
SO GD&DT QUANG NINH
TRTIOI{G THPT HOANH NO

ceNG HoA xA ugl cnu Ncni^q. vIPT NAM
DQc lfp - TE do - Hpnh Phtic

s0,y'0 /rB-rHPrHB Hodnh 86, ngdy 29 thdng 7 ndm 2026

THONG BAO
Vd viQc tI6 nghi quan tim,.yng c6p brio gii thi6t bi, dgng cg, h6a ch6t

day hgc t6i thi6u nilm 2026

Kinh gthi: C5ct6 chric, doanh nghiQp c6 ndng lyc cung c6p thii5t bi, dpng cp,

h6a chSt d4y hgc.

Cdn cri Lu6t D6u thAu s6 ZZIZOZ3/QH15 ngdy 231612023, dugc sua d6i, bo

sung boi LuQt s6 sl tzoz4lQH15 vd LuQt t6 golzoz5lQH15;

cdn cf Lu?t Qu6n ly, su dgng tiri sin c6ng s5 l5l2ol7lQH14 ngdy

211612017, dugc stra d6i, b6 sung bOi c6c luQt c6 1i6n quan;

Cdn cri Nghi dinh sO 2L412O25AID-CP ngey 041812025 cria Chinh phri quy

dinh chi tii5t mQt rO aiA, vd biqn ph6p thi hinh LuQt D6u thAu rrA l,,ra chgn nhd thAu;

C6n cri Nghi dinh sO l86l2025lND-CP ngdy 0ll7l2O25 cria Chinh phri quy

dinh chi tii5t mQt sO ai6u cria Luflt Qu6n ly, sri dung tdi s6n c6ng; Nghi dinh s6

286l2O25nfD-CP ngay Cf,llll2}z5 ctra Chinh phri sua d6i, bO sung mQt sti di6u

oba cdc nghi dinh trong linh vyc quan ly, sri dUng tdi s6n cdng;

Can cir Quy6t dinh sti lslz)zslQD-TTg ngey ArcDOzs cria Thri tudrng

Chinh phri quy dfnh ti6u chuAn, dinh mric st dpng m6y m6c, thi6t bi;

Cdn cri Quy6t dinh sO 305I/QD-UBND ngey L8llOl2O22 cinUy ban nhdn

ddn tinh Quang Ninh vA viQc quy dinh b6 sung ti6u chuAn, dinh mric m6y m6c,

thitlt bi chuy6n dirng thuQc linh vgc gi6o dpc - dio t?o;

Cdn cri Th6ng tu s5 3}12O2L1TT-BGDDT ngdy 3011212021 cira BQ trucrng

BQ Gi6o dqc vd Dho tpo ban hdnh Danh mpc thitit bi day hqc t6i thi6u c6p Trung

hgc ph6 th6ng;

Cdn cir Th6ng tu s5 26120231TT-BGDDT ngdy 2811212023 cria 86 trucmg

BQ Gi6o dpc vd Ddro tpo sua d6i, b6 sung mQt sd quy dinh t4i Danh muc thi6t bi

dpy hgc tOi tfri6u ban hdnh kdm theo Th6ng tu s5 3712021/TT-BGDDT, Th6ng tu
s6lstzozt/TT-BGDDT vd rh6ng tu s5 3gt2oztlTT-BGDDT;

Cdn cri Quy6t ttinh s6 371\IQD-UBND ngdy 2711212024 cl ;a Uy ban nh6n

d6n tinh Qu6ng Ninh v6 viec ban hdnh danh mpc tii s6n mua sim tQp trung d6i

vdi c6c co quan, dcrn vi, dla phucmg thuQc pham vi quan l;i cua tinh Quang Ninh;
Chn cri COng vdn s5 179ruBND-KTTC ngdy 2OlOIl2025 cria Uy ban nhdn

d6n tinh Quing Ninh vA viQc hudng d6n ti6u chuAn k! thuQt vd mric gi6 dy to6n



2

cria tdi san ld thi6t bi, h6a ch6t dpy hgc tOi tnieu oiua cdc c5p hgc thuQc danh muc
tii sin mua sim tfp trung cria tinh Quing Ninh;

Cin cir Quy6t dfnh s6 46661QD-UBND ngey 0711212025 cira Uy ban nh6n

d6n tinh Qu6ng Ninh vA vi6c ph€ duyQt nhiQm vp vd dg to6n kinh phf thgc hiQn

nhiQm vu: Mua sdm thiiStbi, tii sin cho c6c co sd gi5o dyc c6ng lQp trgc thuQc Scr

GiSo dgc vir Dio t4o ndm 2026;
Cdn cir Quy6t dinh s6 1600/QD-SGDDT ngey 2911212025 cria So Gi6o duc

vd Ddo tpo Quang Ninh vA viQc giao dg to6n thu, chi ng0n sSch nhd nu6c ndm

2026 cho c6c don vi su {png ngdn s6ch thuQc vd trpc thuQc So Gi6o dpc vd Ddo

tao;

Cdn cri C6ng vdn sti 4035/SGDDT-GDPT ngdy 3oll2l2o25 cfia So Gi6o

duc vd Ddo t4o Quing Ninh vO vigc ddng ky nhu cAu m.ra s[m thi6t bi day hgc t6i
thi6u c6p THPT ndm 2026;

Cdn cir Quytit dinh s6 583/QD-UBND ngdy 1110212026 ctaUy ban nh6n

d6n tinh Qu6ng Ninh vA viQc di6u chinh danh mpc tdi s6n mua sim tQp trung dtii

voi c6c co quan, dcrn vi, dia phucrng thuQc pham vi qu6n Iy cua tinh Qu6ng Ninh;

Cdn cri Quy6t dinh si5 08/QE-THPTFD ngay 2610112026 cria Trulng THPT

Hoinh 86 vA viQc ph6 duyQt dg to5n m.ra rim thi6t bi dpy hgc tOi tnieu ndm 2026.

Trudrng THPT Hodnh eO triiSn khai kh6o s6t, thu thQp b6o gi6 d}i v6i danh

mpc thi6t bf, dpng cg, h6a ch6t day hgc tiSi thiiSu ndm 2026 cria nhd trudrng theo

