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1. Hasnauenune

1.1. Habop "lludposas nabopatopus no XuMuM (yueHudeckas)" rpeaHa3sHadeH Ajs KOJTMYECTBEHHOIO M3MepPEHUs
OCHOBHBIX XapaKTEPUCTHK XUMUYECKUX peakLMil U CBOWCTB UX npoaykTos. L{udposas naboparopus paboraet
B KOMIUIEKTE C MEPCOHATIBHBIM KOMITBIOTEPOM (HETOYKOM).

1.2. HabGop mpumeHseTcs MPU H3YYCHHH OCHOBHBIX XHMMYECKHMX MOHATHH, pacTBOPOB, XMMHYECKHMX CBS3€H,
SIIEKTPOJIMTUYECKOM fuccolaiiuy B 0611eo0pa3oBaTe/IbHBIX 1IKOJIAX, a TAKKE B yUPEKACHUAX HA4aJIbHOIO U
cpeanero npodeccuonanbHoro odpaszosanus. Kpome toro, Habop npumMeHsercs Ui OpraHu3aliy MPOEKTHON
JIeSITeNIBHOCTH YUaIlUXCs.

1.3. udposas naboparopus npeaHazHaueHa ass padoTsl npu Temneparype ot +10 °C go +35 °C u oTHOCHTENBHON
BJIQXKHOCTHU OKpYy>Karouiero Bozayxa ao 80% npu 25 °C.

1.4. TemmepaTypa XpaHeHUs ¥ TPAHCIIOPTHPOBKHU OT +5 a0 +60 °C.

2. OcHOBHbIE TEXHHYECKHE JaHHbIE:
2.1. Hudposoii natuuk pH:

o Jluanazon m3mepenuii natuuka pH, pH 0-14
e Paspemenue narumka, pH 0.01
e Jluamaszon pabouux Temneparyp Aaruuka pH, °C 10-80
e [lorpewrHocTs M3MepeHuii natumka pH, en. pH 0,1
e UyBCTBUTEIBHOCTD AATUHKa, €. pH 0.01
e Tun paszbema s NOAKIOYEHU U3MepuTeapHoro pH-anexkrpoaa BNC
2.2. Ludporoii gaTumk 371eKTPUIECKOH MPOBOAUMOCTH:
e KonuyecTBO AMana3oHOB U3MEPEHUH AaTUMKa, LIT. 3
o J[pama3oH uaMepeHui natumka 1, MkCm/cm 0-200
o Jluama3zoH uaMepeHnH natunka 2, MKkCm/cMm 0-2000
o Jluana3zoH u3MepeHuit gartuuka 3, MkCm/cM 0—20000
e Pazperienue ajs aAuanasona garumvka 1, MmxCm/cm 0.1
e Paspeuienue /15 quanazoHa garyuka 2, MkCm/cm 1
e PaszpeuieHue uis quanazona garuuka 3, MKCM/cm 10
e [lorpeuHocTh U3BMEPEHUH, %o 10
e Tun pazpema 1Sl NOAKIFOYEHHU U3MEPUTEJILHOIO LIyl BNC
2.3 IudpoBoii gaTUUK TeMIIEpaTypbl UCCIIELYEMOM CPE/IbI:
e JluamazoH W3MepeHui naryurka Temnepartypst, °C ot -20 no +140
e Paspewenue garumka, °C 0,1
e [lorpemHocTh M3MEPEHHUH TaTuMKa Temmeparypsbl, °C 1
e BBIHOCHOH TeMIlepaTypHBbIi 1yl
U3 HepIKaBelollel CTaly ¢ TeMIIepaTypHBIM CEHCOPOM BHYTPH IiyTia HaJlMure
o JluameTp pazbema-rHe3/10 [Jisl TTOAKIIOUEHHUS LTeKepa H3MEPUTEIBHOIO 11yTa, MM 3.5
2.4 Paspsanocts Berpoennod AL mynsTunaTumka, OuT 12
2.5 Hurepdeiic 6ecrnipoBoHOTr0 NOAKIIOUEHUS MynbTHAaTUMKa Bluetooth, Bepeus 4.2
2.6 EMKOCTb BCTPOSHHOM aKKyMYJISSTOPHO#M Gataped MOy sl COMPSOKSHHA MyJIbTHAATYMKA, A*u 0.7
2.7 HomuHasbHOe HampshkeHUe Oartapen akkymynsropa, B 3,7
2.8 Tun pazpema JJisl MOAKIIOUEHMS K MYyJIbTHAATUUKY 3apsHOIO YCTPONCTBA USB Type-C
2.9 HanpspkeHue TUTaHUs MyJIbTHAATYHKA, B 5
2.10 "'abaputHble pasmMepsl KOpITyca MyIbTHAATUYHUKA
(8 cOope 1 6e3 yueTa rabapuTHBIX Pa3MEPOB Pa3beEMOB), MM 133x70x22

