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Perntensent
KaHJIUIaT XUMUYECKUX HayK, noueHt H.B. KyBapaun
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Pacmegopbt — 3TO IPOJYKTHI (PU3UUECKOTO UM XUMHYECKOTO B3au-
MOJICVCTBUSI PACTBOPUTENISI U PACTBOPEHHOTO BEIIECTBA, MPU KOTOPOM
PacTBOPEHHOE BEILIECTBO JUCIIEPTUPYETCS 10 MOJIEKYJ WIIA UOHOB.

PacTtBOp cOCTOMT U3 pacCTBOPUTENS U PACTBOPEHHOTO BEIIECTBA.

Pacmeopumeniv — KOMIIOHEHT pacTBOpa, KOHUEHTpaUus KOTOPOro
OOBIYHO BBIIIE, YE€M JPYIMX KOMIIOHEHTOB M KOTOPBI HE MEHSET B
IPOLIECCE PACTBOPEHUS CBOETO arperaTHOr0 COCTOSHUS.

B 3aBucumoctu OT (Pa30BOro COCTOSIHHSI PACTBOPUTENS PaCTBOPHI
OBIBAIOT Ta3000pa3HBIMU (BO3/1yX), TBEPJBIMU (CIUIaBbl) U KUJKUMHU (Ca-
XapHBIA CUPOI).

Baxneiimas xapakTepuCTUKA, ONPEAESIIAIONIasi CBOMCTBA PaCTBOPOB,
ABJISIETCS KOHIIEHTpamusi pacTBopa. CyllecTByeT MHOI0 CHocoOOB
BBIPAYKEHUS OJTHOM M TOM )K€ BEJIMUUHBI — KOHIICHTPALIUH.

1. KOHIEHTPALIMSI U CIIOCOBBI EE BBIPAKEHUS

Konuenmpauueii Ha3pIBacTCA BEIMYMHA, TTOKA3BIBAIOIIAsL, CKOJILKO
PACTBOPEHHOI'O BEIIECTBA B OIMpPECICHHBIX €IUHUIAX COACPYKUTCS B OII-
peeIeHHOM KOJIMYECTBE pacTBOPa UM PACTBOPUTES.

B XuMH4ecKoM MpakTUKyME B OCHOBHOM HMCITOJIB3YIOTCS CIEAYIO-
M€ CIOCOOBbI YMCIIEHHOTO BBIPAKEHHUSI COCTaBa PacTBOPOB: MOJISIpHas,
MOJIsUTbHAS, HOpMasibHasl, IPOIICHTHAS KOHLIEHTPAIlMU, TUTP.

Maccosasa doaa_uau_npouenmuan konuenmpauusa (%) — noxkasbl-
BACT YMUCJO TpaMM PacTBOPEHHOro BemIecTBa, coiaepxkamieecs B 100
rpaMmax pacTBopa.

® = Mpacrs. B-Ba :100% ,
m p-pa
r7ie ® — NpOoleHTHAas KoHeHTpauus (%),
M pacrs. s-sa — MACCA PACTBOPEHHOIO BeIECTBA (T),
Mp-pa — Macca pacTBopa (I).
Monapuaa ___KonHuenmpauusa ___ (mMoaapHocms) _ (moav/n)  —

BBIPAKAETCS YHUCJIOM MOJIEM pacTBOPEHHOrO BellecTBa B 1 JMTpe
pacTBopa.

C,=m/\V\'-M
rae C,, — MoJsipHas KOHIIEHTpaIus (MOJIIPHOCTD) (MOJIB/N);
M — Macca pacTBOPEHHOTO BelecTsa (T);
V — 00BEM pacTBOpa(i);
M — monsipHas Mmacca paCTBOPEHHOTO BelecTBa (I/MOJb).
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Hopmanvnana rxonuenmpauus (HopmaavbHoCmb) (MOJIb-IK6/71) —
BBIPAKAETCSl YMCIOM MOJb - SKBUBAJICHTOB PACTBOPEHHOIO BellecTBa B 1
JUTPE pacTBopa.