Quyi5t dinh s6 O8/QD-THPTHB ngey 2610112026, cdcvdn bin phdn b6, ph6 duyQt

c6 1i6n quan vd quy dinh ph6p luet hiQn hdnh, lirm co sd x6c dinh gi5 g6i thAu/dg

to5n mua sim.
Trudrng THPT Hodnh BO de nghi c6c t6 chric, doanh nghiQp c6 ndng lgc,

kinh nghiOm vd nganh nghA kinh doanh phi hgp quan t6m, cung cap Aao gi6 d6i

v6i danh mpc thi6t bi, dgng cp, h6a ch6t dpy hqc t6i thi6u kdm theo Th6ng b6o

niy.
L. I)anh mUc tld nghi cung c6p b6o gi6

Danh msc thiiit bi, dpng cp, h6a ch6t dqy hqc t6i thi6u dC nghi cung cdpbfuo

gi5 dugc grii kdm theo Th6ng b6o niy.
Th6ng sO t y thuQt, ti6u chuAn k! thuflt, don vi tinh, t6 luqt g vd c5c y6u cAu

li6n quan dugc x6y dr,mg tr6n co so Quytit dinh sd 08/QE-TI{PTHB ngdy

2610112026 cria Trudrng THPT Hoanh BO vi dugc aOi cfri6u v6i Php lpc 03 kdm

C6ng vdn si5 179ruBND-KTTC ngay 2\l0ll2o25 cria Uy ban nh6n d6n tinh QuAng

Ninh. Trudrng hqrp c6 nQi dung chua dugc quy dfnh ho{c chua the hi6n 16 trong

Php lpc 03 kdm C6ng vdn s6 179ruBND-KTTC thi d6i chi6u voi cdc Th6ng tu

cria BQ GiSo dpc vi Ddo t4o ,rA danh mpc thi6t bi day hgc t6i thi6u c6p Trung hqc

ph6 thdng d6 xem x6t, t6ng hgp theo quy dinh.
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OOi ,rOi c6c thi6t bf, dpng cp, h6a ch6t trong danh mpc c6 ghi "TBDC", thyc

hiQn theo hudng d6n tai C6ng vdn s5 179ruBND-KTTC ngey 2OlOll2O25 cira Uy

ban nhdn ddn tinh Qu6ng Ninh; khdng tinh trtrng thi6t bi dung chung tpi cdc cht

AAruai thi nghiQm nriu dd dugc tinh tai ph6n thitit bi dung chung.

2. YGu cAu A5i vcri b6o gi6

B5o giSctra t6 chric, doanh nghiQp dO ngh[ tn6 nien dAy dri c6c nQi dung sau:

- T6n hdng h6a, thi6t bf, dqng cg, h6a chdt;

- Th6ng s6 ky thupVc5u hinh, quy c6ch, y6u cAu k! thuQt;

- Ky md hiQu, hdng s6n xu6t, nu6c sin xu6t/xuat*tt n6u c6;

- Don v! tinh, sO lugng, dcrn gi6, thanh ti6n;'

- Thu6, phi vd c6c chi phi 1i6n quan;

- Ei6u kiQn giao hdng, vfln chuy6n, l8p d{t, bdn giao, hudrng d6n su dpng t4i

Trudrng THPT Hodnh 86;
- Thdi gian b6o hanh, trdchnhiem bAo hanh, chfnh s6ch hfu mdi;

- Thdi han hiqu lpc cria b6o giil;
- Cam t<6t vA ch6t luqng, ,rgrdn g5c, xu6t xir vd di6u kien an todn AOi vOi

thi6t bi thi nghiOm ,h6ach6t.
Gi5 b6o ld gi6 trgn g6i, d5 bao gdm c5c lopi thu6, phi theo quy tlinh, chi phi

;.d
Dan quyen neu c6, chi phi vfn chuyi5n, lEp d[t, bdn giao, hucmg ddn sti dpng t4i

Trudng THPT Hodnh nO. trucrng hqp c6 vQt tu, php kiQn kh6ng kdm theo m6y
"icria h6ng sAn xu6t thi phii thuy6t minh ri6ng.

3. YGu cAu Aiii vfi hirng h6a vh tni IiQu kim theo

Hdng h6a b6o giil phhi b6o dim dirng t6n ggi, th6ng tO ty thuft, quy c6ch,

dcrn vi tinh, s5 lugng vd c6c y6u cAu c6 1i6n quan theo danh mpc kdm theo Th6ng

b6o ndy.

OOi vOi thi6t bi, dpng cu d?y hoc: d6 nghi cung c6p tdi liQu k! thuft, hu6ng

d6n sri dUng bing ti6ng ViQt hoflc tdi lieu tuong ducmg; c6 th6ng tin 16 vC AiCu

kiQn b6o hanh, tr6ch nhipm cria nhd cung c6p vd chinh s6ch hQu mdi.

OOi vOi hdng h6a s6n *,r6t trong nu6c: khi. giao hing phAi c6 gi6y chung
A.

nhfln xudt xu&nglchett luqng ho{c tdi lieu tuong duong theo quy dinh.

OOi vOi hdng h6a c6 
^r6t 

xri nu6c ngoii: khi giao hdng ph6i c6 chimg nhfn
L

xudt xf, chfng nhfln ch0t lugng ho{c tdi liQu tucmg ducrng theo quy dinh.

OOi vOi hoa chdt: phii b6o d6m y6u cA., vA bao g6i, nh6n mdc,hqn st dung,

cinh b6o antodn, diAu kien vpn chuyiSn, b6o quin vd sri dung. H6a ch6t nguy hi6m,

axit dOm dfc, bromine vd cdch6ach6t c6 y6u cAu b6o qu6n ri6ng phii duqc d6ng
i t . . r r ao , \ ,rg6i, vQn chuy6n, bdn giao b6o d6m an todn theo quy dinh.

4. Thli h4n vir hinh thri'c gfri b6o gi5

Thdi hpn nhpn b6o giir: tru6c 16 gio 30 phrit, ngey 031812026.

B6o giSgrii vA:
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Trucrng THPT Hodnh BO

Dia chi: Khu Tr6i 6, phudrng Hoanh 86, tinh Qu6ng Ninh.
EiQn tho4i: 0203.3 858007

Email : c3 hoanhb o @quangninh. edu. vn
86o gi5 c6 th6 gui tryc titip tAi Trucmg THPT Hoanh BO ho{c grii qua ctia

chi thu diqn fii n6u tr6n.

Fi6o gi6d6 nghi c6 chfr kf, d6ng d6u cria t6 chfc/doanh nghiQp; ghi 16 ho

t6n, chirc vU, s5 di6n tho4i 1i6n hC cua ngudi dai diQn hopc ngudi dugc iry quy6n.

5. MOt s5 nQi dung luu y
ViQc <IA nghi quan t6m, cung clrp bilo gi6 n6u t4i Th6ng b6o niy nhim mqc

clfch kh6o s5t, thu thfp th6ng tin gi5 thf truong eC frucrng TFIPT Hodnh BO c6 ccy

s0 x6c dlnh gi5 g6i thau/dr,r to6n mua sEm theo quy <tinh; kh6ng ph6i ld th6ng b5o

mdi thAu, kh6ng phii hO so mdi thAu vi kh6ng ldm ph6t sinh cam ki5t lua chon nhd
,

cung cap.

C6c td chirc, doanh nghiQp chfu trSch nhiQm tru6c phSp lqt vA tfnh chinh

x6c, hgp lQ cria th6ng tin trong b6o gi6 vd c6c tdi 1i6u gti kdm.

Trucmg THPT Hoanh B6 trdn trgng dA nghi c6c t6 chric, doanh nghiQp quan

tdm, phi5i ho. p cung cdpbSo gi6 de nhd trudrng t6ng hgp, hodn thiQn h6 so vd tri6n

khai c5c bu6c titip theo theo dirng quy dinh./.

