JlabopaTopnas padora Ne 3. OnpeneJieHne kapooHATA HATPUA

Ilenv pabomwi: Onpenenutb conepxanue conpl (Na,COsz) B KOHTPOJIEHOM
pacTBope.

Teopemuuecmm uacmo

Boaueiii pactBop kapOoHaTa HaTpus (Cola) HMMEET UICJIIOYHYIO Cpeny.
['unponu3 naHHOM COJNIM MAET MO AHUOHY, MOCKOJBKY COJb OOpa3oBaHa cladoi
KUCIIOTOW W CWJIBHBIM oOcHOBaHueM. [loaTomy st ompezaeneHus coibl B
KOHTPOJBHOM pPAacTBOPE METOJOM KHUCIOTHO-OCHOBHOTO THUTPOBAaHUS B KAadeCTBE
TUTPaAHTA UCTOJb3YIOT CUJIbHBIE KUCIIOTHI.

[Ipu TtutpoBanuu Na,CO; congHON KUCIOTOM B pacTBOpe MPOTEKAIOT
CJIEIYIOIINE PEAKIINH:

Na,CO; + HCl = NaHCO; + NaCl (1)
NaHCO; + HCl = NaCl + H,CO; 2)

[Tpu tutpoBarmu Na,COz; Habmrogar0TCsA IBE TOYKH dKBHBAICHTHOCTH (1-s m
2-51 peaKIn).

Peakuust HeWTpanu3anuMu HE COMPOBOXKIAETCA BHAMNMBIMU H3MEHEHUSIMH,
MPOJIYKThI €€ — CONu — OeciBeTHbl. [ BU3yanu3alMd TOYKH SKBHUBAJIEHTHOCTH
HEO0OXOMMO KCIIOIB30BATh CIIEIUATIBHBIE BEIIECTBA — UHIUKATOPHI.

Paccmompum peaxyuro (1). B nannom ciydae ortutpoBana 2 yactb Na,COg, B
TouKe dKBUBaNeHTHOCTH pH omnpenensiercs mpucyrcreuem kucioi comu NaHCO; u
paccuuThIBaeTCs 1o Gpopmyre:
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CnepoBatenbHO, [ (UKCUPOBaHUSA |- TOYKM SKBUBAJEHTHOCTH IIPH
tutpoBannu Na,CO3 MOKHO MCIOJIb30BaTh HHIUKATOP (herongpmaneun (pT = 9).

Paccmompum  peaxyuro (2). B ngannom ciaydae Na,CO; orTuTpoBaHa
MOJIHOCTHI0, B TOYKE SKBHUBAJICHTHOCTH pH ompexnensercs mpucyTCTBUEM ClaOou
kuciotel H,CO3 1 paccunteiBaeTcs o gpopmysie:

pH = -1gC )= 1(6,35 -1g0,1) = 3,46.
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rae, Cuocos = 0,1 Mounb/n, ecii HE y4HUTHIBATH pa3z0aBiIE€HUE PAcTBOpA MpPH
TUTPOBAHUMU.
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CrnenoBatenbHO, g (UKCUPOBaHMS 2-W TOYKM SKBUBAJICHTHOCTH TpU
tutpoBaHu Na,COz; MOXKHO UCIOIB30BaTh HWHIUKATOP MEMUNI08bLU-OPAHICEDL
(pT = 4).

Takum o60pazom, mnpu TUTpoBanun Na,CO; c QeHondrasenHom OyaeT
ortutpoBaHa mnojoBuHa Na,CO;, a NMpU TUTPOBAHUU C METHIIOBBIM OpaH>XEBBIM
OyZeT OTTHUTPOBaH Bech KapOOHAT HATPHSI.

PH 12

10

theHondTaneunH

1 an Touka
6 = ‘SKEMEANSHTHOCTH
pH=832

METUNOBLIN OpaHKeBbINA

. .

V (HCI), mn

G i 'l i i
0 5 10 15 20 25

Buvinonnenue pabomor:

Ilocyoa:

* OropeTka JUIsl TATPOBAHUS 00bEMOM 25 MIT;
* nunerka Mopa o6semom 10 mu;

* KoJI0a JIJIs1 THTPOBAHUS.

Peaxmuebi:

 cranpaptHbeii pactBop HCI (konyenmpayus unousudyanvnas),
* KoHTpousbHBIN pacTBOp Na,COs;

*  HHAMKATOP METUJIOBBIN-OPAHKEBBIN

* JUCTHUTMPOBAHHAS BOJA.

1. TlonroToBUTH OIOPETKY K padoTe.

BropeTky NpoMBIBalOT AUCTWIMPOBAHHOM BOJOM, a 3aTE€M OIOJACKUBAIOT 2
pa3a HeOOJBIIMM KOJMYECTBOM CTaHAApTHOro pactBopa HCI/. HanmonHstoT OI0peTKy
pactBopoM HCI, ynangioT my3bIpbKU BO3/yXa M YCTAHABIMBAIOT YPOBEHb XKUIAKOCTH
Ha HyJIe 10 HIDKHEMY Kparo MEHUCKA.

2. IIpuroToBUTH KOHTPOJIBHBIN PACTBOP COJbI K TATPOBAHHUIO.

B gnctyro koHnueckyroo koa0y nepeHocsat nuneTkoi 10,0 M mpuroToBICHHOTO
KOHTpPOJIbHOTO pactBopa Na,CO;, NpeaBapUTEIBHO OMOJIOCHYB MHUIIETKY 3THM K€

pactBopoM. K pactBOpy coapl noOaBisitor 1-2 kamm (He Oonvuie /) WHIUKATOpa
METHIJIOBOTO-OPAaHKEBOTO.



