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3apaHue 21. Tmaponus conen. MoHHoe npousBeaeHue
BoAbl. BogopoaHbih noka3zatesnb (pH) pactBopa

1A BEIMOMIHEHHA 3a1aHua 21 HCHO.-'.[I:?»}'IUIT'.‘.' CIICIYIOINHS CIIPaBOTHBIC JaHHBIC.

KoHumeHTpanus (MOIApHAA, MOIB/I) [IOKA3BIBAST OTHOIICHHE KOIHYICCTIBA
pacTBOpPEHHOIO BeINecTBa (1) k 00péMy pacTBopa (V).

pH («ms amr») — BOZOPOJHBIA [OKA3ATENb: BEIHYHHA, KOTOPAA OTPAKAET

KOHIOCHTPAOHK HOHOE BOJOPOIAa B PacTBOPC H HCIIOIB3IYCTCA IIA XapaKICpPHCTHEH
KHCTOTHOCTH CPEIBL

LLikana pH BOAHLIX pacTBOpPOB
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Cpena CHNBHD cnabo HeWTpansHam cnabo CHITBHS
pacTeopa KMcnas KMcnas WenoYyHas  WwenoyHas

na BelecTs, ﬂpMBe,EI,éHHbIX B repeyHe, onpeaennte Xapaktep cpedbl unxX
BOAHbIX PAaCTBOPOB.

1) Na,SO, 2)Fe(NO,;); 3)K,SO,  4)HClO,
3anuuwuTe HOMepPa BELWLECTB B NOpAAKE BO3PACTAHUA 3HAYEHUA pH X BOAHbIX

pPacCTBOpPOB, y4nUTbIBaA, HTO KOHUEHTPAUUNA BEWECTB BO BCEX PACTBOPAX (MOI'Ib/II)
O4ANHAKOBAA.



3apaHue 21. Tmaponns conenn. MoHHoe
npoussegeHue soabl. BooopoaHbIM NOKa3aTenb
(pH) pacTBOpa

OTKpbITbIK 6aHK 3aaaHun OUMU

[lna BewecTs, NpUBEAEHHbIX B NepeyHe, onpeaenmnTte
XapaKTep cpeabl NX BOAHbIX PacTBOPOB.

Nel 1)K,SO, 2)ZnSO, 3)Ba(NO,), 4)Ca(OH),

3anuLnTe HOMEpPa BELLLECTB B NOPAAKE BO3pacTaHUA
3HayeHus pH nx BogHbIX PpacTBOPOB, Y4MUTbIBASA, YTO
KOHUeHTpauma (monb/n) Bcex pacTBOpoB OAMHAKOBaS.

Ne2. 1) Na,CO; 2) HNO; 3) NaCl 4) ZnSO,

3anMwmnTe HOMepa BELLLECTB B NOpPAAKEe YMeHbLUeHUA
3Ha4yeHunA pH nx BoagHbIX PacTBOPOB, Y4UTbIBAA, YTO
KOHUeHTpauma (monb/n) Bcex pacTBOpoB OAMHAKOBaS.



OTKpbITbIN 6aHK 3agaHun UMK

Ne3. 1) KF  2) LINO, 3)(NH,),SO, 4)H,SO,

3anuwunTe HOMepa BELWECTB B NOPSAAKE YMEHbLUEHUA
3HaYeHuAa pH nx BoagHbIX PacTBOPOB, Y4UTbIBAA, YTO
KOHUeHTpauumsa (monb/n) Bcex pacTBopoB ogMHaKOBas.

No4. 1) nepmaHraHaTt HaTpus 2) voagup xene3a(ll)
3) rmuapokapboHaT Kaama  4) rmapoKcua CTPOHLUUA

3anunTe HOMepa BELLECTB B NOPAAKE BO3paCTaHUA
3Ha4YeHuA pH nx BoagHbIX PacTBOPOB, Y4UTbLIBAA, YTO
KOHUEHTpauua Bcex pactsopos (Monb/n) ognHaKoBsas.

No5. 1) auerart Kanums 2) HUTPAT aMMOHUA
3) rmapoKeua, ctpoHumua  4) xnopart Kanbuus

3anuwmTe Homepa BeLLLecTB B NOpAAKe BO3pacTaHUs
3Ha4yeHus pH MX BoAHbIX PAacTBOPOB, Y4UTbIBASA, YTO
KOHUEHTpauua Bcex pactsopos (Mosb/n) ognHaKoBsas.