Nai nhQn:
- Nhu kinh grii;
- Luu VT, KT.

KT. HIEU TRI.IONG
PH UTR G

ng Th6

(,
oj
o
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sd crAo DUC vA DAo rAo euAxc NrNH
TRUOT.{G THPT HOAITH BO

DANH MUC
Mua sim thi5t tiii tniOu nilm2026

sii rr TGn thi6t bi Th6ng sii ti tnu6t/c6u hinh
Don
vl

tinh
SL

Ghi
chli

I 2 ,
J 4 J

I. MON TOAN
A THIET BI DUNG CHUNG

I
B0 thitit bi de vC tr6n bing trong day hoc
to6n

s[c tuoi qq loan v<ri ngudi sir dgng.

B0 6

B THIET BI THEO CAC CHU DE
II DUNG CU
I THONG TT VA XAC SUAT

1.1
B0.thi0t bi day hec v€ Th6ng k0 vi X5c
su6t

- 01 qu6n xfc xdc c6 tIQ ddi canh ld 20mm; c6 6

40 !o 1 quib6ng xanh, 1 quib6ng

m6t trong c6c

Tat 6 ch6m);
ddng xu to c6

hqc
m4t,

dOng ddv
d6ng.

BO thiet bi day vC ttrO.rg kC vi X6c sudt gtrn:
sd ch6m

xu6t hi6n o m6i m4t li s6 t;z;3; 4;5;6 (mat 1

ch6m; m{t2ch6m; ...;
- 02 <16ng xu duong kinh 25mm vd m6tg6m mQt

xu nh6 c6 duong kinh 20mm; dO lmm; lim bdng nh6m
xlma TrOn m6i d6ng xu, m6t m{t khdc n6i cht N, mdt kia
khic ndi chir S;
- 01 hQp b6ng c6 3 qu6,

B0 t6



6

do vir 1 qud b6ng ,dtg, c6c qui b6ng c6 kich thu6c vd trong
luqng
Tat ca

nhu nhau v6i dudng kinh 40mm.
dusc drmg vdo h6p nhpa trong kich tqryIgill10x8,5x5)cm

II. G C T
t2 Ciu l6ng

t2.3 CQt,ludi

Thdng l6ng
hgp kim kim lo4i chic chin, son tinhchAt liQu:

diQn chdng ri.
ChiAu cao ti6u chuAn: 1.55m tinh tt m{t s6n d6n dinh cQt.

Dubng kinh thdn cQt: khoang 40-50mm.
DC cQi: C6 banh xe hodc chin di5 cO dinh, b6o dim ttO 6n tlinh
khi sir dung.
HQ th6ng tSng chinh lu6i b[ng tay quay ho{c kh6a hdm chic
chin.
Miu s6c: Theo ti6u chu6n th6 thao, thucrng mdu xanh, tring ho4c

den.
Sir dsng phir hqp cho sdn tflp luyQn ve thi d6u c6u l6ng.

Thdng st5 ty ttruat luoi ciu 16ng

ChAt [qu: Sgi nylon, sqr dt ho4c PE chiu lgc cao.

Kich thu6c ti6u chuAn:
ChiAu dii: khoang 6.1m
Chi6u rQng: khoin g 0.7 6m
M6t luoi ean deu, ii.h tho6t nh6, b6o dam dO bOn vi 6n dinh.

M6p tr6n lu6i dugc bqc vien trAng bang vii ho{c PVC, c6 ddy

c6p cdng lu6i di kdm.
Miu slc lucvi: Thulng miu ndu sdm hoAc xanh ilfm.

vd thi d6uPhu SU cho I trdo.

B0 I

III. M L
A ffiCHUNG
1 BO thu nhan sd ligu

C6 c6c c6ng k6t voi c6c cim bi6n vd c6c c6ng USB, SD dC

*u6t dt liQu; tich hqp todn mdn hinh, c6m rmg tIO tr.uc ti6p hicn thi
k5t qut ttr crlc cirn bi6n, c6c c6ng cp ilti phdn tich dfi liQu, phdn

B0 I
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@va rric" thi ten, lo4i cim bi6n, c6 *re t6t
nOi v6i mriy tinh luu trfi, phdn tfch vd trinh chi6u dir liQu; c6 th6

I -.^ , ,i r. r l, "

sft dung ngu6n diQn ho{c pin, pin ph6i c6 thdi luqng dir dC thyc
hiQn c6c bei thi nghiQm

2 g0 thiCt bi do ki thuQt s6 tich hqP B0 I

J Ld xo
C6 d0 cimg khoang (3-4)N/m, dudmg kinh 16mm, ddi 80mm, hai

itiu c6 u6n m6c
c6i 4

II DUNG CU
D0ng luc hqc

1 rhi6t bi do gia t6c ( Cam biiSn)
Cim biiSn khoang c6ch v<ri Thang do tt 0,15m t6i 1,6m tlQ phan

eiii lmm.
B0 I

cua

2 ThiOt bi chimg minh dinh luflt Hooke
-\

B0 thi0t bi g6m:
- Trpddc6 kgp, thu6c;
- Qui kim loqi, ld xo (TBDC);
- BO thi€t bi do ki thuit sO tich hqrp ho?c su dgng b0 thu
nhfln sO liQu kdm Ctm bii5n lyc c6 thang do: +50 N, dO phAn gi6i
tOi ttri6u: +0.1 N.

B0 I

S6ns

Xe ldn c6 tich hqp thiOt bi do kho6ng c6ch qua g6c l6n ctra brinh
xe ctng v6i cim bitin gia t6c vd cdm bi6n luc; do lgc v6i d6i <lo

+ 100 N, d0 phdn gi6i 0,1 N, d0 chinh x6c * loh;xirc dinh vi tri
v6i ttO ph6n gi6i + 0,2 mm; tlo v4n t6c voi dii do + 3 m/s; do gia

tdc voi d6i do +,169(9 = 9,8 mls2).

02 giatrgng kh6i lugng 2x250 g.

01 phan m6m ti5ng Vigt, k6t nOi khOng ddy vcri diQn tho4i, m6y
tinh.
01 mring d6'dai Z 1000 mm, d6 chia nh6 ntr6t t mm, rQng,2 100

mm, c6 2 rdnhdSn hu6ng b6nh xe cria xe ldn, c6 clc vit d0 chinh
thdng b6rrg, c6 ch{n O 2 il6u *619, c6 th6 l6p v6i giri thi nghiQm

d0 thay aOi Aq nghi6ng.
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J Thiet bi do tdn s5 s6ng 6m
- BQ thu nh6n s6liQu (TBDC);
- Cam bi6n 6m thanh vdi t6n sO ZO-ZOOO0Hz;
- Loa mini.