C.,=m/V-M,
rae C, — HopMaJibHasi KOHUEHTpalus (HOPMaJIbHOCTh) MOJIb-3KB/JI;
M— Macca pacTBOPEHHOro BermiecTBa (T);
V — 00bEM pacTBOpa (11);
M, - MoJisgpHas Macca YKBUBaJICHTA (T/MOJIb).
Monanvnasa Konuenmpauua (Moab/K2).— TMOKA3bIBAET KOJIMYECTBO
PacTBOPEHHOTO BemiecTBa, npuxoasuieecs Ha 1000 r pactBopuTens
Cm =m /M- M.,
riae Cm — MoJIsisibHast KOHIIEHTpaLus (MOJIb/KT);
M - Macca pacTBOPEHHOTO BeriecTsa (T);
Mp-nz — MAcca PacTBOPUTENSA (KT);
M — MossipHast Macca pacTBOPEHHOTO BeliecTBa (T/MOJIb).
Tump (2/m1) — TOKA3bIBAET YKCIIO TPAMM PACTBOPEHHOTO BEILIECTBA,
cozepkaieecs B 1 mMi1 pactBopa.

T=m/V,

rae T-tutp (r/min);

M - Macca PacTBOPEHHOTO BelecTBa (T);
V — 00bEM pacTBOpa (7).

Bce Buabl KOHIIEHTpayid B3aMMOCBSI3aHbI, TO3TOMY 3Hasl INIOTHOCTh
pacTBOpa U OJHY M3 KOHUEHTPAIMA MOYXHO MPOM3BECTH PACUET APYTUX
BUJIOB KOHIICHTPALUH.

DopMyIibl IS IIepecyeTa KOHIEHTPAUU PaCTBOPOB

Cnoco0 BbIpaKEHHS KOHIICHTPALUU Cm CH ®
HasBanue O0o03HaYeHUE U SUHULIBI
U3MEPEHUS
MousspHas Cy, MOJIB/JT Cu CpM, [10pw
(MOJISIPHOCTB ) M M
HopmanbsHas Cy, MOIB/1 CuM C, 10-p®
(HOpMaJIbHOCTB) M, M,
IIporienTHAs o, Yo(Macc.) Cm'M | CaM» ®
10- p 10- p

2 CITIOCOBbI IPUT'OTOBJIEHUSA PACTBOPOB




JIsi IPUTOTOBJICHUS KUJKUX PACTBOPOB HCIOJB3YIOT CIIEAYIOIINE
METO/IbI:

- pPaCTBOPEHUE KPUCTAIIMYECKOTO BEIIIECTBA;

- pa30aBlieHUE KOHIIEHTPUPOBAHHOTO PACTBOPA;

- U3 (PUKCOHaNa;

- CMEIIMBAaHUE PACTBOPOB PA3HBIX KOHIICHTPAIIUA;

- MOCJIeIoBaTEIbHOE pa30aBCHUE.

1) pacTBOpeHNEe KPUCTAJNINYECKOr0 BEeHIEeCTBA

JI1s1 MpUTrOTOBJICHUST PACTBOPA M3 KPUCTAIUIMUECKOTO BEIIECTBA HE-
00X0MMO TIEpPBOHAYAIBLHO PACCUUTATh KOJMYECTBO PACTBOPEHHOIO Be-
IIeCTBa sl IPUTOTOBJICHUS pacTBOpPa HEOOXOAMMOMN KOHIIEHTpAIMU. 3a-
TEM B3BECUTh PACCUMTAHHOE KOJUYECTBO PEAKTUBA HAa AHAJIUTHUYECKUX
Becax, IOMECTUTh €ro B MEPHYIO KOJIOY HY)KHOIO 00BheMa 1 JOBECTU pac-
TBOP JI0 METKH.

Hanpumep, neobxoaumo npurotoButh 200Ma 3M pacTtBop COIBI.
Paccuutaem maccy coanl, HeoOXoauMytro a1 npurotrosieHus 200mi 3M:

Cy = m/V-M,

ciegoBareisHo, M=C,,-V-M=3-0,2-106=63,6r.