OTKpbITbIN 6aHK 3agaHun UMK

N26. 1) cepoBOogOpPOAHAA KUCNOTA 2) xpomart HaTpuA
3) rmapoKcua, Kanbuusa 4) cynbduna Kanusn

3annwmnTe HOMepa BeLWeCTB B NOpsAKe BO3pacTaHUA
3Ha4yeHuA pH nx BoagHbIX PacTBOPOB, Y4UTbLIBAA, YTO
KOHLUEeHTpaumsa Bcex pactsopos (Monb/n) oanHaKoBas.

Ne7.1) Na,CO; 2)BaBr, 3)KOH 4)FeCl;

3anuLInTe HoMmepa BeLlecTs B NOPAAKe BO3pacTaHMA
3HayeHus pH nx BogHbIX PpacTBOPOB, Y4MUTbIBASA, YTO
KOHUEHTpaLumsa Bcex pacTBopos (Monb/n) ognHakosas.

Ne8. 1) pocdar Kanums 2) dTopoBOogOpOA
3) rmapokcug nuTUA 4) cynbpat ammoHus

3anuLInTe HOMepa BeLWECTB B NOPAAKE BO3pacTaHUA
3HaYeHuA pH nx BogHbIX PacTBOPOB, Y4UTbLIBAA, YTO
KOHUEHTpauma Bcex pacTBopos (Monb/n) ognHakosas.



OTKpbITbIKX 6aHK 3aaaHun UMK

Ne9. 1)KCl 2)CrCl, 3)HI 4)K,S
3anuwuTe HOMEpPa BelleCTB B NopAAKe BO3PaACTaHUA

3HayeHus pH nx BogHbIX PacTBOPOB, Y4UTbIBASA, YTO
KOHLUEHTpaLUma Bcex pacTsopos (Mosb/n) ognHakoBsas.

Nel10. 1) Na,S 2) LiOH 3) KI 4) Al,(SO,);

3anuwnTe HOMepa BELLLECTB B NOpAAKe BO3PACTaHUA
3HayeHuA pH 1Mx BoAHbIX pacTBOPOB, Y4UTbIBAA, YTO
KOHLLEHTpaLUMs BCcex pacTBOpPoB (Monb/n) oanHaKoBas.



C60pHUK «TUnoBble 3K3aMeHaLMOHHbIE BAPUAHTbI»
noa, pepakuuen H0.4.0obpoTuHa, 2024r.

[lnAa BewecTs, NpUBEAEHHbIX B NepeyHe, onpeaenmnTte
XapaKTep cpeabl MX BOAHbIX PAacTBOPOB.

Ne1. 1) AI(NO,); 2)NH, 3)CH,COONH, 4)HCclO,

3anunTe Homepa BeLWecTB B NOPAAKE BO3pacTaHUA
3HaYyeHuA pH nx BogHbIX PacTBOPOB, Y4UTbLIBAA, YTO
KOHLUEeHTpaLums Bcex pactsopos (Monb/n) oanHaKoBas.

Ne 2. 1) CH,COOH 2)K,PO, 3)HNO, 4)LiOH

3anuwnTe HoMepa BeLLLEeCcTB B nopaaKe ybbiBaHUA
3Ha4yeHus pH Mx BoAHbIX PAacTBOPOB, YY4UTbIBASA, YTO
KOHUEHTpaLuua Bcex pactsopos (Monb/n) ognHaKoBsas.

Ne3. 1)CH,NH, 2)KC10, 3)A1(NO,), 4)Ba(OH),

3anuwnTe HoOMepa BeLLLECTB B nopaaKe ybbiBaHUA
3HayeHuA pH 1x BoAHbIX pacTBOPOB, Y4NUTbIBAA, YTO
KOHUEHTpaLuua Bcex pactBopos (Monb/n) ognHaKoBsas.



C6opHUK «Tunosble sK3ameHauMOHHbIe BapUaAHTbI»
noa, pepakuuen H0.4.0obpoTuHa, 2024r.

Ne4. 1) C,H.OK 2) NaCl0, 3)Cr(NO,), 4)Sr(OH),
3anuwuTe HOMeEpPAa BelleCTB B NopAaaKke BO3pPaCTaHUNA

3HayeHuA pH 1x BoAHbIX pacTBOPOB, Y4UTbIBAA, YTO
KOHUEHTpaLuusa Bcex pacTBopos (Monb/n) ognHakoBas.