B0 I

4 Thi6t bi giao thoa s6ng nudc

B0 thi nghiQm g6m:
- Gi6 thi nghiQm loai khung hinh hQp, kich thu6c

(300x420x320) mm, c6 min quan siit;
- 86 rung lo4i m6 to I chiOu c6 cam l6ch tim, sir dgng diQn 6p
12V., c6 b0 phQn di6u chinh t6c tIQ;

- CAn t4o s6ng loai tao 2 s6ng trdn;
- Gucmg phlng lo4i thiry tinh, d{t nghiOng 450 trong gi6 thi

nghiQm;
- 3 thanh chiin s6ng: kh6ng c6 khe; loai c6 I khe; lo4i c6 2 khe;

Ddn 12V - 50W holc ddn led 3W c6 girl d6.

B0 I

5 Thitit bi t4o s6ng dimg

BO thi nghiQm g6m:
- M6y phlt 6m tdn vd gi6 thi nghiQm (TBDC);
- Ld xo bAng ddy th6p, m4 niken, dan h0i t6t, dai 300 mm;
- Ddy dan h6i minh, ddi 1000 mm;
- LUc kC 5 N, <IQ chia nh6 nh6t 0,1N;
- Rdng roc c6 ducrng kinh t6i thi6u 20 mm;
: lQ ryqg ki6u <liQn dQng.

B0 I

6 ThiCt bi <Io tdc dQ truy€n dm

BO thi nghiOm g6m:
- BO thu nhfn sO liQu (TBDC);
- Cem bi6n 6m thanh voi tdn sO ZO-ZOOO0Hz;
- Loa mini;
- 6rrg dan am nhpa trong, dudmg kinh 40 mm, ddi 1000 mm, pit-

t6ng di chuy6n dE Aang trong 6ng,2gi5 t16 6ng din Am;
- Thu6c

B0 I

Truimg ali0n (Di0n trutrne)

7 Thi6t bi thi nghi6m iliQn tich

B9 thi nghiQm gdm:
- M6y Uyn-xcrt c6 khoing c6ch ph6ng di0n t6i thiiSu gifra hai

diQn cgc 30mm, c6 hQp b6o quin bAng vflt liQu trong su6t ve bo
Lpnan say;

- EiQn LC tinh iliQn c6 dudmg kinh t6i thi6u 200mm vd rlim bio

B0 I
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d0 nhay;
- Hai chi6c tua tinh diQn. M5i chitic c6 c6c tua bang sqi t6ng

hqrp; qui cAu bang kim lo4i duong kfnh khoang 12mm gin trCn
try inox c6 duong kinh tOi ttri6u 6mm, c6 <Iti.

Ddng diOn, mach diOn

8 Thii5t b!kh6o s6t ngu6n di6n

B0 +i nghiQm g6m:
- D6ng hd <lo diQn <la ndng (TBDC);

thang do +1A, d6 phin gi6i: tlmA ,

do: +6 V, d0 ph6n gi6i: +0,01V.

ho{c cim.bi6n ddng diQn
vd cirn biOn di6n th6 thang

- 2 pin 1,5

- Bi6n tro
V ho{c acquy;
100 Q, ddy n6i, c6ng tic, bang <16 6p mach.

B0 I

IV. MON HOA
III DUNG CU

1
DUNG CU DUNG CHUNG CHO
NHIEU CHO DE

I Ong nghiQm
Thty tinh trung tinh, chiu nhiQt, O16mm,

-

chiOu cao l60mm, bo
miQng, ilim b6o <tQ bOn co hgc c6i 50

2 6ng hrit nh6 gigt Qud b6p cao su dugc luu h6a dO dan h6i cao. 6ng thty tinh
dii 120mm, vu5t nhon c6i 20

5 Thia xtic ho6 ch6t Thtry tinh ddi I60mm, thdn O5mm c6i 7

4 Nirt cao su kh6ng c6 l5 c6c 1o4i

Cao su chlu hori ch6t, c6 d6 dan h6i cao, gOrn-

- Lo4i c6 d6y l6n@22mm, tl6y nh6 (Dl5mm, cao 25mm.
- Lo4i c6 d6y lon O28mm, d6y nh6 023mm, cao 25mm.
- Loai c6 diry l6n Ql9mm, d6y nh6 @14mm, cao 25mm.

c6 d6y f,on @42mm, rl6y nh6 @37mm, cao 30mm

B0 3

5 Nft cao su c6 l5 c6c loai

Cao su chiu hoii
06mm, g6m:

chdt, c6 dO den hoi cao, l5 d giru c6 tlucrng kfnh

- Loai c6 d6y lon O22mm, <iliy nh6 O15mm, cao 25mm.
- Lo4i c6 dfy l6n <D28mm, d6y nh6 O23mm, cao 25mm.
- Lo4i c6 tiliy lcm <D19mm, d6y nh6 @14mm, cao 25mm.
- Loai c6 tt6y lcm O42mm, drly nh6 O37mm, cao 30mm.

B0 3

6 6ng dan
Kich thu6c 06mm, dAy 2mm; b6n[
mAm, d6o, chiu ho6 ch6t.

cao su silicon miu trdng
m 5
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7 Kgp 6ng nghiQm eang 96/ kim loai, kgp dugc 6ng nghiQm @ 16mm diSn O24mm
cei l0

8 Ch6i rua 6ng nghiQm
C6n Inox, dii 300mm,lOng dii rua dugc ciic nghiQm

kfnhtt l6mm -24mm.
cai t0

9 ci6 dC 6ng nghiQm

B nhga hodc bdng 96 hai chiu duoc ho6 c6 kich
thu6c ( 1 80x I I 0x56)mm, d0 dnv cua vat lieu la 2,5mm co gan

khoan 5 16, O1 9mm va 5 cQc cdm hinh con ttr o7mm
o 1 co 4 l6 o 1 Zmm

c6i 10

10 oll SU cho tinh H0p )

ll K6o clt ludi k6o vir cdn c6i 7

t2 Ao kho5c phong thi va1 c6i 45

-

Kinh b6o vC mdt kh6qg mau NhUa trong kh .tg rnArr ehirt c6i 45

4 c6 than tinh H0p 314

l5 Ging tay cao su
Cao su chiu ddn cao, chiu h6a 3 cO S,M,L cd 0l

100 c5i
H0p 3

Iv T

I H TD G CHUNG CHO
NHIEU CHU DT

I Eo.t rat-r", toai min c6 mdu tring xiim - f dt caho6 ch6t duo. c dqmg trong lq nhua ho{c lq thiry tinh c6

nap tin dim bio an todn uoi tog lo4i h6a ch6t. TrCn m6i tq ACu

c6 tem nh6n dugc ghi dAy dir c6c nQi dung.: t6n thdng dung, c6ng

thric ho6 hgc, trgng t,rqrrg hoac thd tich, ndng dq,AO tinh khitit,

h4n su dprg, <lcrn vi cung c6p vi c6c canh brio vO b6o quin vd an

toan. Nhdn da* bao kh6ng phui -eu, m6t cht vi brlm chic vdo

1o trong qu6 trinh vdn chuy6n vd str dUng.