3HAYUT, HA YaCOBOM CTEKJIC HA AHAIIMTHYECKUX BECAX B3BEIIMBAIOT
63,6000 r coapl, momMenialoT HABECKY COJbI B MEpHYIO KoyIOy Ha 200 M.
[Ipununinue Kk 4acOBOMY CTEKJIY YaCTHUIIbI COAbI, CMBIBAIOT B KOJOY JHC-
TUJUIMPOBAHHOW BOJIOM, 3aT€M JOBOASAT OOBEM pacTBopa A0 METKH Ha
KOJI0€ NUCTWUIMPOBAHHOW BOJIOM. PacTBOp THIATENBHO MEPEMENINBAIOT:
JUTSL ATOTO 3aKPBIBAIOT OTBEPCTUE KOJOBI MPOOKOW M KOJOYy MmepeBopauu-
BalOT 5-6 pa3. Ilpu HEOOXOIUMOCTH KOHIEHTPAIMIO MPUTOTOBJICHHOTO
pacTBOpa MOKHO YTOYHHThH WM TUTPOBAHUEM WJIM C MOMOIIBIO apEeOMET-

pa.

2) pa30aBJieHHe KOHIICHTPUPOBAHHOIO PACTBOPA

[IpuroroBnenue pa3z0aBIEHHOIO PacTBOpPa M3 KOHIEHTPUPOBAHHOIO
COMPOBOXKIAETCS BCEMH TEMHM K€ dTallaMH, YTO U B IIEPBOM CITydae: mep-
BBIM - ompejeneHne 00beMa KOHIICHTPUPOBAHHOTO pacTBOpa, HEOOXOau-
MOTO JUJIsl IPUTOTOBJIEHUS] PACTBOPA C 3aJaHHOW KOHIIEHTPALMEN, BTOPOU
— pa30aBlieHHE pacTBOpA.

B pacuerax o6bemMa Oosiee KOHIICHTPUPOBAHHOTO PacTBOpa HEOOXO-
MO YYECTh €r0 KOHIEHTPAIMIO U IIOTHOCTh. ECIIN HEU3BECTHA KOHIIECH-
Tpauusi pacTBOpa, TO apEOMETPOM H3MEPSIIOT IJIOTHOCTh pacTBOpa, a 3a-




TEM, 3Hasl TJIOTHOCTh PacTBOpA BEIIECTBA MO CIPABOYHUKY OMPEACISIOT
KOHIIEHTPAIIMIO UMEIOILIETOCS PacTBOpPA.

Hanpumep, neodbxogumo npurotoButb 500 mu 0,1H. pactBopa co-
nsiHou kucsiotel u3 30,14% -Horo pactBopa ¢ p =1,15r/mn. Kucnora 0yner
MCIIOJIb30BATHCS JJIsl KUCJIOTHO-OCHOBHOT'O TUTPOBAHUSI.

Paccuutaem ckonbko uuctoit HC1 Oynmer comepxkatbest B 500 mu
0,11.: C; = m /V-M,. HC1 B KHCIIOTHO-OCHOBHBIX PEaKIMSIX MOXKET 3a-
MeIIAaTh TOJIBKO ofuH noH H', nostomy f,=1 u M,=M=36,5r/M0b.

CaenoBareapno, m=Cu-V-M,=0,1-0,5-36,5 =1,825r.

ITockonbky ncxonHbI pacTBOp He siBisieTcsa uncton HCI, a nmeer
koHueHnTpaunto 30,14%, To paccuutaeM Maccy 3TOro pacTBopa, KOTOPBIH
coAEPKUT HeoOxoaumoe HaM kosimuecTtBo HCI.

T.x. pactBopa 30,14%, ToO

30,14 r HC1 — 100 r pacTBOpa
1,825r HC1 — X r pactBopa
X=6,06T.

ITockonbKy B3BEIIMBATh KUJIKOCTh HEYJOOHO, PACCUHUTHIBAEM 00HEM

storo kosmuectBa 30,14%-Horo pactBopa:
V=m/p=6,06/1,15=5,26Mm51~=5,3 M.

