JaTuMk ra3onoaioHOro KUCHIO
(Aptuxkya O2-BTA)

JlaTyuk ra3omno/fiOHOTO KUCHIO MOKHA BUKOPUCTOBYBATH JJISi MOHITOPHHTY PiBHIB ra3omnoliOHOTO KHCHIO B
pi3HEX OloNOriYHMX Ta XIMIYHMX eKclepuMeHTax. Lled paryuk mNpU3HAYEHWH M1 BUMIPIOBaHHS
KOHIICHTpaIIii ra30moai0Ho1, a He BOAHEBOT ()OPMHU KHUCHIO.

Hpumitka: Ilpogyktn Vernier po3poOieHi ans HaBYanbHUX Hijed. Hami mpoaykTu HE peKOMEHIY€EThCs
3aCTOCOBYBATH Yy JKOAHUX IIPOMHCIOBUX, MEOUYHMX a00 KOMEpUiMHMX Ipolecax, HampHKIaa: st
peaHiMaliii, BCTAHOBJICHHS JIIarHO3Y Malli€HTa, /Ui KOHTPOJIIO HajJ BUPOOHUYUM MPOILIECOM a00 Oyab-sIKOTO
MPOMHMCIIOBOTO aHAMII3Y.

Cxian
e JlaTyuk ra3omnoj[i0HOTO KUCHIO
e [locyauna nns BizOupaHHA mpo6 ra3y 06’emom 250 mi (rursimka Nalgene 3 KpUILKOIO)

Bignosinne nporpamue 3a6e3neueHHs Ta intepdeiicu
[Nepenik iHTepdeiiciB Ta MporpaMHOTO 3a0€3MeUeHHsI, CYMICHOTO 3 IATYMKOM T'a3010i0HOTO KUCHIO, MOYKHA
3HalTH HAa WWW.vernier.com/manuals/o2-bta.

3 yoro moyatu

1. Migxmouits gatuuk g0 inrepdeticy (LabQuest Mini, LabQuest 2, T.1.).

2. 3amycriTh He0OXiaHY mporpamy mo 30opy aanux (Logger Pro, Logger Lite, LabQuest App), k1o BoHa
1Ie He aKTUBOBaHa, 1 00epiTh ¢pyHkuito «Hosuit» (New) 3 mento «Daitn» (File).

[Iporpama BHU3HAUWTH NATYWK 1 3aBaHTAKUTH HAJAIITYyBaHHS IJis 300py JaHWX 3a 3aMOBUYYBaHHAM. Temep
MO’KHa po3MoyaTs 30ip TaHHX.
Sxmo BU 30mMpaere mani 3a gomomororo Chromebook™, moOinpHOrO mpuCTporo, Takoro sik iPad® abo
wranmer Android™, um OGe3mpoBimHOTO nMarumka abo iHTepdeiicy Vernier, mepeiniTe 3a HACTYITHUM
MOCUJIAHHAM, I[00 OTpUMAaTH HalHOBINIY 1H(OpPMAIIiIO PO 3’ €JHAHHS:

Www.vernier.com/start/o2-bta

BukopucTaHHA MPOAYKTY
[ligkaro4iTh NATYMK BIAMOBITHO O €TaliB, OMHUCAHHMX Y PO3MAUT «3 YOTr0o MoyaTH» i€l IHCTPYKIi 3
excruryaranii. Ilpumitka: {1 oTpuMaHHS HallKpamux pe3yiabTaTiB TPUMAaWTe JAaTYWK Y BEPTUKAIHLHOMY
ITOJIOKEHH] IKOMOTI'a JOBIIIE.

Bineo
Bizneo, moB’s3aHi 3 IPOYKTOM, MOKHA [IEPETITHYTH Ha WWW.Vernier.com/02-bta.

Kaniopysanns

Jns GaraThoX BUMIpIOBaHb MOXK€ 3HAJOOWTHCH KamiOpyBaHHS NaT4HWKa ra3omomiOHOro KHCHIO. JlaTdmk
MOCTAYa€ETHCS 3 MPOBEACHUM KaniOpyBaHHSIM.

st OinpIT TOYHMX BUMIPIOBaHb JAaTYWK MOXKHA KamiOpyBaTH 3 BMicToM KucHIO Bix 0 1o 20,9%. Bukonaiite
MPOLEAYPY KaliOpyBaHHS ABOX TOYOK. J[JIs mepInoi TOYKM HATHCHITH Ta YyTPUMYHTE KHOIKY YCTAHOBKH Ha
HyJIl 3 MyHKTAPHAM 00’ €KTOM, TaKUM SIK BHUIIPSIMJICHA KaHIIEISAPChKa CKpinmka. KHOIKa 3HaXOAUThCS 3 OOKY
narynka 0inst CAL (xanibpyBanust). BeeniTs 3HaueHHs 0 U1 bOTr0 MOKa3HUKA.
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Bignycrite KHONKY 1 BH3HAuTe APYrMH IOKa3HUK. YBeNiTh 3HaueHHA kucHio 20,9% abo BumpasneHe