- OOi vOi c6c ho6 chAt dQc nhu axit dQm d{c, brom... ph6i c6

cich thr?c tl6ng g6i vi bdo quin ri6ng.
- C6c l9 ho6 ch6t dugc d6ng g6i trong c6c thtrng c6 ngdn dlmg

<Iim bio an todn khi van chuyOn vd sir dung.

- H6a ch6t dam d0 tinh khi6t cho thi nghiQm thanh c6ng

- Lq dyng thiry tinh t6i mdu phni dim bio t6t cho qu6 trinh nhQn

dAng, b6o quan vi sir dUng.

(' t00

2 B[ng magnesium (Mg) s 100
a
J Nhdm 16 (Al) (, r00

4 Nh6m mau
(' 100

5
(t 100

6 la Cu o 100

7 K€m vi6n o

8 Sodium a
o 100

9 Lrru
(} 100

l0 Bromine ml 100

ll Iodine
o 100

t2 Sodium
o 500

l3 ml 500

t4 Sulfuric acid99%o O+ ml 500

Gi6v loc
bing kim loai liOn khdi

13 h6a chdt

IftAu trane y t6

t00

Hydrochloric acid 37% (HCI)



LL

+
4o
Ir{G

s
ilOtt

HB

4

15 Nitric acid65%o IHNO:)
- Hdngphii c6 ntvi sin xu6t, hqn str d*g, md hdng h6a, ngu6n
gOc xudt xti.

ml 100

t6 Sodium chloride (NaCl) - tat caho6 ch6t dugc ilpg trong tg nhya ho4c lg thiry tinh c6

nip kin dim b6o an todn v6i timg 1o4i h6a ch6t. TrCn mdl tq dCu

c6 tem nhdn dugc ghi <Iay dri c6c nQi dung: tOn thdng dung, c6ng
thric ho6 hsc, trsng luqng tr;ac.tfr! tic1, 

,nqne 
do.id: tinh khitit,

h4n sir dung, dcm vi cung cdp vd c6c canh b6o v0 bio quitr vd an

toan. Nhdn d6m bio kh6ng phai miru, m6t cht vd b5m ch6c vio
lo trong qu6 trinh vfln chuy6n vd str dung.
- OOI v<vi cichodch6t dQc nhu axit dflm dac, brom... phii c6

c6ch thric d6ng g6i vd b6o quin ri6ng.
- C6c l9 ho6 chdt duoc d6ng g6i trong c5c thtng c6 ng[n dlmg
dim b6o an toin khi vfln chuy6n vd sri dung.
- H6a cfr6t eam d0 tinh khitit cho thi nghiQm thdnh c6ng

- Lq dgng thiry tinh tdi meu phAi d6m b6o t6t cho qu5 trinh nhan
d4ng, bAo quan vd sir dung.
- Hdngphii c6 noi sin xu6t, h4n str d*g, md hdng h6a, ngudn
g6c xu6t xri.

0 100

t7 Sodium bromide O{aBO o
h 100

18 Sodium iodide (NaI) o t00
t9 Iron (III) chloride (Feclr) (, 100

20 Iron sulfate heptahydrate, (FeSO+.7HzO) o 100

2l Potassium nitrate (KNO:) (, 100

22 Silver nitrate, (AgNO:) o 30

23 Copper (II) sulfate, (CuSO+.5HzO) (t 500

24 Calcium carbonate (CaCO:) o 100

25 sodium hydrogen carbonate (NaHCOr) o 100

26 Dung dich ammonia bdo hon (NH:) ml 100

27 Potassium permanganate, (KMnO+) o 100

28 Potassium chlorate (KCIO:) (} 100

29 Phenolphtalein (, 10

2
H6A CHAT DTJNG NTNNC CHO
MQr cnt ot

30 Sodium acetate (CH:COONa) - tdt caho6 ch6t dugc ttlmg trong 19 nhlra ho{c l9 thtry tinh c6

n6p kin d6m b6o an tod,n v6i ttmg lo4i h6a ch6t. TrCn m6i tq OCu

c6 tem nhdn dugc ghi tt6y dir cric nQi dung: t6n th6ng dgng, c6ng
thric ho6 hgc, trgng luqng ho{c th6 tich, n6ng d0, d0 tinh khiet,
h4n sir dung, don v! cuttg c6p vd c6c canh brio ve bao qu6n vi an

toan. NhEn cldm bio khdng phai mAu, m6t cht vd b6m chic vio
lg trong qu6 trinh vfn chuytin vir sit dUng.

- OOi vOi c6c ho6 cn6t eOc nhu axit t10m <14c, brom... phdi c6

c5ch thric tl6ng g6i vd bdo quin ri6ng.
- C6c l9 ho6 ch6t dugc d6ng g6i trong c6c thtng c6 ngln dlmg
d6m bAo an todn khi van chuy,5n vi sir dung.
- H6a ch6t dim dO tinh khiiSt cho thi nghiQm thinh c6ng
- Lq dgng thtiy tinh t6i miu phni dim bAo t6t cho qu6 trinh nhfln

(' 100

31
Ammonium sulfate ((NH+)zSOa) ho{c
Ammonium nitrate (NH+ NO:)

(r
b 100

32 Hexane (CoHr+) ml 500

JJ Calcium carbide (CaCz) ots 300

34 Benzene (CoHo) ml 200

35 Toluene (CzHs) ml r00

36 Chloroethane (CzHsCI) ml 200

Glycerol (CrHrOr) ml 300

38 Phenol (CeHsOH) (t 100

39 Acetic acid (CH:COOH) m1 s00

40
Methylamine (CHrNHz) ho{c Ethylamine
(CzHsNHz)

ml 100

37
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41, Aniline (CsHsNHz) dang, b6o quan vd sir dung.
- Hang phni c6 noi sdn xu6t, hqn sri dpng, md hang h6a, ngudn
g6c xudt xri.

ml 100

42 Barium chlorid (BaClz) ob r00

V. MON SINH HQC
A THIET BI DUNG CHUNG

1 6ng nghiQm
Thtry tinh trung tinh, chfu nhiQt, Ol6x160mm, bo mi6ng, dim
b6o d6 bOn ccy hoc.

c6i 50

2 Ch0i rira 6ng nghiQm
C6n inox, ddi 300mm, l6ng ch6i aai rua dugc c6c 6ng nghiQm
ducrng kinh ttr 16mm - 24mm. c6i .7

J Kinh hi6n vi

Lo4i th6ng dqng, c6 ti6u chuin k! thu4t t6i thieur dO ph6ng dai
40-1600 lAn; Chi s6 ph6ng d4i vQt kinh (4x, 10x,40x, 100x); Chi
s6 ph6ng tlai thi kinh (10x, l6x); Khoing tli6u chinh th6 vi di0u
chinh tinh d6ng tryc; C6 hC th6ng diQn vd ddn tti kdm. Vung di6u
chinh ben di m5u c6 dO chinh x5c 0,lmm.(C6 thC trang bi tir 0l
ddn2 crii ktit n6i v6i thiet bi ngopi vi )

c6i 4

4 Ethanol 96o Loai th6ng dung. ml 100
5 Gi6y th6m Loai th6ng dung. Cu6n 7

6 BO dO mo
G6m I k6o to, 1 k6o nh6, I bQ dao m6, 1 panh, I dti, 1 mti m5c,
I bO dinh ghim, khay mO 66m tC ghim vflt mO Uing cao su ho{c
n6n).