Mepnoii mpobupkoit orouparoT 5,3 ma 30,14%-Horo pactBopa, mo-
MENaT B MepHYI0 Koj0y Ha 500 mi v pa30aBisiOT BOJAOW 10 METKH.
PactBop TmIaTENBHO MHEpeMemMBaIOT. Jlanee KOHIIEHTPALMIO YTOUYHSIOT
TUTPOBAHUEM.

3) npuroroBJjieHre U3 (PUKCAHAJIA

QDukcanan — >TO 3aNassHHAs CTEKJISTHHAS aMmITysia, B KOTOPOU Conep-
KUTCSI CTPOTO OIPENEIICHHOE KOJIMYECTBO TBEPAOTO WIIM KUAKOTO pac-
TBOPEHHOT'O BEILIECTBA.

Jl71s1 mpuroToBiIeHUsT pacTBOpa U3 (pukcaHama HEOOXOIUMO:

- [lo Haanmucu Ha amImylie ONpEeaeIUuTh 00bEM KOJIOBbI, KOTOPHIA He-
00XOMMO B3STh JJISl IPUTOTOBJICHUS] PaCTBOPA 3aJJaHHON KOHIICHTPAIlUH.

Hanpumep, na puxcanane ¢ HC1 nanucano 0,1r-3xB/11. 3HauuT, ec-
Ju conepxumMoe ¢ukcaHana pasBectd Ha 1 j1, To momyuum 0,1H. pacTBOp
HC1, eciin na 100m7, To 1H. pactBOp.

-Br16path K010y HY’KHOTO 00BEMa, B TOPJIBIIIKO BCTABUTh BOPOHKY.
B BOpoHKY BCTaBUT 0O€K, KOTOPBIM MpHUaraeTcs K ynakoBke (pukcanHa-
J0B. Pe3kuM ymapom o 0oek pa3ouTs AHO (hUKcaHayia, a BTOPbIM 0OMKOM
pa3outh BepX. JaTh CIUTHCS WM BBICHINIATHCA COACPKUMOMY (hUKCaHaIa




8

B K0J10y. UTOOBI N30€XKaTh MOTEPU PACTBOPEHHOTO BEIIECTBA, OCTABILIETO-
csa B (puKcaHalsie, 4epe3 00pa30BaABIIMECS OTBEPCTUS MPOMBIBAIOT (PUKCA-
Hal 3-4 paza mo 10 M, TOJIBKO MOCJE ATOr0 CTEKJISTHHAS amITysia BbIOpa-
CBhIBAETCA.

-CoaepkuMoe KOJIObI TIIATENbHO MEPEMEIIMBAETCS, 3aTEM Pa3Bo-
JTUTCSl TUCTUWIIMPOBAHHOM BOJIOM 10 METKU. MeEpHYIO0 KOOy 3aKpBhIBAIOT
npuTepTOr MpoOKoMl. sl TIIATENIbHOTO MEPEMEIINBAHUS PACTBOPA MEP-
HYIO0 KOJIOY TIepE€BOpauUBAIOT Ha 180° 5-6 pas, n1aBas pacTBOpY IpH Kax-
JIOM TIOBOPOTE MOJHOCTHIO CIIUTHCS BHU3. Y TOUHEHHE KOHIIEHTPALIMU Pac-
TBOpA MPUTOTOBJICHHOTO U3 (pMKCaHalIa HE TpeOyeTcsl.

4) cMelIMBaHUE PACTBOPOB Pa3HBIX KOHIECHTPALMH

[IpUroToBUTH PacTBOP MPOMEKYTOUHOM KOHIIEHTPALIMM MOKHO
CMEIIIMBAHUEM JIByX PACTBOPOB C OOJBIIIEH M MEHBIIECH KOHIICHTpAIIUEH,
YeM MPUTOTOBJIIEMBIN. B 3TOM ciiyuyae HEOOXOAUMO paccuuTaTh 0OHEMBI
JIBYX CMEIIMBAE€MbIX PACTBOPOB, T.€. Y3HATh B KaKMX COOTHOIICHHUSIX UX
HY>KHO CMEIIIATh.

