nghi¢m; Coc thuy tinh; Pia petri; Panh kep;
A Ay 1 (TBDC khoéng tinh trong gia thanh)
B0 thiét bi e, N , b n la a
L . : e - Luoi thép khong gi: Ludi thép hinh vuong c¢6 han ép cac goc.
Qua trinh hinh thi nghiém PO U A P .
N N A X Phan goém dugc trang ¢ vung trung tdm cua ludi. Kich thudce :
3.8 | thanh tinh b6t & v€ su hinh
thie vat thanh tinh | 1203 123mm C :
HO Ve bt - Kiéng 3 ch@n: Kiéng dun chat li¢u sat suon tinh dién mau toi,
; dudng kinh 6ng $6mm, 3 chan vimng chac, chan dugc boc 16p
cach nhiét mau den, duong kinh chan kiéng rong 12cm, cao
11cm, c6 thé d€ dén con & dudi).
B¢ thiét bi gom:
- B¢ thu nhén tin hiéu; (TBDC khong tinh trong gia thanh)
) - 01 Coc thuy tinh 500mL
B¢ thiét bi - 01 Bén dién dé lam ngudn sang
Su thai oxygen do oxygen - 01 Cam bién do Lugng Oxi hoa tan trong nudc:
3.9 | trong qua trinh trong qua Dai do: 0 dén 20mg/L
quang hop trinh quang Do chinh xac: +2%;
hop Cam bién st dung cong nghé quang hoc.

Hién thi: Man hinh LED. , ,
Nguon pin xac: 1000 mAh, 3.7V, ¢6 ché do tu dong ngat khi
khong lam viéc.
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Keét noi khong day vai B thu nhén so ligu, May tinh
bang/Smart phone Android.
Bo thiét bi gom:
(()ng nghiém; Cbe thay tinh st dung TBDC - Khéng mua &
day)
1. Nt cao su khong 16 (day vira binh tam giac 250mm): Cao su
luu hod, chiu hod chat, do dan hoi cao, khong c6 16
Bo thiét bi 2. Nt cao su khoan 2 15 (day vira binh tam giac 250mm).
310 H6 hap o thuc khao sat kha | duong kinh vira khit v6i 6ng chir thuy tinh U va phéu
’ vat. nang ho hap | 3. Ong thiy tinh borosilicate 3.3 hinh chit U
& thuc vat 4. Phéu than dai: Chét liéu: thuy tinh borosilicate 3.3 chiu nhiét
va hoa chat. Dudng kinh miéng phéu: 80 mm; dai khoang 130
mm
5. Binh tam giac 250ml: Chit liéu thuy tinh borosilicate 3.3
chiu nhiét va hoa chét. Than binh c6 chia vach dinh mutc; Dung
tich: 250 ml.
May do huyét ap thong dung.
Bo thiét bi Ap suét tai hoi: 0 - 299 mmHg
3.1 | Hé tudn hoan kh?O;SéE cécA B(fz nh(ijz lero('i(f)ng Iwu 30 14n gan nhét
chi s0 cuia h¢ | PY phan giai: 1 mmH
tudn hoan D6 chinh xac (huyét 4p): = 3 mmHg
Do chinh x4c (nhip tim): + 5% gia tri doc
Bo thiét bi gdm:
- May kich dién:
Chip diéu khién: ARM 32bit 48MHz
Bo thiét bi B§ nhé ROM 32KB, RAM 4Kx8
312 Hoat dong ctia tim hiéu cdu | Pién ap vao: 12V, cip kém adapter
’ tim truc va hoat bién ap ra: 60VDC
dong cua tim | Tén s6 ra kich tim: 0,5-50Hz
Num vin v cip
*) Thiét bi dung chung khong tinh trong gia thanh: B6 do mo
(TBDC khéng tinh trong gia thanh)
Lép 12
Di truyén hoc
Bo thi nghiém gom:
* Coi, chay str; 6ng nghiém; Gia dé 6ng nghiém; Diia thuy
tinh; Pipet; Pia ddng hd; Gang tay (sir dung TBDC - Khong
B0 thi mua ¢ day).
3.13 | Di truyén phan tr | nghiém tach | - Pheu thuy tinh borosilicate 3.3 chiu nhiét va hoa chat (2 cai)
chiét DNA cudng ngin va cudng dai.
- Ludi loc DNA: mit ludi hinh tron dudng kinh 12 cm, bang
thép khong ri, d6 min 230 16/inch, dat trén khung nhua ABS,
cao ti thiéu 60 mm.
B¢ thi nghiém gém 9 tiéu ban:
Tiéu ban bo nhidm séc thé 2n ¢ hanh tim (1 c4i) Tiéu ban r01
Bo thiét bi loan nguyén phéan ¢ hanh tim (1 cai); Tiéu ban bd nhlem sdc
thi nghiém thé tir boi 4n & hanh tim (1 cai); Tiéu ban bo nhiém séc thé
Di truyén ahiém 1am tiéu ban | nguoi & nam gioi (1 c4i); Tiéu ban bo nhiém sdc thé ngudi ¢
3.14 quan sat dot | nit gidi (1 cai); Tiéu ban bd nhiem sac thé dot bién trisomi cap