3HaUeHHs 3 Tabnuui B po3aini «Brmimue Bomorocti» i€l iHcTpykmii 3 ekcruryaramii. Ilicns mporo matymk

MOBMHEH mMoKasyBaTu 3HadeHHA 20,9% (abo 3HadeHHs, yBemeHe 3 TaOmwmi). Jns Ouremn geranpHOI

iHpopMaLii o0 KaniOpyBaHHS, TUB. BIANOBIAHI IOCHIAHHS HIXKYE.

Bu MosxeTe Takox 30eperTu Baiie cTaHAapTHe KaliOpyBaHHS Ha AATYNKY, BUKOHABIIN HACTYIHI JIii:

1. Tlepeiinits y BKIagKy «30epiraHHs» 1 HATUCHITH KHOTIKY «BcTaHoBUTH KanmiOpyBaHHs natanka» (Logger
Pro) abo «30epertu kamiopyBanus» Ha natuuky (LabQuest). Ilicns 30epeskeHHs HOBE KalliOpyBaHHS
Oyze BUKOPHCTOBYBATUCH aBTOMAaTHYHO HE3aJICKHO Bij iHTEpQENCy, 3 IKUM 3 €IHAHUH NaTYHUK.

2. HarucHith «BukoHaHOY, 11100 3aKIHUUTH MPOIEC KATiOpyBaHHS.

e [ucTpykmii momo kamiOpyBaHHS 3a momomororo mnporpamu  Logger Pro MokHa 3HalHTH Ha
www.vernier.com/til/2341

e JHcTpykuii momo kamiOpyBanHs 3a  gomomororo  LabQuest App MokHa 3HaiTM  Ha
www.vernier.com/til/3394

e [HCTpyKUii moxo0 KamiopyBaHHs 3a qonoMoror I'padiunoro anamizy 3 Chromebook mokHa 3HalTH Ha
www.vernier.com/til/3631

e [ucTpykmii mono kamibpyBauHs 3a momomoroio I'padignoro amamizy 3 mpuctpoem iOS abo Android
MOJKHA 3HaATH Ha Www.vernier.com/til/3630

Bnuus Bostorocri

OCKIJIbKM KOHLIEHTPAI[ISl KUCHIO BapilOETHCSA 3aJI€KHO BiJ| BUIIAPOBYBAaHHS BOAM B arMocdepi, BaM MOKeE
3HaI00MTHCh HATALITYBaHHS BALIOr0 3HAYCHHS Ui KamiOpyBaHHS aTMOC(H)EPHOro KUCHIO, MO0 MOKpaIUTH
TOYHICTh BUMIpIOBaHb NPY BUKOPUCTAHHI JJaTUMKa TazonoAiOHoro kucHio. Jomyctume 3naueHHs 20,9% mns
PiBHIB aTMOC(EpPHOT0 KHCHIO BUMIPIOETHCA B CyXOoMy HOBITpi (Bosoricts 0%). SIkmio BaM Bioma BiZHOCHa
BOJIOTICTh B MICTi, /i¢ BH TIPOBOAMTE KadiOpyBaHHS, BU MOXKETe BUKOPUCTATH OJHE 31 3HAYCHb HWXKYE, 1100
3amianuTH 20,9%.

BinHOCHA BOJIOTICTD 0% 25% 50% 75% 100%

Kucensb y % Big 00’ emy 20,9 20,7 20,5 20,3 20,1
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TexHiuHi XapaKTepuCTUKH

Jianazox 0-27% (0270 u./miH.)
IToxubka + 1% 06’ emy O? (ipu 760 MM.pT.CT)
Po3nainbHa 30aTHICTE 0.01%
[lepion HarpiBaHHs <5c
Yac pearyBaHHs 90% dinanpHOrO MOKAa3HMKA Uepe3 ~12 ¢
Jliama3oH BUXIAHHMX CUTHAIIIB 0 1o 4,8 BIIC; 2,7 mo 3,8 BIIC @ 21% O2
Buximuuii omip 1 xOm
BxinHa Hanpyra 5 BIIC +/-0,25 BTIC
Pexxum BinOopy mpob razy Hdudysis
Jlianazon HopmanbHux | Bix 20 mo 30 °C
TEeMIIepaTyp eKCIuTyarartii
[Hianazon Temneparyp | Bin -20 mo +60 °C
30epiraHHs
Jliana3oH 3Ha4YeHb TUCKY Bix 0,5 1o 1,5 aTm.
Bruus Tucky [psiMmo nponopuiiHmiA
Vout = Vout (cranmapr) x (P/1013)
3naueHHs  kaniOpyBaHHsS 3a | Haxmi: 6,5625 %/B
3aMOBYYBaHHIM [Tepepis: 0%
Posmipu TpyOka gatunka: moBxxuHA 45 MM, 30BHINTHIHN giameTp 28 MM
3aranbHa goBxuHa: 120 MM