JI71s1 pacdeTa COOTHOIICHUM MPU CMEIIMBAHUM CYIIECTBYET JiBa CIO-
co0a: mpaBuJIO KpecTa U PELICHUE CUCTEMbl YPaBHEHUIA.

Hanpumep, paccuntaiite o0bembl 10% u 40%-noro pacrsopa KOH,
HeoOxoaumble aiist npuroTosyieHus: 100 ma 30%-Horo pacTBopa

[lepBblii cr1oco6

CocraBisieM cXxeMaTUYECKUNA KPECT:

-B JIEBOM BEPXHEM YIJIy KpECTa 3alUChIBAEM KOHIIEHTpAIUIO OoJiee
KOHIIEHTPUPOBAHHOI'O PACTBOPA, U3 CMEIIUBAEMBIX PACTBOPOB;

- B JIEBOM HWIKHEM YIJIy KPECTa 3allUChIBAEM KOHIEHTPALIMIO MEHEE
KOHIIEHTPUPOBAHHOI'O PACTBOPA, U3 CMEIIUBAEMBIX PACTBOPOB;

- B LIEHTPE KPECTa 3alMChIBAETCA KOHILIEHTPALXs MTPUTOTOBISIEMOrO
pacTBopa

40
S /
30
0
I[EU'ICC, NI 110 JUaroHajan KpeCTad, BbIYMTACM U3 OOJIBIIIET0 MEHBIIICE

3HAYCHHUE KOHIICHTPAIIUU U TMOJlydaeM MaccoBbie (He oObeMmHbIe!!!) cooT-
HOIIICHHUSI.

1
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HOJIY‘IGHHBIG qucCjia MOXXHO COKPATUTD:
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0

MaccoBbie COOTHOIIEHHUSI TOKAa3bIBAIOT, UYTO JJIi MNPUTOTOBJICHUS
30% -Horo pactBopa Haao B34Th 2yactu 40%-Horo pactBopa u 1 yacts 10
MPOIEHTHOTO PacTBOpa, T.€. CMEIIATh UMEIOIINECS PACTBOPHI B MACCOBOM
COOTHOIICHUH 2:1.

Jlanee, 4yToOBI MepelTH K pacyeTy 0ObEMOB HEOOXOAUMO Y3HATh
MJIOTHOCTH PACTBOPOB, KaK HUMEIOIMIMXCS, TaK M NPUTOTOBIsSEMBIX. U3
CIIPABOYHBIX JAHHBIX BHIHO, YTO P300=1,286T/MII; pagy=1,4111/™M7;
P10%6=1,082r/MmI1.

T.K. mpaBUJIO KpecTa MOKa3bIBAET MACCOBBIE COOTHOILICHHUS, TO TIEpe-
BesieM 00beM npurorosisieMoro 30%-noro pactsopa KOH B maccy:

m=V-p=100-1,286=128,6r.

CrnenoBaTenbHO, HAM HEOOXOIUMO MPUTroTOBUTH 128,6 T 30%-HOTO
pactBopa KOH. DOta macca coctaBnsger 3 yactu (2+1), Torma coctaBiiss
nponopuuy MoxHo onpeaenuTb Maccel 40 u 10%-Horo pacTBOpoOB:

1 10 — 1

128,6r - 3 yactu 128,6r — 3 yactmu
Xr - 2 4acTu Vr - 1 gactp
X=85,73r V=42 87r

3HAUYUT, JJI MPUTOTOBJICHHS 3aJaHHOTO PAacTBOpa HEOOXOIMMO
cmemath 85,731 40%-noro u 42,87 10%-HOr0o pacTBOPOB.

VYuuteiBas mrotHocta 10 u 40%-HOro pacTBOpoB paccuyuTaeM 00b-
eMbl, HeoOoxoaumbie i mpurotoBieHus 100ma 30%-Horo pacTBOpA.

V 409%=85,73/1,411= 60,8m1

VlO%: 42,87/1 ,082:39,6 MJI.