séc thé

bién trén ti€u
ban ¢o dinh
va tam thoi

NST 21 & nam gidi (1 cai); Tiéu ban b nhiém sic thé dot bién
trisomi cap NST 21 & nit gidi (1 céi); Tiéu ban bo nhidm séc
thé ngudi dot bién da boi (1 cai); Tiéu ban bo nhidm sic thé
ngudi gy dot bién cu trac (1 cai). Céc tiéu ban lam theo
phuong phap ép - squash technique, nhiém sic thé thyc vat
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nhudém mau hong dam voi orcein acetic; nhiém sic thé nguoi
nhudm véi giemsa). Cac tiéu ban dung trong hdp nhya chuyén
dung kich thudc 10%#8.3*3.5¢cm c6 dan tem nhan bang tiéng
Viét.
*)Thiét bi ding chung khong tinh trong gia thanh: Kinh hién vi
quang hoc; B dd md; Lam kinh; Lamen; Kim miii mac; Dao
cit tiéu ban; Ong nho giot; Gidy thim; Pia dong hd; Gang tay;
Pén cdn; (TBDC khong tinh trong gia thanh)
Sinh thai hoc
"Bo thiét bi gom:
1. Ong nhom
- Ti 1& phong dai: 20 1an; dwdng kinh 6ng kinh (vat kinh) 50
mm; Goc truong: 3,2 dog;
- Lop lang kinh: BAK4; Thi kinh 15 mm; Lép phu loc anh
sang xanh: MC; Puong kinh dong tir: 8 mm.
- Khoang cach mét: 15 mm; Truong zoom: 125 m / 1000 m;
Khoang nhin: 10 km.
B§ thiét bi - Qhé d(f)éléy r}ét: lay nét thii cong trung tam (& gitra) va tinh
. . khao sat dac chinh mat phai. : ; .
Sinh thai hoc J - V6 chong trugt; Cong ngh¢ chong tham, chong nude tron
3.15 Aoz x| trung co ban A A X
quan thé, quan xa ciia quan thé doi; May gap gon gang.
PO > | - Chat li€u cac ong kinh 1a kinh quang hoc 100%.
quan xa - Phu kién: T1i, Khan lau, quai deo, nép day mit kinh.
2. Thuéce do: Thude cudn c6 day khong dan, mém, rong 1,2
cm, chiéu dai 10 m, v6 hop bang nhuya ABS va vién thép ma
k&m duong kinh 10 cm, co tay quay bang nhya ABS dé mé va
thu thudce.
3. Day du: Day du loai c6 dudng kinh nhd, dai 10 m (1 cudn).
4. Budng dém: 1a khung hinh vuéng bang day thép ¢1,5 mm,
trong khung chia 6 ban c¢ 2x2 (cm), kich thudc khung 40x40
cm."
Bo thiét bi gdm:
- Cam bién carbon dioxide (thang do: 0~50.000ppm, d phan
giai: 1ppm; do chinh xac: £10%);
- Hién thi: Man hinh LED.
- Két ni khong day v6i BO thu nhan s liéu, May tinh
bang/Smart phone Android.
- Nguf“)n: Pin xac 1000mAh, ty dong ngét khi khong dung.
- C6 2 ché d6 hoat dong:
+ Hoat dong doc lap, Kkét qua do duoc hién thi trén man hinh
B¢ thiétbi | LED.
Nghién e vé h do chi tiéu | + Két ndi khong ddy 1én Bo thu nhan s6 liéu, Mdy tinh
3.16 " | mdi truong bang/Smart phone, két qua do dugc hién thi theo thoi gian thuc

