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LleHTp oGpasoBaHmnA
ecTecCTBeHHO-HaAy4YHOM M

TEXHONMONMM4YeCcKoOM HanpasrieHHOCTEMN

Ilepeyennb

POCTA

000pyAOBaHUs U CPEACTB OOYyUEHHUS JIJIs1 OCHAUIEHUS [IEHTPOB 00pPa30BaHUS

€CTECTBEHHO-HAYYHOM U TEXHOJIOTUYECKON
HarpaBJIeHHOCTEN « Touka poctay

HaumenoBanue Kparkue npumepHbIe TEXHUYECKHE KommuectBo
O6opymoBaHus XapaKTEPUCTUKU
udposas OoOecrieunBaeT BEHIIONHEHWE JIAOOPAaTOPHBIX  pabdOT Ha 2
71a60paTopHs 1o OwWoylorMM B OCHOBHOW INKOJIE W MPOEKTHO-HCCIIEIOBATE
OMOJIOTUUN JACATCJIbHOCTH Y4allluXCsl.
(y4eHndecKas) Kommiexkramnusi:
BecnpoBoHO MyNBTUAATYMK 10 OHOJIOTHU C 5-F0 BCTpoe
JATINKAMU:
- TATYUK BIAXKHOCTH ¢ quarna3zoHoM usmepenus 0... 100%;
- IaTYMK OCBEIICHHOCTH C JIUAIa30HOM U3MEPEHHUS HE yIKE YeM
180000 1k;
- natuuk PH ¢ ananasoHoMm n3MepeHus He yxe uem ot 0 1o 14
- JaTYUK TEMIIEPATypPhbl C AUAIMMA30HOM U3MEPECHUS HE YIKE UCM
no +140 C;
- TaTIUK TEMIIePaTyphbl OKPY)KaIOUIel CPeIbl C TUAa30HOM H3M
He yxe yem oT -20 o +40 C;
AKceccyapsr:
3apsIHOE yCTPOMCTBO ¢ kabemem MiniUSB;
USB ananrep Bluetooth 4.1 Low Energy.
KpaTtkoe pykoBOACTBO MO 3KCIUTyaTanuu IUGpoBoi Jadopa
Hudposas BumeokaMepa ¢ METALTHYSCKUM IITATUBOM, Pa3pell
MmeHee 0,3 Mnukce. [IporpaMmMHoe obecrieueHue.
Mertoaudeckue pekoMmeHaanuu He menee 30 padoT.
Hudposas ObecnicunBaeT BBHINOJIHEHNE Ja0OpPaTOPHBIX PAabOT MO XUMHM Ha 2

naboparopusi o
XUMHAN
(yuenudeckas)

ypOKax B OCHOBHOIl IIKONE U IPOEKTHO-HCCIIENOBATENbCKON

JIESTEIbBHOCTH Y4allluXcsl.
Kommnekranms:

BecripoBoiHOM MyIbTHIATYUK 1O XUMHH C 3-Ms BCTPOCHHBIMH

JaT4YuKaMu:

- natunk PH ¢ auanasoHoM n3MepeHus He yxe ueMm ot 0 go 14 pH;
- JaTYUK DJIEKTPOMPOBOJUMOCTH C JMANA30HAMU WM3MEPEHUsS HE
yxe yem ot 0 no 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 mo 20000

MKCM;




- IATYMK TEMIIEPATyphl C TUANa30HOM U3MEPEHHs HE YIKE YeM OT -
20 no +140 C. OtnenpHble JaTYNKHU:

JATYHK ONTHYECKOHN TITOTHOCTH 525 HM.

Akceccyapbl:

- kabear USB coequHuTENbLHEI;

- 3apsIHOE YCTPOMCTBO ¢ Kabemem MiniUSB;

- USB amanrep Bluetooth 4.1 Low Energy.

KpaTkoe pyKOBOICTBO 10 3KCILTyaTaI|H ITU(PPOBOA 1aO0OpaTOpUH.
Ha6op nabopaTopHOii 0OCHacTKH.

ITporpammHoe obOecrieyeHue.

Meroaudeckue pekomeHnanuu He MeHee 40 pador.

