PEIIEHUA

JTEBATBIN KJIACC (0O.JI. Camopykosa, B.B. Ansipu)

OTBeTHI HA TeOpPeTHYECKHE BOMPOCHI

1. lllenouynas peakuusi cpeibl pacTBOPOB T'HIPOKapOOHATOB M KapOOHATOB OOYCIOBJICHA
THJIPOJIM30M aHUOHOB CJIA0BIX KHUCIIOT:

HCO; +H,O — H,CO; + OH
CO;* + H,0 — HCO; + OH”

2. [Ipu noGaBieHUU K pacTBOpyY, coaepxaimemy anrnonsl HCO; u COs>", CHIIBHOMN KHCIOTHI
WIA OCHOBaHHS TPOTEKAIOT, COOTBETCTBEHHO, CJEIYIONIUE pPEaKIUN KHUCIOTHO-OCHOBHOTO
B3aUMO/IEUCTBUA:

COs* +H' — HCO;
HCO; +OH — COs* + H,0
B stux peakmmsx monkl H' u OH', oTBewaromme 3a m3MeHeHme pH pacTBopa, pacxomyroTcs
(mpeBpaiarTcs, COOTBETCTBEHHO, B Oojee cmabyro Kuciaotry wid ocHoBanue). [lostomy pH
pacTBoOpa U3MEHSIETCS MaJIo.

3. YcraHOBIEHUE KOJIMYECTBEHHOTO COCTaBa CMECEH YKa3aHHBIX HMOHOB OCHOBAaHO Ha
TUTPOBAHUU COJITHOM KHCIOTOH C JBYMS WHAMKATOPAMH — METHIIOBBIM OpPAHKEBBIM H
deHondranennom. TUTpOBaHHE C METHIIOBBIM OPAaHKEBBIM IMPOTEKACT JO BOIBI MM YTOJHHOU
KHCJIOTHI:

NaOH + HCI = NaCl + H,0O
OH +H =H,0

Na,COs + 2HC1 = H,CO; + 2NaCl
CO5* +2H" = H,CO; (CO, + H,0)

NaHCOj; + HCl = NaCl + H,CO;
HCO; +H' = H,CO; (CO; + H,0)

TurpoBanue ¢ peHOAPTATCMHOM MIPOTEKAET 70 BOJIBI WIIM THAPOKapOOHATa HATPUS:
NaOH + HCl1 = NaCl + H,O
OH +H' =H;0

Na2C03 +HCI = NaHCO3 + NaCl
CO;* + H' =HCO;~
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JKCIepUMEHT

Huxe npuBeneH oIMH M3 BO3MOXHBIX BApUAHTOB PEIEHUS 3aJadd JAJs Cllydas CMECH,
conepxarieit 0,050 M Na,COs u 0,030 M NaHCOs:

bropeTky 3amosiHsieM pacTBOpoM KHCIOTHL. OtOupaem 10 My BBIIAaHHOTO pacTBOpa H
nepeHocuM B Kouly mansa tutpoBanus. JloOaBnsem wuHAukatop deHondranenn 2-3 Karuu
(Haburo1aeM MOSIBJIICHUE PO30BOM OKPACKU) M TUTPYEM J0 0OECIIBEUMBAHHS PAaCTBOPA. 3alKChIBAEM
00beM KHCIOTHI (V)), M3pacxXxoOBaHHBI HAa THTPOBAaHHE C WHAMKATOpOoM (eHondpramrenHom. B
9TOT k€ PacTBOp M00aBisieM 2—3 Karuid WHAMKATOpPA METUJIOBBIM OPAHXKEBBIM W IPOJIOIKAEM
TUTPOBATH J0 MNEpeXoja OKPAaCKU U3 JKEIATOH B OpaHXKEeBYI0. 3amuchiBaeM 00beM KHUCIOTHI (V3),
M3pacXOZOBAHHBII Ha TUTPOBAHME C HWHAMKATOPOM METHJIOBBIM OpaHXeBbIM. lloBTOpsiem

TUTPOBAHUEC OO MOJTYYCHHA TPCX CXOAAMUXCA PE3yIbTAaTOB.