sinh thai

trong hé sinh
thai

dé ghi 13 qua trinh thay d6i ham luong khi CO2 khi thyc hién
thi nghiém.

- Nhiét k& do chét long dai do tir 0°C dén 100°C; do chia nho
nhét 1°C

- Nhiét 4m ké pham vi do nhiét do: 0 ~ 50 °C, dai do d6 am:
10% ~ 90% RH

C6 QR code in trén vo dé quét tai phan mém vé tir CH-Play va
link dé tai video, tai liéu hudng dan sir dung.

*) Thiét bi dung chung khong tinh trong gia thanh: Bo thu
nhan sé liéu (TBDC); Cam bién pH (TBDC).

Gidy chimg nhén giam dinh chét luong phii hop
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TT39/2021/TT-BGDDT cua co quan thdm quyén.
Nha san xuat c6 hé thong quan ly dat chung nhén: ISO
9001:2015, ISO 45001:2018, ISO 14001: 2015.

VIDEO/CLIP

Lép 12

Di truyén hoc

5.15

K1 thuét lam
tiéu ban NST
tam thoi &
chau chau

Gom 01 video mé ta ki thuat lam tiéu ban NST tam thoi ¢ chau
chau.

+ MBoi video/clip/phim tur liéu c6 thoi rong khong quéa 3 phut,
d0 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.

+ B¢ Video/clip/ phim tu liéu dugc tich hgp trong 01 USB
duogc bao mat dit liéu, chong sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phém duoc san xuat bai nha san xuét hodc don vi lién
két xuét ban c6 hé théng quan 1y dat ching nhan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San pham di duoc co quan c¢6 thim quyén tham dinh noi
dung va cip gidy phép xuét ban theo quy dinh hién hanh.

+ San phdm duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

Tién hoa

5.16

Su phat sinh loai
ngudi

Cac giai
doan phat
sinh loai
nguoi

Gom 01 video mo ta loai ngudi hién nay (H. sapiens) di tién
hoa tir loai vugn nguoi (Australopithecus) qua cac giai doan
trung gian.

+ MBoi video/clip/phim tur liéu c6 thoi lwrong khong quéa 3 phut,
d0 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, ¢6 thuyét minh (hodc phu dé) bang tiéng Viét.

+ B¢ Video/clip/ phim tu liéu dugc tich hgp trong 01 USB
duoc bao mat dit liéu, chdng sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phém duoc san xuat bai nha san xuét hodc don vi lién
két xuét ban c6 hé théng quan ly dat ching nhan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San pham di duoc co quan c¢6 thim quyén tham dinh noi
dung va cip gidy phép xuét ban theo quy dinh hién hanh.

+ San phdm duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

5.17

Qua trinh
phat trién
sinh vat qua
cac dai dia
chat

Gom 01 video mé ta sy xuat hién lan luot va bién d6i cua cac
dai dia cht va cac bién cd 16n thé hién su xuat hién, bién mat
va phat trién cta sinh vat trong cac dai do.

+ MBoi video/clip/phim tur liéu c6 thoi wrong khong qua 3 phut,
d0 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, ¢6 thuyét minh (hodc phu dé) bang tiéng Viét.