B0 7

7
Video v0 ki thuflt ldm ti6u ban NST tam
thdi O chdu ch6u

MO ta cric bu6c minh hoa ki thu6t lim ti6u ban NST tam thdi O

chdu ch6u.
Video I

8 Binh tia nu6c Binh nhga th6ng dune. c6i
9 Pipet nhua Bdng nhya,loai 3 ml, c6 v4ch chia dOn 0,5 ml. cai I0
10 Dia d6ne ho Loai th6ng dung bdng thriy tinh. c6i 2
11 Lq kdm 6ne nh6 eiqt Bdng thiry tinh tring, 100 ml. c6i 7

t2 Lo c6 nrit nh6m Bdng thiry tinh trtng, 100 ml. c6i 7

13 Qui b6p cao su Bdng cao su. cei 7

t4 Bft vi6t kinh
Vitlt duo. c tr0n kinh, d6 xo6 bing nu6c, c6 hai ddu: lmm vd
0,5mm.

c6i 7

15 Miy cdtnu6c I lAn
C6ng sudt cit nu6c 4 litlh; Ch0t lugng nu6c ddu ra: D6 pH: 5.5-
6.5; D0 d6n diQn: < 2.5 trrS/cm; C6 chO d0 tU ngit khi qu5 nhiQt

t. : ,
hodc m6t ngu6n nu6c vio; Mrly dugc thi6t kC dC tr6n bdn thi

B0 I

5
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t6 Ctm bi6n d0 pH Phu hgp v6i b0 thu nhfn s6 liQu. c6i I
t7 Cim bi6n d0 Am Phu hqp v6i b0 thu nhfln s6 liQu. c6i I
B DUNG CU

L6p 10

Sinh hoc tO biro

1
Bq thi nghiQm x6c tllnh thenh phan hOa

hgc ctra ti5 bdo

-

C6i, chdy sri; Ong nghiQm; Gi6 de 6ng nghiQm; Ddn c6n; COc

thtry tinh lo4i 250m1; Kqp 6ng nghiQm; L9 kdm 6ng nh6 gigt; Lq
c6 nrit nh6m; Qui b6p cao su; Brit vi6t kinh; (TBDC); Cdc thriy
tinh 100 ml.

B0 4

2 BO thi nghiQm quan s5t c6u trirc t6 bao
Kinh hi6n vi; Lam kinh; Lamen; Kim mfli m6c; Dao cit tiOu ban;

Pipet; Gi6v th6m; Eia tl6ng h0; Gdng tay; (TBDC)
B0 4

J
BO thi nghiQm lim ti6u ban vA qu6 trinh
nguy6n phdn vd giam phan -

- Kinh hiOn vi; Lam kinh; Lamen; Kim mfii m5c; Dao cdt ti0u
ban; Pipet; Gi6y th6m; Dia d6ng h6; GAng tay; (TBDC)
- Ti6u ban c6c giai do4n cira qud trinh nguy6n ph6n (Ti6u bin c6

dinh, rO n6t nhin thdy dugc c6c giai doan cira qu6 trinh nguy0n
phdn o hinh tdy, hdnh ta);
- Ti6u bin c6c giai do4n cira qu5 trinh giim phdn (Ti0u ban cO

d!nh, rd ndt nhin th6y <luqc chc giai doan ctra qu6 trinh gi6m
phdn o chdu ch6u, hoa hdnh.

B0 I

4
B0 thi nghiQm thyc hinh phucrng phrlp

nghiOn criu vi sinh vQt vir sin phAm img
dung

- mu p"tri; fu* kfnh; Lamen; Kim mfli m6c; Kinh hiOn vi; Gi6y
thim; Pipet; Ddn c6n; Binh tia nu6c; (TBDC);
- Tr1s6y (01 c6i), 1o4i th6ng dgng trong phdng thi nghiQm;

- COc thiry tinh 100 ml 
-Binh 

thiry tinh 2L c6 nap dfy (Loai
th6ng dung);
- C6c thtry tinh 100 ml c6 nip clfly Goai th6ng dung);
- Khay inox (200x270)mm (Lo4i th6ng dung);
- B6t inox miQng 300mm (Loai th6ng dung);
- Ong dong 500m1(Loai th6ng dung);
- Gi6v do pH (Loai th6ng dung) ho{c cim biOn <10 pH (TBDC)."

B0 I

Ltfp 11
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-

Trao dOi nurfc vi khoring O thqrc vit

5
B0 thii5t bi kh6o s6t mQt sO at liQu khi
,l
trong cay

- BQ thu nhQn tin hiQu; do pH ho{c Cdm d0 pH; Cnm

bi6n dO Am; Cdn diQn tu; (TBDC);
- Thudc 300mm

B0 7

6
Bq thiCt bi kh6o s6t dinh tinh sg trao d6i
nu6c 0 co th,5 thyc vQt

- 6rg nghiQm; Cia Agtg 6ng nghiQm; Pipe! Nrit cao su; C6c

thriy tinh; Dao nho; (TBDC);
- Gi6v clorua coban (l hOp).

B0 7

0

7
BO thiCt bi quan siit luc l4p vi t6ch chi6t
c6c sEc t6 trong 16 city

- COi, chdy su a6cd""g; Pipet; 6ng nghiQm; Gi6 dO 6ng

nghiQm; Kinh hi6n vi; Lamen; Lam kinh; Efia thtry tinh;
(rBDC);
- Ph6u;
- Thriy tinh, dudrng kinh miQng ph6u tu 8G-90mm, cu6ng ph€u

ddi khoang 65mm;
- Binh tam gi6c, lo4i thiry tinh trung tinh, chiu nhiet, dung tich
100 ml, <10 chia nh6 nh6t 20m1, ducrng kinh miQng 20mm. Dim
b6o <10 b0n co hgc;
- Thu6c nhpa;
- 6rrg mao quAn ch6m sic kf. Lopi l+2+3+4+5 pl, dii 125mm,

c6 v4ch mric;
- Gi6y sic ki biur mong. Kich co ban c6 sEn 1Z0OxZ00mm;

1 00x200mm vd 50x200mm);
- Brit chi 28.