Ne5. 1)H,S 2)NaNO, 3)Ca(NO,), 4)HBr

3anMwmnTe HoOMepa BELLEeCTB B NOpsAAKe BO3pacTaHUA
3HaYeHuAa pH nx BoagHbIX PacTBOPOB, YYUTbIBAA, YTO
KOHLeHTpauma Bcex pactsopos (Monb/n) oanHaKoBas.

Ne 6. 1) HCOOH 2) CH,COOK 3)Sr(OH), 4)KI

3anuLwnTe HOMEepPa BELLECTB B NopAaKe 3HaYeHua pH mx
BOAHbIX PAaCTBOPOB, Y4UTbIBAA, YTO KOHLLEHTPALMA BCEX
pacTBopoB (Mosib/n) oanHaKoBas.



Er3-2024 ¢ Xumunyeckum Kotom | CteneHuH u Jauyk

[lna BellecTs, NpuBeAEHHbIX B MepeyHe, onpeaenunTe
XapaKTep cpeabl UX BOAHbIX PacTBOPOB, UMEIOLLLNX
OAMNHAKOBYIO KOHLLeHTpauuto (monb/n).

Nel. 1) rmppocynbdart HaTpus 3) HuTpaT 6apums
2) rmapocynbduna Kanms 4) rmppoKcua nntusa

3anuwnTe HoMepa BeLLEeCTB B nopaaKe ybbiBaHUA
3HayeHunA pH 1x BoAHbIX PacTBOPOB.

Ne2. 1)KMnO, 2)CH,COOH 3)K,HPO, 4)CF,COOH

3anuwnTe HoMepa BeLLEeCcTB B NopAaKe BO3pacTaHUA
3Ha4yeHus pH Mx BoAgHbIX PacTBOPOB.

Ne3. 1) ®docdar HaTpus 3) Xnopug meTunammoHus
2) AnaHuH 4) Twapokcua AnTms

3anuwnTe HoOMepa BeLLLEeCcTB B nopaaKe ybbiBaHUA
3Ha4yeHus pH Mx BoAgHbIX PAacTBOPOB.



El3-2024 ¢ Xumunyeckmum Kotom | CreneHnH un Jauyk

BelwlecTBa, NnpuBeaeHHbIe B NepPeYHe, paCTBOPUAM B BOAE
N NONYYNIN NPO3PaYHblie PAacTBOPbI C OAMHAKOBOM
MonApHOM (Monb/n) KOHUEHTPaUMen BeLlecTs.
Onpeaennte xapakTep cpeabl NOAYYEHHbIX PaCTBOPOB.
Ne4. 1) SO; 2) KAI(SO,),- 12H,0 3) NaHS - 2H,0 4) KCIO;

3anuuwunTe Homepa BeLLLeCTB B NopsaKe Bo3pacTaHUA
3HayeHuA pH 1x BoAHbIX PacTBOPOB.

Ne5. 1)SiCl, 2)Na;PO,-12H,0 3)KCIO, 4)Ba,P,

3anuuwunTe Homepa BeLLLecTB B NopsaKe Bo3pacTaHUA
3HayeHuA pH 1x BoAHbIX PacTBOPOB.

Ne6. 1) Na,C, 2)Na,Fe(SO,),-6H,0 3)KHCO, 4)cCl,0,

3anuwnTe Homepa BeLecTs B NopaaKe BO3pacTaHUA
3HayeHuA pH 1x BoAHbIX PacTBOPOB



El3-2024 ¢ Xumunyeckum Kotom | CreneHunH u Jauyk

[ns BewecTs, NpMBEAEHHbIX B NepeyHe, onpeaeinTe
XapaKTep cpebl X BOAHbIX PAacTBOPOB, UMEHLMX
OAMHAKOBYIO KOHLEeHTpaumuio (monb/n).

Ne7. 1)CrCl, 2)SrBr, 3)(CH,),NH 4)NH,

3anuwnTe HoMepa BeLLECTB B NOpAAKe BO3pacTaHUA
3HayeHunA pH nx BOAHbIX PacTBOPOB.

Ne8. 1) Ca(ClO), - CaCl, 2)NaCl 3)NH,CIO, 4)HCclOo,

3anuwnTe HoMepa BeLLLEeCTB B NopAaaKe yobiBaHUA
3Ha4yeHus pH Mx BoAHbIX PacTBOPOB.

Ne9. 1) lmapokcupa xnopa (l) 3) CunukKar HaTpus
2) mppokeng xnopa (VIl)  4) Xnopua Kanbuus

3anuwnTe HoMepa BeLLecTB B NOpAAKe BO3pacTaHUA
3HayeHunA pH nx BoAHbIX PacTBOPOB.