Horasng Ta 00cayropyBaHHs

BaxymBo: J[aTunk ra3omnofiOHOT0 KUCHIO NOTPiOHO 30epiraTu y BepTHKAILHOMY IOJIOKEHHI, SIKIIO BiH HE
BUKOPHUCTOBY€EThCS. lle HEOOXimHO s TEXHIYHOrO OOCIyrOBYBaHHS JaTdvKa. 30epiraHHs B IHIIOMY
MOJIOKEHHI CKOPOTHUTH MEPioA eKCIUTyaTalii AaTunKa.

31 30UTBIICHHSIM TPHUBAJIOCTI BHKOPHUCTAHHS JaT4yvKa Ta30MOAIOHOTO KHCHIO, HOrO TOKa3HUKH OyIyTh
3HIKYBATUCh. Lle HOpMaNbHO, OCKIJIBKU XiIMiYHI pEYOBHHH Y TallbBAaHIYHOMY €JIeMEHTI BUUepmyoThes. Lle
HE O3Hayae, M0 JaT4yuK Ounbmie He Oyne (YHKI[IOHyBaTH, HATOMICTh, II€ O3HA4a€, M0 BaM IOTPIOHO
MIPOBOANTH KalliOpyBaHHs Ta 30epiraTé HOro 3rilHO 3 OMHCAaHUM BHIIE. SIKIO MOKa3HWKH B TOBITPi HIDKYE
12% nepen kaniOpyBanHusaM abo 1,8 B min yac xaniOpyBaHHs, NOTPiOHO 3aMiHUTH IaTYUK. Bu MOkeTe 3HATH
CBIiif JaTYMK Ta BCTAHOBHUTH HOBHUI €JIEMEHT, a00 IpHua0aTH HOBUI JaTYHK.

[Mopanu mom0 TOro, sSK MPOJOBXKUTH TEPMiH EKCIUTyaTallii JaTdyuKa Ta30IM0i0HOr0 KHCHIO, JHUB. Ha
www.vernier.com/til/2588.

[puHIUAn podoTH TaTYKKA

JlaTumk Ta30moNiOHOTO KUCHIO Vernier BHMIpPIOE€ KOHIIGHTpallii KHCHIO B Jiama3oni Big 0 mo 27% 3
BUKOPUCTAHHSIM TajlbBAHIYHOI'O €JIEMEHTY. EJIEMEHT MICTUTh CBHMHIIEBUH aHOA Ta 30JI0THH KaTo/,
3aHypEeHUl B €NeKTPONiT. MoJleKyln KUCHIO, IO MOTPAIUIIOTh O €IIEMEHTY, BHIYYarOThCs
CJIEKTPOXIMIYHUM CIIOCOOOM Y 30JI0TOMY KaTOIl.
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B pesynbprati Takoi enekTpoxiMidHOT peakilii CTBOPIOETHCS CTPYM, IPOTIOPIIIMHNHN KOHIIEHTpAIlii KHCHIO MiX
ellekTpoiamMu. BUXigHU cUrHaN JaTyuKa - [1e BiJIOBiIHA HANIPYTa, MPOMOPIIiiiHA CTPYMY peaKIIii.

YcyHeHHs1 HeclipaBHOCTEH

e He 3Baxkarouu Ha Te, IO JATYHMK TOCUTH IIBUAKO pearye Ha 3MiHM KOHIIEHTpAIlii KHCHIO, Ta3 MMOBUHEH
NPOHMKATH B TalbBaHIYHUH €JIEMEHT, L0 3HAXOAUTHbCA y BEPXHIH HacTHHI CTEp)KHS JaTyhKa Mepen
MOXJIMBUM BUSIBIICHHSIM OYIb-IKMX 3MiH y KoHHeHrtparii. Ockinmbku audysis Ta3y € MOBUIBHUM
MPOILIECOM, MOJKJIMBI TICBHI BIJIXUJICHHS B TIOKa3HHUKAX.