OTMepSIOT BBIYMCIICHHBIE 00bEMBI HCXOIHBIX PACTBOPOB M CIIMBAIOT
B CTaKaHYHK.

BTtopoii cioco6
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ITycte X M1 — 00beM 40%-HoTrO, a2 Y M — 00beM 10%-HOTO pactBo-
pa KOH.

T.x. HeoOxoauMo nipurotoButh 100 M1 30%-Horo pacTBopa, To:

X+¥Y=100

Macca pacTBOPEHHOr0 BEILIECTBA B CMEIIMBAEMBIX U MPUTOTOBJISIE-

MOM pacTBOpax OJMHAKOBA, 3HAYUT:
X-1,411-0,4+Y-1,082-0,1=100-0,3-1,286.

Pemaem cucreMy ypaBHEHUI:

X+¥Y=100
X-1,411:0,4+Y-1,082-0,1=100-0,3-1,286.
X= 60,85 mn V=139,15 mn

5) nocyaexoBaresibHOE pa3daBJIeHUE

Meroa UCnoNb3yIOT, KOTJa HY>KHO MPUTOTOBUTH CEPUI0 PACTBOPOB.
JI1st 5TOro Kaxkaplid npeaplaynuil (0ojaee KOHIIEHTPUPOBAHHBIN) pacTBOp
pa30aBIISIIOT B HEOOXOIUMOE YUCIIO Pa3.

Hanpumep, nHeoOxonumo npurotoBuTh cepro pactBopoB KNOj3; ¢
koHueHTpauusimu 0,1M; 0,05M; 0,01 M; B3siB B Ka4eCTBE MCXOIHOTO pac-
tBOopa 1M pactBop KNOs3.

Jns mpuroronenust 0,1 M pacTBopa HCXOIHBIM pacTBOP HYKHO
pazoaButh B 10 pa3. Mepnoit nunerkoi oroepem 100mn 1M pactBopa u
MIOMECTUM €T0 B MEPHYIO K00y Ha 1i1. JloBeneM 00bem pacTBOpa 10 MET-
KU JUCTUJUIMPOBAHHOW BOJAOW M TIHIATENBHO NEPEMEIIAEM.

s mpurorosnenus 0,05M pactBopa 0,1M pactBop HykHO pa3oda-
BUTH B 2 pa3a. B mepnyto konly Ha 11 nomemaem 500ma 0,1M pactBopa
00bEM JIOBOJUM JI0 METKU JTUCTUIIMPOBAHHOMN BOAOW U MEPEMEIINBAEM.

s npurorosnienust 0,01M pactBopa 0,05M pacTBOp HYKHO pazoda-
BUTH B 5 pa3. B MepHyto konOy Ha 1 1 momentaem 200mi 0,05M pactBopa,
pas0aBJisieM BOJOM 10 METKH U MIEPEMEIINBACM.

3 YCTAHOBJIEHUE TOYHOM KOHIUEHTPAIIMU PACTBOPOB

To4HYIO KOHLEHTPAMIO MPUTOTOBJIEHHOTO PACTBOPA MOXHO OIpeE-
JEMUTh TUTPOBAHUEM.

Tumposanue — >TO TIOCTENIEHHOE J100AaBJIEHHE OJHOTO pEeareHTa
(TUTpaHTa) K ONPENEIIEMOMY BEILIECTBY.

3Hasi KOHIEHTpALMU PACTBOPOB, MPUMEHSIEMBIX MPH MPOBEICHUU
TUTPOBAHUS, MOXXHO BBIYUCIUTH B KakuX OOBEMHBIX OTHOIIECHHUAX
JOJKHBI OBITh CMEIIIAHBl ATH PACTBOPHI, YTOOBI PACTBOPEHHBIC B HUX
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BEIIIECTBA pearupoBajd O€3 ocTaTka. ITH BBIYMCICHUS OCOOEHHO

YOPOILIAIOTCS,  €CIIM  MOJIb30BATBCA ~ PACTBOPAMHM  ONPEACICHHOMN
HOPMAJIBHOCTH.
Jlnss  pacdeta  00BEMOB  PacTBOPOB  HUCIOJB3YIOT  3AKOH

IKBUBAIEHI 08 0J1A PACHEODO8.