+ B¢ Video/clip/ phim tu liéu dugc tich hgp trong 01 USB
duogc bao mat dit liéu, chong sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phém duoc san xuét bai nha san xuét hodc don vi lién
két xuat ban c6 hé théng quan 1y dat chimg nhéan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San phim di dugc co quan c¢6 tham quyén tham dinh noi
dung va cip gidy phép xuét ban theo quy dinh hién hanh.

+ San phim duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.
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Sinh thai hoc

5.18

HE¢ sinh thai

Dién thé sinh
thai

Go6m 01 video mo ta qua trinh dién thé sinh thai nguyén sinh
va thur sinh.

+ Madi video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, ¢6 thuyét minh (hodc phu dé) bang tiéng Viét.

+ B¢ Video/clip/ phim tu liéu dugc tich hgp trong 01 USB
duoc bao mat dit liéu, chdng sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phém duoc san xuét bai nha san xuét hodc don vi lién
két xuat ban c6 hé théng quan ly dat ching nhan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San phim di dugc co quan c¢6 tham quyén tham dinh noi
dung va cip gidy phép xuét ban theo quy dinh hién hanh.

+ Séan phém duoc co quan chtic nang xac nhan phu hgp voi
Thong tw 50 39/2021/TT-BGDDT ngay 30/12/2021

5.19

Su am Ién
toan cau

Gom 01 video md ta mot s6 tac nhéan chii yéu gdy nén sy 4m
1én toan ciu.

+ Mai video/clip/phim tur liéu c6 thoi lwong khong qua 3 phit,
d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, ¢6 thuyét minh (hodc phu dé) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugce tich hgp trong 01 USB
duoc bao mat dit liéu, chdng sao chép dung trong gidy kiéng,
¢b dinh trén bia bang gidy couche in offset 4 mau.

+ San phé"im duoc san xuét bai nha san xuét hodac don vi lién
két xuat ban c6 hé théng quan 1y dat ching nhan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San phim di dugc co quan c¢6 tham quyén tham dinh noi
dung va cép gidy phép xuat ban theo quy dinh hién hanh.

+ San phim duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

5.20

Hudng dan
thiét 1ap Hé
sinh thai

Gom 02 video mé ta nguyén vat lidu, cach tao sinh canh, méi
truong séng, cach duy tri sw 6n dinh ciia quan x3 sinh vat.
Céach xéc dinh chi tiéu moi truong trong hé sinh thai.

+ MBoi video/clip/phim tur liéu c6 thoi rong khong quéa 3 phut,
d6 phan giai cao full HD (1920x1080), hinh anh va am thanh
13 nét, c6 thuyét minh (hodc phu d&) bang tiéng Viét.

+ B0 Video/clip/ phim tu liéu dugc tich hop trong 01 USB
dugc bao mat dir lidu, chong sao chép dung trong gidy kiéng,
¢b dinh trén bia bang glay couche in offset 4 mau.

+ San pham duoc san xuét bai nha san xuét hodac don vi lién
két xuat ban c6 hé théng quan ly dat ching nhan: ISO
9001:2015 - ISO 14001:2015 - ISO 45001:2018

+ San pham di duoc co quan c¢6 thim quyén tham dinh noi
dung va cip gidy phép xuét ban theo quy dinh hién hanh.

+ San phdm duoc co quan chirc ning xac nhan phu hop véi
Thong tu s6 39/2021/TT-BGDBT ngay 30/12/2021.

11. CONG
NGHE

PHAN II: PINH
HUONG NONG
NGHIEP

THIET BI
DUNG CHUNG
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Thiét bi do
pH

- Loai théng dung, cam tay;

- Dai do tir 0 -14 d6 pH;

- B¢ phan giai: 0,01pH;

- Diéu kién lam vigc: 0 ~ 50°C

May hut
chéan khong
mini

- Dién ap: 220 v/50hz;

- Cong xuit: 220W;

- Cong suat hut: 0,12 Mpa;

- Mtrc @6 han: > 6 mic;

- Kich thudc han: 50mm ~ 300mm.