NeoFamily. E3-2024

[lnAa BelecTs, NpUBeAEHHbIX B NepeyHe, onpeaenuTe
XapaKTep cpeabl X BOAHbIX PacTBOPOB, MMEOLLUX
OAMHAKOBYIO KOHLLeHTpauuto (monb/n).

Nel. 1) meTunamuH 3) TPUXNOPYKCYCHAA KNCNOTA
2) rnnunH 4) epKUU HATP

3anuwmnTe HoOMepa BELLLECTB B NOpAAKe yBeIMUeHUs
3HayeHnA pH nx BOAHbIX PaCcTBOPOB.

Ne2. 1) deHunanaHuH 3) conAaHaa KUcnorta
2) acnaparMHoBasa KUCAOTA 4) nu3uH

3anuwmMTe HoOMepa BELLLECTB B NOpAAKe yBelnueHus
3HayeHnA pH Ux BOAHbIX PaCcTBOPOB.



Bopopoansili nokasatens pH - 3T0 oTpuLjaTe/IbHBIN JeCATUUHBIN I0rapU(M KOHL|eH-
+
Tpauud UOHOB H .

pH = -lg[H+] pOH = -1g[OH"] pOH - rMIPOKCUBbHBIN [TOKa3aT e/lb
[H'[OH1=10"  -1g[H"]-1g[OH] = 14 pH + pOH = 14

A A - +
B wrcrou Boze ¥ HeUTpa/lbHbIX BOJHBIX pacTBOpax KOHLleHTpauy noHos OH™ u H
paBHBI 10”7 monb/m:

pH = pOH =-1g10” = 7
B HeliTpanbHBIX BOJHBIX pacTBopax pH paBeH 7 - HeUTpa/ibHasi cpefa.

2 3 4 5 6 7 8 g9 10 11 12
A N N U N I ) M NN N B

KucJasg cpefja T HenouyHasg cpefja
HeWTpasibHas
cpefa

B kucnbIx pacTBopax pH MeHbllle 7, B I[e/I0UHBIX pactBopax pH Gosbiie 7.



Knaccnpumkauma snekTponnToB

@ PactBopuMOe BelecTBO # CUNbHDBIN SNeKTPONUT

0 B MOHHbIX ypaBHEHUAX paCnUCbiBaeM CUJTbHbIE P SNEKTPONNTDI

CunbHble 3/1eKTPONUTDI Cnabble 3neKTponuTbl

[MouTn BCe conu. HepacTBOpurMble OCHOBaHUA.
NaCl, KNO;, BaSO, Fe(OH),, Cr(OH),

LLlenoyn — ruapoKCcnabl WenoYHbIX AMmdoTepHbie rmapoKCcuAbl.

N WeNoYHO3eMeNbHbIX MEeTaIJIoOB. Al(OH)s, Zn(OH),

NaOH, Sr(OH),, Ca(OH),
BoaHble pacTBOpbl ammmaKa

CunbHble KNCNOTbI. N NPOCTENLINX aMUHOB.

HCIl, HBr, HI — 3anomunHaem
O A A S S AN \ Bopa.
' Kucnopogcoaepatime KACIOTbl
' H,RO, cunbHble, ecnny — x =3 unu 2. : Cnabble KUCNoThl.

"""""""""""""""""""""""""""""""""" Bce, uTo He BOWwNK B rpynny
H,5S0,, HCIO,, HMNO,, CUJIbHbIX KUCJIOT.

HCIO3, HNO;



[ngponus coneu

OTHOLWeEeHKne Cpena BogHOro Okpacka
Conb obpa3zoBaHa...

K rmaponusy pacTBopa NHONKATOPOB
e [moponusy He HentpanbHas 8 Nakmyc
CUNbHOWM KUCIOTOM y P " DeHondranenH

nogsepraeTcsa pH= 7

NaCl, Ca(NOs),, KCIO; ... & MeTtunopaHx

© rvapocynbdatsi: pH < 7

CnnbHbIM OCHOBaHMEM O lLlenounas B Jlakmyc
Cnaboii KucnoTon iy apHI/IOH g B OeHondTaneuH
RbHS, K,CO;, NaF ... y P MeTunopaHx
Cnabbim ocHoBaHMeM™ " " ® Jlakmyc
CUNbHOM KUCNOTOM n";“'faoT’;'gil ':f:e;ﬂ | QeHondTanenH
CuCl,, Be(NOs),, ZnSO, ... y P © MeTtunopaHx
Cnabbim ocHOBaHuem* . .
T T b— mpgponus no OO6blYHO 6n1M3Ka K HENTPaNbHON,