Pesynbrarel THTpOBaHUS:
Vi, Mo 4.9 5,0 5,1 Viep=15,0 M
V>, ma: 7.8 8,1 8,1 Vaep = 8,0 M

Boruncnum 3HaueHre OOIIeH MIETOYHOCTH M0 CyMMapHOMY O00BbEeMY THUTPAHTA, MOMIEIIIEro
Ha TuTpoBaHue 10 MJI BBIIaHHOTO pacTBOpA:

4 CHC)-(V,+V,)  01M-(5,0ma +8,0mn)
V 10 M1

n

=0,130M

Y cTaHOBUM KaueCTBEHHBIN COCTAB MPOOKI U HAWIeM KOHIIEHTPAIIUK aHUOHOB:
Buaum, uro V) <V,, 4TO COOTBETCTBYET Clly4yar0 2 W3 OMHCAHHBIX B YCIOBUU, MOITOMY
JaHHAs BOJIa COJICPIKUT KapOOHAT- U TUApoKapOoHaT-uoHBL. [IponsBeneM pacder X KOHIICHTPAIHH

110 COOTBECTBYIOIINUM (OpMYyIaMm:

C(HCD)-¥; _ 0,IM-5,0m

C(COY ) = =0,050M
v, 10 mn
HCD)-(V, -V, . -
C(HCO;):C( Cl)- (v, 1)=0,1M (8,0 M 5,0MJI)=0,O30M
v, 10 Mt
Cucrema OneHUBAHUA
1. 3a 060CHOBAaHHOE OOBACHEHNE, MOYEMy MPHCYTCTBHE B pacTBope moHoB HCO; m COz*

o0yciaBiauBaeT MICIOYHYIO PEAKITHI0 cpebl — 1 6a

3a COOTBETCTBYIOIIUE ypaBHEHUs peakiuii — o 0,5 6amna = 1 6aun
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2. 3a 06ocHOBaHHOE OOBSICHEHHE, TTOYeMy pacTBop, coaepxamuii aHnonsl HCO; u CO327,
COXpaHsSIeT TMPUMEPHO TMOCTOSHHOE 3HaueHne pH mpum moOaBieHWH B HEro HEOOJBIIUX
KOJIMYECTB CHJIbHOM KUCJIOTHI MJIM CUJILHOTO OCHOBaHMs — 1,5 0ania
3a cOOTBETCTBYIOIINE ypaBHEHUs peakuuii — 1o 0,5 6amra = 1 6aun

3. 3a ypaBHEHHS peakluii, MPOTEKAIOUINX MPH TUTPOBAHUU — MO 1 Oamty (3a MOJEKyIsIpHOE) U
no 0,5 GanyoB (3a COKpaleHHOE MOJIEKYJIIPHO-MOHHOE) = 7,5 0a/1/10B

4. 3a pacuer oO1eit meoYHOCTH (KaK TaKOBOM, HEB3Mpas Ha MOTPEUTHOCTH) — 2 fajia

5. 3a onpenesieHre KOHIIEHTPAIUH NOHOB:

Kputepuem olieHkH SBISIOTCS aOCONIOTHBIE BENUYMHBI pa3HOCTH (Ac, MOIB/I) MEXIY
pEANbHBIMU 3HAYCHUSMU KOHIICHTPAIIUI aHHMOHOB U BEIMYMHAMHU, IMOTYYCHHBIMU YYaCTHUKOM,

HE3aBUCHUMO AJM KAXKJI0ro aHuoOHa, B COOTBECTCTBHUH CO CJICIIYIOHlefl Ta6J'II/IIIeI\/JII

Ac, MOJIB/T1 banabl
<0,002 18
0,002 — 0,004 17
0,004 — 0,006 16
0,006 — 0,010 12
0,010 -0,015 8
> 0,015 6
AHUOH ompe/ieneH 6
HETMPaBUILHO

[TomyuyeHHbIE 110 KKAOMY aHHOHY OaJlIbl CyMMHPYIOTCSI.

HUTOI'O: 50 6an10B