12. TIN HQC

PHONG THUC
HANH TIN
HQC

May chu

Bd may tinh

Kiéu dang: SLIM case nho gon, c6 quat lam mat thung méy.
Phia trudc c¢6 cong Audio, USB va Khe doc thé nh¢ (SD/TF)
Tich hop tinh ndng canh bdo mé thung may lén man hinh va
giri email canh bao dén ngudi quan tri khi thimg may tinh bi
ma trai phép.

Ngudn 250W cong sut thuc, AC input 145-240V, 50/60 Hz
Bo mach chu: Chipset Intel H610; Support Intel Core i7 + 15 +
13,4 x DDR4 DIMM upto 128GB.

2 x PCIe 4.0/3.0 x16 slot; 1 x PCIe x1; 1 x PCI; 2 x PS/2; 1 x
D-Sub port; 1 x DVI-D port; 1 x HDMI port; 1 x Display port;
1x LAN (RJ45) ports; 2 x COM (1 x COM port at back panel,
1 x COM connector); 1 x Parallel connector; 1 x Speaker
connector; 1x Front panel audio connector (AAFP)

10 USB: 4 x USB 3.2 Genl ports (2 ports at mid-board, 2 at
back panel (included 1 Type C), 6 x USB 2.0 ports (2 ports at
mid-board, 4 at back panel);

1 x M.2 2280/2260/2242 (Both SATA & x 2 PCIE mode); 1 x
M.2 slot with E key for WiFi (PCle); 4 x SATA 6.0 Gb/s Ports;
2 x TPM (1 x TPM2.0 IC onboard, 1 x TPM module
connector)

1 x Chassis intrusion header; 4 x EZ Debug LED onboard.
Cong ngh¢ phat hién cac hu hdng CPU, RAM, VGA, BOOT
trén bo mach chi bang dén led truc quan gitip nguoi ding,
ngudi quan tri hé thong dé dang xéac dinh 15i va xtr 1y nhanh.
Bao mat/ Tinh nang khac:

* Tang cuong bao mat véi TPM2.0

« Ting tdc 6 cimg, usb, g dung vin phong, chinh stra video,
tdng cuong VR

« Khéi phuc nhanh hé théng bing 1 nut nhin

* Cap nhét BIOS may con trong thoi gian thuc

» Giam sat tinh trang nhiét 49, dién nang cia tirng may nhim
dam bao hé théng duoc an toan.

« Diéu khién cac ché do danh thirc/ tat/ khoi dong lai may con
theo sy diéu hanh ctia nguoi quan tri.

B¢ vi xtr 1y: Intel® Core™ i7-12700 (b6 nhé dém 25M Cache,
P-core 2.10 GHz t6i da 4.80 GHz)

Bo nhé: 16GB DDR4

O ctrng: SSD 512GB

D6 hoa: Tich hop Intel® UHD Graphics

Két ndi mang: Gigabit LAN controller
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Ban phim, chudt: CMS két n6i USB

Heé diéu hanh: Windows 11 ban quyén

Man hinh: CMS 21.5" LED; D¢ phéan giai: 1920 x 1080 (Full
HD); Ty 1€ twong phan dong (DCR): 180.000.000:1; Gdc nhin:
178°/178°; S6 mau hién thi: 16.7M; D6 sang: 250 cd/m?; Toc
d6 1am m&i: 100Hz; Thoi gian phan hdi: 1ms; Cong két ndi: D-
Sub (VGA), HDMI, PAu ra am thanh 3,5 mm; Ti 1é khung
hinh: 16:9 Wide

Hé thong quan 1y: ISO 9001:2015; ISO 14001: 2015; ISO/IEC
17025:2017; ISO/IEC 27001:2013; ISO 45001:2018

Dap tmg Thong tu s6 40/2020/TT-BTTTT ciia Bo Thong tin va
Truyén thong.