e [lig yac 300py AaHUX y KOHTPOJBbOBAaHOMY CEPEJOBHIII MH PEKOMEHAYEMO BaM BUKOPHCTOBYBAaTH
HaKOMMMYIyBaJIbHY TWIAmKy Nalgene ma 250 mu, mo momaeTbes A0 Bamoro marduka. [lomicTiTh
HAKOHEYHWK JaT4YWKa B OTBip IUIAIIKH 1 MPOIITOBXHITh NAaTYMK B IUIAMIKY. SIKIIO martumk He Oyne
pyXaTHCh Jajli, BAHWKHE yIIinbHeHHS. [ly:ke BaxkiIuBo: B »ogHOMY pasi He KIaaiTh HaTYUK B PIAMHY.
JlaTyuk npu3HAYEHUH JMIIe AT BUMIPIOBaHHS KOHLEHTpALil ra30moAi0HOT0, a HE BOAHEBOT'O KUCHIO.

e Jlns 300py HaHWX B KOHTPOJIHOBAHOMY CEPENOBHWINI Ta /s BUKOPHUCTAaHHA HAIIOTO JaTdhKa
BYTJIEKUCIIOTO Ta3y, MH pekomenayemo npuadatu BioChamber 250 (emuicts — 250 M) abo BioChamber
2000 (emnuicte — 2 ;). Koxxna BioChamber mMae mpyruii oTBip, TOMy BH MOXETE YBECTH IIBa 30HIU
0JTHOYACHO.

Indopmanis momo peMoOHTY

Skimo BU TIEpeTJISHYIJN Bileo, MOB’s3aHI 3 MPOIYKTOM, IO MOKA3YIOTh €Tali YCYHEHHsI HECIIPaBHOCTEH, 1
JIOCI MaeTe TPYAHOINI 31 CBOIM JaTYMKOM Ta30MOAiOHOTO KHCHIO, 3BEPHITHCS JO BTy TEXHIYHOI
miarpuMkn Vernier 3a agpecoro info@b-pro.com.ua a6o 3a texedonom +38 (044) 222-83-07. Cremiamicta
CITy>KOM TEXIIATPUMKHU JAOTIOMOXYTh BaM BUPILIHMTH, YU MOTPIOHO PEMOHTYBATH NPHUCTpiid. B ToH ke uac, Bu
OTpUMAETE HOMEDP JT03BOJTy Ha TOBepHEHH:S ToBapy (RMA) pa3oM 3 IHCTpPYKII€l0, K TepenaTH IprucTpiii Ha
PEMOHT.

Jns Oinbin jgeraiabHOl iHGOpPMAIl OO0 3arajibHOTO PEMOHTY JaT4YHMKa ra30MoAiOHOr0 KHCHIO, IUB.
www.vernier.com/til/1605.

Axkcecyapu/3amina

Tosap ApTHKYI
BioChamber 250 BC-250
BioChamber 2000 BC-2000
[Tnsmka Nalgene 3 xpumrkoro Ha 250 mi CO2-BTL

BioChamber mae n1Ba oTBOpH i3 3a001IKHUMH BTYJIKaMHU, TOMY BH MOXET€ BCTABUTH JTATYHUK BYTJIEKHCIOTO
ray Ta JIaT4uK ra30nogiOHOro KHCHIO Ui MPOBEACHHS BUMIPIOBaHb aTMOC(EpU OJHOYACHO BCEPEIHHI
BioChamber.

I'apanTis

Vernier rapanrye, o y I1bOMY BUPO0Oi HE MPOABISATUMYThCS AePEKTH MaTepiaiB Ta BAPOOHHULITBA [IPOTITOM
I’SITH POKIB 3 JIaTH TOCTaBKM 3aMOBHUKY. LI rapaHTis He NMOKpHBaE MOIIKOKEHHS BUPOOY, CIPHYMHEHI
HaIMIpHUMH HABaHTQXEHHSAMH a00 HEMPaBUJIBHUM BUKOPHCTaHHSAM. LI rapaHTis cTOCY€ThCS BHKIIFOUHO
HaBYaJIbLHUX 3aKIalB.
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Logger Pro, Logger Lite, Vernier LabQuest 2, LabQuest Mini Ta iHiIi BKa3aHi MO3HAYKH € HAIUMH TOPrOBUMH MapKaMH abo siki
3apeectpoBani B CILIIA.

Bci iHmn mapkm, SKi HaM He HaJexaTb, ajle BKa3aHI y I[bOMY JOKYMEHTi, MAalOTh BIJNOBIIHHX BJIACHHKIB, SKi MOXYTh OyTH
a¢inifioBaHi, MOB’s13aHi 3 HAMU a00 OTPUMYBATH HAI'y CIIOHCOPCHKY JOTIOMOTY.
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