2.11 lludporoii AaTUUK ONTHYECKOM TUIOTHOCTH:

e JlnanaszoH usMmepeHuii naturka, D 0-2
e Paspeiuenue garuuxa, D 0.01
e TlorpeuiHocTs U3MeEpEeHU AaT4uMKa, %o 10
e JlnyHa BOJIHBI UCTOUHUKA CBETA, HM 525
e Pazwem 1g noaxiouenus K [1IK USB (tun BF)

e PasneMm 11g NOAKIIOYEHMS K MOJIY/IHO COMPSKEHUS C IaTUUKOM,
K Arduino-coBMecTUMBIM POOOTOTEXHUUECKUM U3AETUIM
U K UMEIOIIUMCS O10KaM cOopa TaHHBIX IDC



» TaGapurHble pa3meps! KOpITyca gaTumKa
* (bes ydera raGapuTHBIX pasMepoB (GHKCATOPa), MM

2.12 Matepwuan kroBeTbl

2.13 LBeT K10BETHI

2.14 T'aGapurHbie pasmeps! kioseTsl (JIXILIxB), mm
2.15 Marepuain BOpoHKH

2.16 JlnameTp BOPOHKH, MM

2.17 O6BeM KoIObI KOHUUECKOMH, MJT

2.18 Marepuain ko166l KOHUUECKOMH

2.19 Matepuai noxeuky I COKAraHus

2.20 O6bem cTakaHa MIaCTUKOBOTO TUM |, Mt

2.21 Marepnan cTakaHa MiIacTUKOBOro Tl

2.22 O0beM cTakaHa MIaCTHKOBOTO THIT2, MJI

2.23 Matepuai crakaHa MiacTUKOBOTO THII2

2.24 O6bem UMIMHAPA MEPHOTO, MIT

2.25 Marepuas LHIMHAPA MEPHOTO

2.26 Marepuan Yamku [TeTpu ¢ KpbIKoi

2.27 Nwuamerp Yawku [etpu, Mm

2.28 Marepuan mmnarens-noxeuku

2.29 I'abapuTHble pasmeps! KoHTeitHepa (B cbope), Mm
2.30 Cpok cityx0bl, ner

3 KommnuexTtHocTb
3.1 MynbTHaaTYuK:
* ludporoii naTumk s1eKTpUIECKOH TPOBOAUMOCTH
¢ Iludporoit naTuux pH
* [udposoii narunk Temneparypsl UCCIIeTyeMOit cpepl
3.2 becnpoBoaHOM MomyNb conpsikeHus MYJIBTHIaTYHKA
3.3 udpoBoit naTunk onTHYECKOH TIOTHOCTH 525 aMm
3.4 Kropera
3.5 Habop naGopaTopHoii ocHacTKH:
e Boponka
¢ Konba konnueckas 100 v
o JloXKKa Il COKUraHUs BELIECTR
Crakan riactukossrit 100 mi
CrakaH nmacTukoBblit 30 Mo
Hununap mepusiit 100 mn
YHauika ITetpu ¢ kpelmkoit
Ilnarenp-noxeuka
3.6 Ananrtep USB Bluetooth
3.7 Kabenb coeqmunrensuriii (USB2,0 A — USB Type-B)
3.8 Kabenb coenuuuTenbHbIH (USB2,0 A — miniUSB)
3.9 KaGens coepunurensusiii (USB2,0 A — USB Type-C)
3.10 Kabenb coenqunurensupiii IDC
3.11 KomMGHHMpOBaHHbIIH pH-3nexktpon
3.12 llyn ¢ snextpomamu s U3MEPEHHS 5JIEKTPOTIPOBOIHOCTH
3.13 ®new-Hakonurens ¢ 10
3.14 CereBoe 3apsigHOe yerpoucreo USB
3.15 Metonuyeckue pekomennanuu

3.16 Kpatkoe pykoBoacTBoO 1o OKCIITyaTaluu
3.17 MNacnopr

3.18 YnakoBka — KOHTENHEp ¢ KPBITIKOH
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YecrpoiicTBo H npuHOHI PaboTbl

Ha6op «lludposas nabopaTopusi mo XUMUM (yUeHHHUECKas)» NpelcTaBiseT coO0il KOMIUIEKT, C IOMOLLbIO
KOTOPOIrO BBINOJHSIOTCS paboTel MO M3MEPEHMIO XapaKTepPUCTUK XHMHUECKMX peakLMH M CBOWCTB HX
MIPOJYKTOB.