THIET BI THE
0 CAC

CHU PE

CO BAN

PHAN MEM

Tat ca cac chua
de

1.1

Hé diéu hanh

Window 11 ban quyén (vinh vién)

1.2

Phan mém
tin hoc van
phong

Phan mém tin hoc vian phong

- Thoi han ban quyén :Vinh vién

- S6 lugng tai khoan t6i da: 1 tai khoan (1 ngudi dung)
- S6 thiét bi tdi da/tai khoan: 1 thiét b

- Tinh nang:

+ Bao gdm céc g dung quan trong nhu Word, Excel,
PowerPoint, ...

+ Ban quyén vinh vién, khong cin gia han hang nim.

- Nha thau phai c6 bang tuyén b dap &ng vé ky thuit ciia hang hoa
chao thau theo bang sau:

Tén Yéu cau Théong Tai | Tuyén
thiet bi | ky thuat | so kAy M3 | Nhan N}la Xubt N:}m liéu bé
STT theo theo thuat \ .n san , san * .
N hang | Hi¢u P xw %, | tham | dap
E- E- chgo xuat xuat chiéu | wn
HSMT | HSMT | thiu g
@ (2) 3) “4) |6 D] |9 | aq | an
Trang
, ...clia
Hang |- Linh Tai
1 L. nang k¥ "
hoa 1: N liéu
thuat 1
tharp
chiéu
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 cdc thong tin cua hang hoa dy thau;

+ Cot 10: Nha thau ghi thong tin theo tai liéu chitng minh cho cdc thong tin
nha thau ké khai tai cot (4); Trieong hop nha thau khéng chi ré xem nhw nha thau
khong dap vung tiéu chi nay.



+ Cot 11: Nha thau ghi kha nang dap iimg ciia nha thau: Ddp iing, Twong
Dwong, Tot hon, Thip hon;
Luu y:

- Bat ky thuong hiéu, ky ma hiéu (néu c6) trong tiéu chuin ki thuét chi tiét
12 dé minh hoa cac tiéu chuan chét luong, tinh ning k¥ thuat. Vi vay nha thau cd
thé chao cc hang hoa c6 thuong hiéu, ky ma hiéu khac nhung phai dam bao tiéu
chuan k¥ thuét, dic tinh k¥ thuat, tinh ning st dung “Twong duong” hodc “Tét
hon” so v6i yéu cau cua E-HSMT;

- Tir “hodc twong duong” sau nhin hiéu, catalogue, dic tinh thong sd k¥
thuat hodc xudt x{r nghia 1a c6 dic tinh k¥ thuat twong ty, ¢6 tinh ning st dung 1a
tuong duong so vdi cac vat tu, may moc, thiét bi da néu dé khong tao dinh hudng
cho mot san phém hodc cho bat ky nha thau nao do;

- Trudng hop nha thau chao hang hoa c¢6 cdu hinh, chi tiéu k¥ thuat khong
theo yéu cau cia E-HSMT ma nha thau c6 tai liéu chimg minh hang hoéa d6 c6
cong ning st dung twong dwong voi hang hoa moi thau va phu hop véi yéu cu
ctia nguoi sir dung. To chuyén gia s& xem xét, danh gia mirc d6 dap ung ky thuat
cua hang hoa do.

- Nha thau c6 ban cam két s& xuat trinh ban goc clia tat ca gidy to yéu cau
trong E-HSMT néu trén dé ddi chiéu néu duoc Chu dau tu yéu cau

Muc 2. Ban vé

E-HSMT nay gdm c6 céc ban v& trong danh myc sau day: Khong c6 ban vé

Muc 3. Kiém tra va thir nghiém

Céc kiém tra va thr nghiém can tién hanh gém co:

- Nha thau cam két truéc khi giao hang néu Chu dau tu yéu cau thi sé& di
thuc té tai co s& san xuét thiét bi dé kiém tra ning luc san xuat, chat luong thiét
bi ctia nha thau/ nha thau phy. Nha thau chuan bi tit ca cac tai liéu can thiét kém
theo (néu can) dé ching minh nang lyc san xuit ciing nhu chét luong san pham
dap g theo hop dong ky két. Toan bo chi phi nha thau chiu.