B0 5

8
BO thiet bi thi nghiqm vd su hinh thanh

tinh bOt

- Ddn nghiQm; thiry tinh; Dia petri; Panh kgp;

(rBDC);
- Luoi th6p kh6ng gi: (Lucri bdng inox hoflc t!r6p khdng gi, kich

thu6c khoang ltObitO;mm, bo canh, ch6c chao);

- KiAng 3 ch-6n: Ch6t tiQu Inox $\Phi$5mm, u6n trdn, dunng
kinh I c6 chdncao I chin c6 nrit

B0 7

9
Bg thi6t bl tlo oxygen trong qu6 trinh
quang hQrp

- BQ thu nhan tin hieu; thiry tinh, (TBDC);
- Cam bi6n oxygen hda
- Ddn ddn lem

B0 I
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10
BQ thi6t bi kh6o sat kha nlng h6 h6p 6
thUc v4t

- 6r,g nghiQm; COc thiry tinfu (TBDC)
- Nrit cao su kh6ng khoan 16

- Nrit thiry tinh c6 khoan 2 l5 vua khit v6i 6ng thuy tinh hinh
chfr U;
- PhEu thtry tinh than dei.

B0 5

11
gO tfri6t bi kh6o s6t c6c chi sO cira hQ
,l
tuan noan

Huy6t 6pk6 M6y do huy6t 6p co hoac dien tu
Loai th6ng dung.

B0 I

t2
BO thi.5t bi tim hi6u c6u truc vi ho4t dQng

cira tim
- B0 d6 m6 (TBDC)
- Mrly kich <IiQn.

B0 I

L6p 12

-

Di truv6n hgc

13 Bq thi nghiQm trich chitit DNA

-

- Cdi, chiy s.ri; Ong nghiQm; Giri <10 6ng nghiQm; Dta thiry tinh;
Pipet; Dia d6ng h6; Gang tay; (TBDC)
- PhEu Qopi th6ng dung);
- Lu6i loc ho6c vii mlur (Loai th6ng dung).

B0 I

t4
BO thi6t b! thi nghiQm ldm ti6u bdn quan

s6t dQt bi6n tr6n ti6u ban cO ei"n vd t4m
thli

- Kinh hiiSn vi quang hqc; BO dO m6; Lam kinh; Lamen; Kim
mfri m6c; Dao cit tiOu bAn; 6ng nh6 giqt; Gi6y th6m; Dia d6ng
h6; GAng tay; Ddn c6n; (TBDC)
- Ti6u ban dQt bi6n NST (Ti0u b6n c6 dinh mQt sO dang dQt bi0n

NST).

B0 I

Sinh thii hqc

15
B0 thiet bi khAo s6t tlpc tnmg co bin cira

l ,;. X -quan tne, quan xa

-ng nhdm: 6ng nhdm hai m6t 16x32 nho, vdi ti6u cu 135mm,
dQ ph6ng dai t6i da 16n tl6n 16 lan, dulng kinh 32mm.
- Thu6c do: Thu6c m6t, thu6c cuQn ho{c miiy do khoang c6ch

laser
- Ddy dt: DAy dt 1o4i c6.dulng kinh nho;
- Khung hinh vu6ng (bu6ng d6m): Trong khung chia 6 ban cd
(20x20)mm bang diy th6p.

B0 I

t6
BO thi6t bi do chi ti6u m6i trucrng trong
h0 sinh thii

- B0 thu nhqn tin hiqu; Cnm bi6n <I0 pH; (TBDC)
- Cam bii5n carbon dioxide;
- NhiQt k6 do ch6t l6ng;
- Nhi6t Am t6.

B0 I

C

-z

HOA CHAT
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Ltfp 10

Sinh hoc tG bio

1

Thu6c thri Lugol (150m1)
Ethanol 96% (100m1) (TBDC)
Sodium hydroxide NaOH (100g)
CuSo4 (s0e)
Thu6c thir Benedic (300m1)
Nu6c c6t 1to00ml) (TBDC)

B0 I

2
B0 h6a ch6t hm ti6u bAn, quan srlt c6u
truc tti bdo

Thu6c nhuQm Fuchsine (100m1)

Thu6c nhuQm xanh methylene (l00ml)
Dyrg dich KI (100m1)
DAu soi kinh (100m1)
Nu6c cAt ltoooml) (TBDC)

B0 I

J
B0 h6a ch6t xric dinh enh hucrng cira c6c
yOu t6 d6n ho4t tinh enzyme

Nu6c c6t (1000mD (TBDC)
NaCl (s00g)
Tinh bQt biiin tinh (50g)
Hydrochloride acid HCI (50m1)
NaHCo$_3$ (20g)
Thu6c thri lugol (100m1)
Thu6c nhuOm xanh Methylene (100m1)

B0 I

4
B0 h6a ctr6t hm ti6u ban NST, quan s6t
nguy6n phdn, gi6m phdn

Ethanol 96% (l00ml) (TBDC)
Thudc nhuQm Schiff (100m1)
Acetic acid (100m1)
Hydrochloride acid HCI (50m1)
Thu6c nhuQm carmine (100m1)
Thu6c nhuQm orcein (l00ml)

B0 I

5
BQ h6a ch6t thyc hdnh phucrng phSp
nghi€n cr?u vi sinh v6t

Thu6c nhuQm Fuchsin (100m1)
Thu6c nhu6m xanh methylene (100m1) B0 I

Ltfp rl

6
B0 h6a ch6t t6ch chi6t s6c t6 trong 16 cdy
vi sg hinh thAnh tinh bQt.

n-Hecxan (200m1)
Ethanol (100m1) (TBDC)
Etylacetale (200m1)

Potasium iodine KI (200 ml)

B0 I

86 h6a chdtxitc dinh thanh phan hOa hqc
, .1,.

cua te Dao
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r,

I
\

Coban Clorua $\text{CoCl}_2$ (500m1)

NaCl 0.9% (2000 ml)
7 Dung dich dinh du6ng Loai th6ne dune (s6 luqng pht hqp v6i yOu cdu sti dung) Chai 3

8 NaCl 0.65% Loai th6ng dung ml 1.000

Lim 12

Di truy6n hqc
9 86 h6a ch6t trlch chict nN,q. Ethanol 96% (100m1);Nu6c c6t ltOO-q11Bpq B6 2

-

VI. MON CONG NGHE
PHAN II: DINH HTIONG NONG
NGHIE,P

A THIET BI DTJIIG CHUNG

1 ThiCt bi do pH

Lo4i th6ng dung, cAm tay;
-Ddidott0-lad0pH;
- DQ phAn gi6i: 0,01pH;
- E0 chinh x6c: t 0.01%;
- Di0u kien lam viQc: 0 - 50oC;
- Hi6n thi: SO tr6n mdn hinh LCD;
(Hoac str dgng cdm bitin do pH o phin TBDC cira m6n hgc)

cei 2

2
ThiSt bi tlo ndng ilQ oxy hda tan trong
nu6c

- Lo4i th6ng dung, cAm tay;
- Pham vi do: 0-19,9 mgll;
- D6 phdn gi6i: 0.1 mgll;
- DO chinh x6c tu<mg dOi: +/- 0,5 mg/l;
- Tu rlQng bt nhiQt: 5 - 45"C;
- DiAu kiEn ldm viQc: 5 - 45"C;
- Nhigt dQ do: 5 - 99,9"C;
(Ho{c sri dpng cim bi6n do nting dQ oxy o ph6n TBDC cria m6n
hqc).