Hudposas OO0ecrieurBaeT BBITIOIHEHUE YKCIICPUMEHTOB 10 TeMaM Kypca
naboparopust ¢uzuku. Komruiekrarms:
1o Qusuke - becipoBoIHOW MYJNBTHIATYUK
(yueHHuecKast) - 3apsITHOE YCTPOMCTBO ¢ Kabeaem MiniUSB;
- USB Ananrep Bluetooth 4.1 Low Energy;
- USB ¢uem-nakomnurens ¢ [10;
- Ka0eJb [T U3MEPEHUS TOKA U HATIPSDKCHUS,
- BBIHOCHOM 30H/I TaTYMKa MarHUTHOTO TIOJIS;
- BBIHOCHOM 30H]] JATYMKA TEMIICPATypHI;
- TppyOka narurka abCONFOTHOTO JIaBJICHUS;
- USB ommutorpad;
- kabenb ommyutorpada BNC-"Kpokoun
- coeneHUTENbHBIN Kabens USB
- KoncTpykTop amst mpoBeeHuUsI SKCIIepUMEHTOB;
- HabOP TOJIE KOHCTPYKTOPA IS POBEICHUS SKCIIEPUMEHTOB;
- Meroandeckre peKOMEH AN,
- PYKOBOJICTBO IO DKCILTyaTallUH;
- IaCHOPT U3ENHS;
- KEHC ¢ pyUYKOH.
O0pa3oBaTeiibH OO0pazoBaTenbHbI HA0OP AOKEH OBITH TPEeTHAZHAUECH IS
bl HAOOp IS M3yYEHUS POOOTOTEXHUYECKMX TEXHOIOT U, OCHOB
A3YYEHUS WH(POPMAIIMOHHBIX TEXHOJIOTHIA M TEXHOJIOTHI MPOMBILIUICHHOM
MHOTOKOMITOHE aBTOMAaTU3aIUH, a TAKXKE TEXHOJIOIUU IIPOTOTUIIUPOBAHUS U
HTHBIX AOJIATUBHOTO IMPOMU3BOJCTBA.
poboToTeXHIUE
CKUX CHCTEM U
MaHUITYJISITHOH
HBIX POOOTOB
(000
«ITpuxnamnas
pOOOTOTEXHHUKA
»). Habop mnsa
KOHCTPYHPOBaH
us «CTEM
Macrepckas
(STEM/Mactep
cKast
(STEM/STEA
M Macrepckast)
(Pacmmpennsrit
AR-RSK-WRS-

02




O06pazoBaTeNbH
blii  Habop 1O
MeXaHHKe,
MEXaTpOHWUKE U
pOOOTOTEXHUKE
KoncrpykTop
IPOTPaMMHUPYEMBI
X MojieJien
MHKEHEPHBIX
cucTeM
(PacmmpeHHslit)

HaGop momkeH OBITh TpeAHAa3HAYECH JJIS MPOBEACHUS YYCOHBIX
3aHATAN IO W3YyYEHUI0 OCHOB MEXATPOHUKA H POOOTOTEXHUKH,
MPaKTUYECKOTO MPUMEHEHUsI 0A30BBIX 3JICMEHTOB AJICKTPOHUKU H
CXEMOTEXHHUKH, a TAKXKe HanOoJee pacpoCTPaHEHHON AIIEMEHTHOM
0a3bl U OCHOBHBIX TEXHUYECKHX PEIICHUH, MPUMEHSACMBIX IpH
MPOCKTUPOBAHUHU M MPOTOTHIMPOBAHUN PA3THYHBIX WHKCHEPHBIX,
KHOCPHETHUECKHUX M BCTPAUBACMBIX CHCTEM.

O6pazoBaTensH
bl
KOHCTPYKTOD
JUIL  TIPAKTHKA
0J109HOTO
MPOrPaMMHUPOB
aHus

C KOMILIEKTOM
JTIATYNKOB
(000
«bCKOMID»).
HaGop
KOHCTPYKTOPCK
uit KJIMK
7880R

PobotoTexHuveckuii HabOp TMpeaHA3HAYEH ISl U3YyUCHUS OCHOB
POOOTOTEXHHKH, IEeTajeH, y3II0B U MEXaHH3MOB, HEOOXOAUMBIX JIJIs
CO3JIaHusI POOOTOTEXHUYECKUX YCTPOMCTB.

Ha6op npencrapisier co00l KOMIUIEKT CTPYKTYPHBIX 3JICMEHTOB,
COEIMHUTEIbHBIX JJIEMEHTOB u ANMEKTPOTEXHHUUECKUX
KOMITOHCHTOB.