3. TutpoBaHue KOHTPOJIBLHOTO PACTBOPA COJIbI COISTHON KHUCIIOTOMA.

Kon0y ¢ pactBopom Na,CO; cTaBAT 1o OIOPETKY U MO KaIulsIM MPUIUBAIOT U3
Oropetkn pactBop HCI, HempepblBHO MepeMelmBas >KUIAKOCTh IJIABHBIMU
KPYTrOBBIMU ABM)KCHUSIMH KOJIObI. HeoO0XoauMo yJIOBHTH MOMEHT, KOTJla OT OJIHOM
KaIlTi COJITHOM KUCJIOTHI MEPBOHAYATIBHO YUCTO-XKEJThIM pacTBOp MPUOOPETAET YyTh
pO30BaTbIi OTTEHOK, ycToWuuBbid B TedeHue 30 c. Ilo oxoHUaHum THUTpOBaHUS
OTCUYHUTBHIBAIOT IO IIKaJie OIOPETKH 00HEM M3PACXOJOBAaHHON HA TUTPOBAHHE KUCIOTHI
¢ TouHocThto A0 0,1 ™. Pe3ynbrarbl TUTpOBaHMSI 3alUCHIBAIOT B TaOJHILY
AKCIIEPUMEHTAIIbHBIX JaHHBIX.

4. AHaNOTUYHBIM 00pa3oM TPOBOIAT BTOPOE M MOCIEAYIOIIEe TUTPOBAHHE.
TutpoBanue NpPoOBOAAT N0 3-X CXOAMMBIX Pe3ysibTaToB. CXOIMMBIMU CUUTAIOTCS
pe3yNbTaThl, KOTOPHIE OTIUYAIOTCS APYT OT Apyra He Oosee, yem Ha 0,1 muL.

5. PaccunteiBaroT cpeqHuil 00bEM pacTBOpa COJISIHOWM KUCJIOTHI, MOMEANINA Ha
tutpoBanue (V, Min); cofepxaHue coJpl B KOHTPOJIBHOM PACTBOPE U OTHOCUTEIBHYIO
OLIMOKY ONpPEEIIECHNUS.

6. Ilpu HanmucaHnuu BHIBO/IA 1O TAOOPATOPHOM paboTe HEOOXOIUMO OTPA3HUTh:

- KaKoM MCTOA TUTPUMCTPHUYICCKOI'O aHAJIM3a NU3YyUHUJIN (B 3aBUCHUMOCTHU OT
TUIIA XUMHUYECKOM pCaKuuu, JIG)KaIHeﬁ B OCHOBC TPITpOBaHI/IH);

- KaKoM TUTPAHT HUCIIOJIB30BAJIN U II0OUYCMY,

- Kakoi IIpHUEM U CII0COO BBITIOJTHCHUS TUTPOBAHUA UCIIOJIL30BAJIA;

- Kakoi HHAUKATOP HUCIIOJIB30BAJIM U IIOYCMY.

Hcexoonwie oannvie Pacuemut

Cyu(HCh =  monb 3kB/n — VIRVRY
V; (HCI) = V(HCI)=-1""2"3 (vin)
V, (HCI) = 3
V3 (HCI) = m(Na.CO.)= (\_/‘CH)HCI ‘M, (Na,CO5)
M, (Na,CO3) = 53,0 r/Moib 3KB v Y3)= 1000 )
M,cm (N(ZQCO3) = r

m, —m

Eomn = —‘ M| -100%
mI/ICT
Buwi6oo:

Bonpocwt ona camokonmponn

1. Ha uyem ocHOBaH METOJ KUCIOTHO-OCHOBHOTO TUTPOBAHUSI?
2. Yto Takoe BOJOPOAHBIN U TMAPOKCUIHBIN MMOKa3aTenn?



P

9.

Kakue tuTpanThl uHcnonb3ylorcd B ankaaumerpuu? Kakue BemecTsa
UCIIOJIB3YIOTCS JJI CTaHIapTU3alUy TUTpaHTa?

Kakpe TuTpaHTel wHcnoae3yrorcs B - anuauMmerpun? Kakue BemiecTsa
UCIIOJIB3YIOTCS JJI CTaHIapTU3aluy TUTpaHTa?

Yo Takoe ruapoIn3, KaKUe TUIIbI THAPOJIN3a COJIEN CYLIECTBYIOT?

[Touemy onpeneneHure kapOOHaTa HATPUSL OTHOCUTCS K allUTUMETPUN?

ITo xkakomMy TUIy IPOTEKAET THIPOIN3 KapOoHaTa HATpUs?

Kakum BemectBom o0ycnoBieH pH B mnepBoii M BTOpPOM  TOYKax
SKBUBAJIEHTHOCTH IIPH OINPEIECICHUH KapOoHaTa HATpHs?

[To xakoit ¢opmyne paccuuthiBaeTcss pH B mepBoii W BTOPOW TOUKE
SKBUBAJIEHTHOCTH IPH OINPEIEICHUH KapOoHaTa HATpHs?

10.Kakoif MHIUKATOp MPUMEHSIOT sl (PUKCHUPOBAHUS MEPBOMl U BTOPOIl TOUKH

SKBUBAJIEHTHOCTH PH OINPEIECICHUH KapOoHaTa HATpHs?