ce1 I

J ThiCt bi do him lugng amoni trong nu6c

- Lo4i th6ng dqng, cim tay;
- Thang tto: 0.00 - 9.99 ppm (mg/L) NH3 - N (amoni-nito);
- D6 ph6n gi6i: 0.01 ppm;
- DQ chinh x6c: t 0.05 ppm;
- MOi tru&ng do: 0 d6n 50oC;

c6i 2
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- Tg tlQng tit: sau l0 phrii khOng sir dgng
(Ho6o str dung c6m biOn o phdn THDC cua m6n hQc)

4 M6y hrit chdn kh6ng mini

- DiQn 6p:.220 d50ha;
- C6ng suat: 220W;
- C0ng su6t h.it: 0,12 Mps;
- Mric d0 hen : > 6 mric;
- Kich thu6c han: 50mm 300mm

c6i 2

5 Thi6t bi do tlQ man

- Lo4i th6ng dUng, cdm tay;
- Ph4m vi do: 0.00ppt- 50.00ppt (chi sd ppt s6 gam mudi
/1kg nu6c bi,5n tucrng ducrng l/1000);
- D0 chinh x6c: a 0,2%o;

- Pham vi nhiet <lQ <Io: 0 - 60'C;
- Hi6n thi: SO tr6n min hinh LCD;
(Ho4c sir dung cim bi6n do n6ng d0 man o ph6n TBDC cta m6n

hoc)

c6i 2

6 Kinh ltp cArn tay L"ai th6rs durs, dO ph6ng tlai t6i ila l0 l6n. Chi0c 5

B THIET BI THEO CAC CHU EE
II DUNG CU

C6ns nehO gi6ng ciy tr6ng

1 B0 dung cp gh6p cdy
Dao, k6o
binh tu6i J

lit; nilon 1Lr hui
B0

Triing trgt c6ng nghQ cao

2 BQ tr6ng c6y thtry canh tinh
- 15 lit, m6i thung
dAm b6o an todn
dich thui canh.

B0 5

vrr. MoN TrN HQC
I FndNc rHrI. c HANH TrN HQC

I M6y chu

Sir dgng mQt m6y tinh PC c6
lugng l6n hon m6y dirng cho
c6u hinh dim bio:

c6u hinh RAM,6 ctmg c6 dung
hgc sinh dO cni d{t lem miiy chtr,

+ Luu trfr bei thyc hdnh
+ Quan lf, ktit nOi t6t ca

cira hgc sinh vir c6c phdn mOm d4y hqc;
thi6t bi ngo4i vi trongmdy tfnh vh c6c

Chitic 2
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(

phdng m6y;
- chip cPU t6i thi6u i7 th6 h9 ttlfi 12 (bo nh6 ilQm >18M cache,
>2.50 GHz);
- 0 ctmg SSD > 5l2GB chuAn M.2 PCIe NVME + 1 HDD >
1TB;
- RAM > 32GB DDR5-4800MH2;
- VGA onboard holc card rcri,Intel UHD Graphics hoflc tuong
duong;
- C6ng ti5t nOi m{t sau tOi tnieu g6m: 2 x USB 3.2, I x LAN
(RI45), l xHDMI, I xMicrophone, l xLine-in, I xDisplay
port, 1 x Line-out, 2 x USB 2.0.
- C6ng ttit nOi mdt tru6c t6i thieu g6m: 1 x Headphone, 1 x
Microphone,2 x U.SB 3.2, 2 x USB 2.0;
Cei d{t duqc hQ tti6u hanh Windows Server 2022hoic tucmg

ducmg vi c6c phAn mAm ung du1re phuc vu quan lf vi td chric
day hqc kh6ng vi pham bin quy6n.

2 Mriv tinh dC ban ho6c m6y tinh x6ch tay

M6y tinh AC Uan

e6-u hinh ttim b6o: Cei d{t dugc c5c phdn m6m d4y hgc cria c5c

m6n hgc trong nhd tru<mg;
- Chip CPU: Coreru i5-12400 (socket FCLGA 1700; b0 nh6
dqm 18M Cache, t6c <I0 ccv bin 2.6 GHz) ho{c tucrng ducrng;

- 6 ctmg toi tnieu SSD 256GB chuAn M.2 PCIe NVME;
- RAM: l6GB DDR4-2666MH2;
- VGA: onboard hodc card r<ri, Intel UHD Graphics ho{c tuong
ducmg;
- C6ng ttit nOi m{t sau: 2 x USB 3.2; lx LAN (RI45); 1 x
HDMI; I x Microphone; 1 x Line-in; 1 x Display port; I x Line-
out;2 x USB 2.0;
- Cdng t6t nOi m[t tru6c: 1 x Headphone; I x Microphone; 2 x
USB 3.2; 2 x USB 2.0;
- f6t nOi dugc m4ng LAN vd Internet; man hinh: LED, 24 inch,
1920 x 1080 Pixels, FHD, 250 nits, IPS LCD;
- C6ng t6t nOi man hinh HDMV Display port/DVI phtr hgp voi

B0 10
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case m6y tinh (c6 c6p ktit nOi kdm theo);
- Ban phim: kfch thudc full size; d6y clm: USB;
- Chu6t: cim biOn quang hqc; s6 luqng nft: 3 nrit; brffi xe cu6n:
quang hqc; d6y iim: USB;
- 01 6 dia quang DRW: t6c d0 dqc/ghi CD 48x;
- webcam: USB2.0, HD 720p,30fps;
- Tai nghe: kiOu tai chpp, c6 micro;
Cei d{t duqc hQ tli6u hanh Windows 10 ban quyen trcy lOn vd
phAn m6m d4y hgc kh6ng vi pham ban quy6n.

J Bnn il6 mily tinh, eh6 ne6i Ban c6 thiet k6 phu hqp d6 m6y tinh. Ghe khdng li6n bdn B6 4

4 M6y in Laser
DQ ph6n gini t6i thi6u: 600x600dpi. T6c d0 in t5i thi6u:
lOtrang/phft Chitic 2

VIII THIET BI DUNG CHUNG
I Mriy chi6u (ho{c Man hinh hi6n thi)

Man hinh hi6n thi

- Lo4i th6ng dprg, man hinh tOi tnieu > 75 inch,
- DQ phin gihi 45 ho{c cao hcm;.
- C6ng kOt n6i: T6i thi6u c6 c6c c6ng HDMI/Display port/DVI x
1, Composite xl, Audio xl, USB x2, RS232/RI45 xl
- EQ tuong phan: 5000:1
- DQ sang: > 300cd/m2
- Ten s6 qu6t: >60H2;
- Loa:>2OW
- C6 ng6n ngt hi6n thi Titing Vi6t;
- St dsng.tliQn AC90-220Y150H2;
- Di0u khi6n tu xa: C6.

Chi6c 2