Habop mo3BoJisieT IpOBOUTh SKCIIEPUMEHTSI 110 peaMeTy QU3HKa,
co3[aBaTh W MPOTrPaMMHPOBaTh COOMpaeMble MOICIH, U3
KOMIIOHCHTOB, BXOIAIIMX B €ro COCTaB, pabodue MOJICIH
MOOMJIBHBIX M CTAIlMOHAPHBIX POOOTOTEXHUYECKUX YCTPOMCTB C
ABTOMATH3UPOBAHHBIM YIIPABJICHUEM, B TOM YHCJIE HA KOJECHOM H
TYCCHUYHOM XOJy, a TakKXKe KOHCTPYKIHi, OCHOBAaHHBIX Ha
UCIIOJIb30BAHUU PA3IMYHBIX BHJOB Tmepenad (B TOM 4YHCIE
YEepPBSIYHBIX M 3y0UaThIX) a TAKXKE PhIYaroB.

Ha6op OI'D o

XHUMHHN

B Habop BXOIT:

- Bechl JlabopatopHsie anekTpoHHbie 200 T,

- CIMPTOBKA JabopaTopHasi,

- BOPOHKA KOHHYECKas,

- maJI0YKa CTeKJISIHHAS,

- mpob6upka I[TX-14 (10 mr.),

- cTakaH BBICOKU# ¢ HocukoM BH-50 ¢ meTkoii (2 wir.),

- MWIHHAP U3MEePUTENbHBINA 2-50-2 (CTEKISHHBIHN, C TPUTEPTOH
KPBIIIKOMN),

- IITaTUB 171t Ipooupok Ha 10 ruess,

- 32)KMM TIPOOUPOYHEIH,

- mmarenb-noxkeuka (3 mr.),

- HaOop ()ITaKOHOB JIJIsl XpaHEHUS PACTBOPOB M PEaKTUBOB (00BEM
¢makona 100 M - 5 KOMIUTEKTOB 1O 6 IIT.,

00bem (rakona 30 vt - 10 KoMIIIeKTOB 110 6 11T,

- IMIHH/P M3MEPHTENbHBIHN ¢ HocukoM 1-500 (2 mir.), ;

- crakas Boicokuid 500 Mz (3 . ), i1

- Ha0op epuIei Ut MBIThS ITOCYABI (€PII TS MBIThSI TPOOUPOK - 3
IIT., epII




JUTSI MBITBSI KOJIO - 3 IIIT.),

- Xasar Genbiii x/6 (2 mit.),

- IepYATKH PE3UHOBBIC XUMUYECKHE CTOMKuE (2 1mIT.),

- OYKH 3alIUTHEIE,

- puneTpsl Oymaxusie (100 wr.),

- roprouee juts criupToBok (0,33 ).

B coctaB Habop BXOIAT PEakTHBBI: ATFOMHHHM, XKeJe30, COJSTHAS
KHCJIOTa, METHJIOpamwK, (eHondTariens, amMMHaK, TEPOKCHI
BOJIOpO/a, HUTpAT cepebpa U Apyrue; B oOIIeH CIOXHOCTU - 44
pPa3IMYHBIX  BEIIECTBA, HCIOJB3YEMBIX JJISI  COCTABIICHHS
KOMIUICKTOB PEakTHBOB IIPH TPOBEACHUH HK3aMEHAIIMOHHBIX
IKCIEPUMEHTOB IO KyPCY MIKOJIEHON XHUMHUU

Ha6op OI'D o
busnke

[lITatuB 1a00paTOpHBIiA C AepKATEIAMU

BECHI AJIEKTPOHHBIE

MeEH3YypKa, npenaen usmepenus 250 mi

nuHamometp 1H

nuHamometp SH

WIAHJP CTaTbHOMU, 25 cM3

IUAJUHIP ATIOMHUHHUEBBIHN 25 cM3

WIAH]IP aTFOMUHUEBBIN 34 cM3

WIMHAP TIACTUKOBBINA 56 cM3 (115t N3MEpEeHUst CHITBI
Apxumena)

npyxuna 40 Hm

npyxuna 10 H/m

rpy3bl o 100 r (6 mit.)

rpy3 HaOOPHBIH ycTaHaBIMBaeT Maccy ¢ marom 10 r
MepHas JICHTa, JINHEHKa, TPaHCTIOPTUD

OpYCOK C KPIOYKOM U HUTBIO

Hanpasisomas aAnmuHoi He menee 500 M. JIomKHBI ObITH
o0ecreyeHbl

pasHble KodGUIIMEHTHI TpeHus: OpycKa Mo HampapIsSIoIen
CEKYHJIOMEP AJIEKTPOHHBIN C JATYHKOM
HAMPAaBIIAOIIAS CO IIKAIOH