H3MmepeHuss OCYIIECTBISIOTCS C TOMOUIBIO  LMGPOBOro MyJbTHAATYMKA. BapuaHTel NOAKIIOYEHUS
MyJbTHAaTYHKA K peructparopy Aantbix (ITK) Briiovator B cebs kak OecnipoBojHOe COSAMHEHME 110 KaHajlam
Blueotooth ¢ noMoLIBIO MOYJISE CONPSKEHUS, TaK W MPsIMOe TOKIIIOUEHHEe ¢ TOMOILBI0 coeuHuTesHoro USB
kabens. Jjig coequHeHUs] MOIYJIs COTIPSDKEHHS ¢ MYJIBTHAATUMKOM Hcmoib3yeTcs: pazbeM Thna IDC. Takxoke
pazbem IDC cayxur and BBIBOJA aHAJOrOBOrO CHUrHaja MpH  MOJAKIIOUYEHMH MYJIBTHAATYHKA K
POOOTOTEXHUUSCKUM U3/IENIUAM H K Gi1okaM cOopa JaHHBIX.

Paszvem IDC Tuna umeeT ciaeIyolyo MApKUPOBKY KOHTAKTOB:
s Curnan 1 +5B 3emiist
Curnan 2 TX/SCL RX/SDA

JlaT4yuk ONTUUYECKOM MIOTHOCTH KOHCTPYKTUBHO uMeeT I1-06pasHblit KopIlyc ¢ na3zaMu, COOTBETCTBYIOLUIMMH I10
pa3mepaM OOpTHKAM KIOBETbI, [UTIOC BUHT 47151 PUKCALMK KIOBETHI.

HudopMalLMOHHBIE pecypehbl: HHTEPHET CalT MpeanpHUsTHs-u3roToButens https:/nau-ra.ru/ ; YouTube xanan
“Hayunble pa3BnedeHus’ .

Yxa3zanusi Mep 6e30MaCHOCTH

ITpu pa6ote ¢ Habopom «L{udpoBas nadoparopust Mo XMMuM (ydeHHUYeCKas)» HEOOXOIMMO BbINOIHATE 001IMeE

npaBujia H Tpe6OBaHI/I5! 6630HaCHOCTI/I, npeayCMOTPEHHBIE I COOTBETCTBYIOLIECTO KabuHeTa
O6pa3OBaTeJ'II>HOFO YUPEKACHUA.

He nomnyckats nonaaaHus BOAbl HA KOPIYC MyJbTHAATUHKA.
3ampeniaeTcs BCKPBIBATh 271€MEHTHI Ha0opa, a TakKe MoABepraTh UX y1apHbIM U CUJIOBBIM Harpy3KaM.
HoaroroBka U NOPAIOK PadoOTHI
[ToaroroBka v NOpsI0K padoOTH ONUCAHBI B METOJMUYECKOM PYKOBOJICTBE.
Texnuyeckoe o0cayKMBaHHE
Hznenne He obcmyxuBaercs.
CBuaeTenbcTBO 00 YIIAKOBKE

HaGop "ludposas nabopatopus mo XuMuM (ydeHudeckas)' YNAaKOBaH COIMIACHO TpeOOBaHMsM,

peyCMOTPEHHBIM KOHCTPYKTOPCKON JOKyMEHTaLMe.
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JaTa ynakoBku VYnakoBky Npou3sBei

CgeleHusi 0 pexjamManusax

OdopmieHHbIe aKThI-PeKIaMaLMK A0JKHbI HAIIPaBJIATHCS PeANPUATHIO-U3NOTOBUTEIO 110 apecy:
manager{@nau-ra.ru .

TapanTns H3roToBHTENS
[MpeanpusaTHe-U3rOTOBUTENL rapaHTupyet padoty Habopa "L{udposas nabopatopus no XumMuu (ydeHudeckas)"

H COOTBCTCTBUEC €TO Tpe6OBaHI/I$lM TEeXHUYECKOM JOKYMEHTAlUM B TCUYCHHC 18 MecsueB co aHA BBOJA B
OKCIUTyaTaluHrro. KOMHHGKTy}OIIU/Ie, Y KOTOPBIX B TEUECHUE FapaHTHﬁHOFO CpoKa O6Hapy)l(I/IBaeTCH HECOOTBETCTBUEC
Tp€6OBaHId51M TEXHUYCCKUX YCHOBI/Iﬁ, 6€3B03M63I[H0 3aMECHAKOTCA WKW PEMOHTUPYIOTCA THPEANPpUATHEM-
H3rOTOBUTEJIEM IIPH YCIIOBUU CO6J'[}OI[€H1/I$I HOTpe6HTeJ’[eM MpaBWJI TPAHCIIOPTHPOBAHKWA, XPAaHCHHA W SKCIUTYaTaluH.