KaTUOHY N aHNOH CYNTaeTCAa No CcnpaBoOyHbIM AadHHDbIM
NH.F, (CH;COO),Zn... y y p I

* Unu ampoTepHbIM NMAPOKCMAOM



Cpena B pacTBopax KHCAbIX coae

Pwapoannon Peaxkuus ¢ Bonou Cpena

KHCJIOTHI

W HCO; +H,0=H,C0, +0H" |menounas

Fuapooprodocdar- | HpO?- + H,0+= H,PO, + OH~ |Wer0%nas

Mnapocy sdar-Hol | HSO, + H,0 = S02 + H,0*  |KHCAOTHAA |

napocyasdun- HS +H,0=H,S+0H" eJ0YHASA

Tugpocysdut  |HSO; +H,0=S0% +H,0* |KHCIOTHAS

Huraapooprodoc- |4 pO; + H,0=HPO} +H,0* |KHcIOTHAS

RO




f'maponun3 cornen CepHUCTON KUCTOThbI

Na,SO3; — 2Na™ + 8032- B03MOXeH TOMbKO
rmaponus, auccounanyus
SO +H,0 = HSO; +OH CYNbdUT-aHNOHa
HEBO3MOXHa
Na,SO5 + H,O —== NaHSO; + NaOH CunbHoLLernoYyHas
cpena, pH>7

NaHSO; — Na* + HSO5"

HSO; + H,O == [H,SO3] + OH" Mpouecchl AuccounaLm u
rMaponu3a KOHKYpUpyT
HSO; =—— Ht + 3032- mexzay coboi, guccoymauyms

naetT curnbHee

Mpouecc anccoumauum npotekaet bonee

WHTEHCUBHO, YEM rMaponus. insa cpaBHeHua: ==
AN CONen yrofibHOW KUCNOTbl CUTyauusa

Cnabokucnas
cpepga, pH<7

Oyaer NnpoTUBOMONOXKHON



AMUHBI Oonee CUrbHbIE
OCHOBAaHUA, YeM aMMMUakK

C,HsNH,< NH,<CH,NH,<CH,-NH-CH,

BrnvaHue peHnna Ha amMmuHorpynny

OCHOBHOCTb s
/ ocnaGesaer | NH2
H§ >
CHNH,> ¥ > @

AHWUNUH — camMmoe cnaboe

OCHOBaHue



Cpepa pacteopa

BewiecTBo B BOAHOM pacTBope

CunbHOKKUCNaA

1. CunbHble 6eckucnopogHble kucnotol: HCI, HBr, HI.
2. CunbHble Kucnopoaconepaiime kncnotol H,RO, , ecnm y-x =3 nam 2:
H,SO,, HNO;, HCIO,, HCIO;, HMnO,.

Cnabokucnana cpeaa

1. Chabble HeopraHMUYecKne KMCNoTbl (BCe, YTO He BOLWAM B rpynny
CUNIbHbIX KNCNOT)

2. KapboHoBble KMCNOTbI

3. Conn, obpasoBaHHble cnabbimM OCHOBAaHUEM M CUIbHOM KUC/IOTOM
4. Kucnole conun: rmapocynbdatel NaHSO,, ruapocynbdutbl NaHSO,
anrnapogocdatel NaH,PO,

5. ®eHon

HelTpanbHas cpeaa

1. Conun, obpa3oBaHHbIE CUIbHBIM OCHOBAaHUEM U CU/IbHOW KUCNOTOM
2. Conun, obpasoBaHHble cnabbim 0OCHOBaHUEM U c1abon KUcNoTomn
(06bluHO 61M3KaA K HENTPANbHOWN)

3. AgNO,

CnabouienoyHas 1. Conun, obpa3oBaHHbIE CUIbHBIM OCHOBaHUEM U c1abon KucaoTomn
cpeaa 2. ®eHonatbl (C,H-ONa)
3. Chabble OCHOBaHMSA : aMMUaK, aMUHbI })UPHOTo paaa (baunke K
CU/IbHOLLLE/IOYHOM cpeae)
CunbHOLWEeNno4YHaA 1. Wenoun

cpeaa




Cnacubo
33 BHUMAHUe
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