OpYCOK JIEPEBSHHBIN C ITyCKOBBIM MarHUTOM

HUTSHOW MasTHUK C TPY30M C ITYCKOBBIM MarHUTOM H C
BO3MO>KHOCTBIO

W3MCHEHHUS JUTMHBI HUTH

pbIyar

OJIOK ITOIBVKHBIN

0JIOK HENOABV)KHBIN

KaJIOpUMETP

TEPMOMETP

HMCTOYHUK MUTAHUS TTOCTOSIHHOTO TOKA (BBIPSMHUTEIND C
BBIXOJIHBIM

HanpspDkeHneM 36-42 B nim GatapeiiHblii 070K ¢
BO3MO>KHOCTBIO

PETYJIMPOBKH BBIXOITHOTO HATIPSIKCHHS

BOJIBTMETP JIBYXIpenenbHbIi (3 B, 6B)

amnepMeTp AByxmpenenabHbli (0,6A, 3A)

pesucrop 4,7 Om

pesuctop 5,7 Om

nammouka (4,8 B, 0,5 A)

MepeMeHHkIH pe3uctop (peocrat) 10 10 Om
COeMHUTENbHBIE TpoBoAa, 20 miT.




KITIOY
HA0OP MPOBOJIOYHBIX PE3UCTOPOB PIS

coOuparomas JinH3a, GokycHoe paccrosiaue 100 mm
cobuparolias JinH3a, GOKyCHOE paccTosiHue SOMm
paccenBaroIias JInH3a, POKYCHOE PaCCTOSHUE -75MM

MOV (npunTep,
CKaHep, KOIHp)

Twum ycTtpoiicTa:

- MHOTo(hyHKIMOHAIIbHOE yCcTpoiicTBo (MDY);

- IIBETHOCTH IIeYaTh: YepHO-Oernas;

- TEXHOJIOTHA neyaTu: anekTporpaduieckas (;1azepHas,
CBETOJIMOTHAS);

- (hopmar nevatu: He MeHee A4;

- TUI CKaHUPOBAHMS: IIPOTSDKHBIH/TUIAHIICTHBIN;

- BO3MOYKHOCTh CKaHUPOBaHUs B (hopMaTax: He MeHee A4:

Hoytboyx

dopMm-dakTop: HOYTOYK;

XKecTtkast, HeoTKIIIOUaeMast KJIaBHaTypa: HAIN4Ke;

Pycckast packiaika KIaBHaTyphl: HATHYHE;

[uaroHans skpaHa: He MeHee 15,6 n10iiMOoB;

Pa3pemenue skpana: He meHee 1920x1080 mukceneit;
KonunuectBo snep nponeccopa: He MeHee 4;

KonndecTBo moToKoB: He MeHee 8;

BbazoBas TakToBas yactoTa nporeccopa: He MmeHee 1 [T
MaxkcruManbHas TAKTOBasI 4acToTa rporeccopa: He mernee 2,5 ['T';
Kam-mamsates pornieccopa: He meHee 6 MOauT;

OO0BbeM yCTaHOBJICHHOM ONepaTUBHOM MaMsATH: He MeHee 8 ['0aiiT;
O0BeM nojIep)KUBAEMOM OrlepaTUBHOM HaMsITu (JI71s
BO3MOYKHOCTH

pacipenus): He MeHee 24 ['0aiiT;

O6nem Hakonutenst SSD: He menee 240 I'6aiiT;

Bpems aBToHOMHO#1 paboTHI OT OaTapeu: He MeHee 6 Yacos;
Bec HOyTOyKa ¢ yCTaHOBJICHHBIM aKKyMYJISITOpoM: He Goutee 1,8
KT

Bremmnnit uatepdetic USB crannapra He Hmke 3.0 He MeHee
Tpex

CBOOOIHBIX;

Buemrnnit uatepdeiic LAN (ucmonb30BaHne mepexoTHUKOB HE
NPeTyCMOTPEHO): HAJTHYHE;

Hanuuue moyneit u untepdeiicor (MCIoIb30BaHNE
MEPEXOJHUKOB HE

npexycmotpeno): VGA, HDMI;

Becniposonas cBs3p Wi-Fi: nannume ¢ mommep:xkoit cranaapra
IEEE

802.11n wim coBpeMeHHee;

Web-kamepa: Hannuue,

Manunynsatop "MbIe": HaTH4IHE;

[IpenycranoBneHHas onepaoHHas CUCTEMA C TpapUYeCcKUM
MIOJIB30BaTENbCKUM HMHTep(delicoMm, odecrieunBaromias padboTy
pacnpocTpaHeHHBIX 00pa30BaTENbHBIX 1 00IIECUCTEMHBIX
HNPUIOKEHUHN: HAJIMUKeE