Ilpu oounaxoeoil HOpmanbHOCMU PACMBOPOE 00BLEMbBL  IMUX
pacmeopos ecezoa byoym pasHvl Mexcoy coOol, npu pa3iuyHbix 00bEMbL
00pamHO NPONOPYUOHATILHBL HOPMATILHOCHISIM.

Vi Ny =V N, umn V1:Vo=NoiNg
rie N; —HopMajbHas KOHIICHTPAITUs TIEPBOT0 BEIIECTRA,
V1 — 00b€M miepBOro BemiecTna (M),
N, — HOpMaJIbHasI KOHIIEHTPAIIKs BTOPOTO BEIIECTBA,
V, — 00b€M BTOPOTO BeliecTBa (Mi1).

T.x. BECOBHIC KOJINYECTBA pearupyroImx BCILIECTB
IPOMOPIIMOHATILHEI X JKBUBAJIGHTaM, TO OYEBUHO, YTO IS PEAKIIHi
BCErJla HY»KHO OpaTh Takue 00BEMBI PACTBOPOB, KOTOPHIE COJEPHKATU OBI
OJIMHAKOBOE YHMCJIO MOJIb - 9KBUBAJICHTOB PACTBOPEHHOIO BEIECTRA.

JIABOPATOPHAS PABOTA Nel
«IIPUT'OTOBJEHHUE PACTBOPOB»

Onoim 1 llpuzomosnenue pacmeopa u3z cyxo2o eeujecmea
ITpuroroButs pactop NaC1l:

Bapuant 1 2 3 4
Macca pactBopa 100r 250r 150r 200r
Konuenrpanus 4% 12% 8% 6%

PaccuuraiitTe Macchl CONMM U BOJbI, HEOOXOIUMBIE JJIsi MIPUTOTOBJIE-
HUSI PacTBOpa C 3aJJaHHOW KOHIIEHTpauuen. Pe3ynpTraTel pacueToB IOJIK-
HbI OBITh TIPEACTABIICHBI B OTYETE 10 JIAOOPAaTOPHOI padoTe.

Ha yacoBoM cTekie B3BECHTE PAaCCUMTAHHYIO MAacCy BEIIECTBA, IO-
MecTuTe €€ B CTakaH, HeoOxoaumoro obobema. J[00aBbTE paccUMTaHHOE
KOJIMYECTBO BOJBI U TIIATEIBHO NIEPEMEIIIANTE.

Jlns onpeneneHus 3HaYEHUSI KOHIEHTPALUU MPUTOTOBJICHHOTO pac-
TBOpA MOMECTUTE €ro B MepHbIM nHAp HAa 100 mu1, 3aOTHUB €ro KU /I-
kocTbio Ha 70%. I1lo mpunoxenuto 1 onpenenuts MIOTHOCTh pacTBOpa 3a-
JTaHHOM KOHIIEHTparuu. BeiOepure apeomeTp, B MIKaIy KOTOPOTO Momaja-
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€T 3Ha4YeHHE IUIOTHOCTU 3a/IaHHOTO pacTBopa. OmycTutre apeoMeTp B IH-
JUHJP C TPUTOTOBJICHHBIM PACTBOPOM M OMPEACIUTE 3HAUYCHUE IIJIOTHO-
ctu pactBopa. C MOMOIIBIO TPHIIOKEHU | ompenenuTe Kakod KOHIICH-
Tpaluyu COOTBETCTBYET M3MepeHHas Bamu mimoTHOCTh pacTBopa. Paccun-
TalTe TMOTPEIIHOCTh MPUTOTOBJICHUSA. Pe3ynbTaThl MPOBEIEHHOTO OIBITA
3aHECUTE B TAOJUILY:

3aJaHHbBIN IIpuroroBisieMblil pacTBOp [TorpemHocTh
pacTBoOp

®,% | p, /M | ®,% | Myac1, T | Mo | P, I/MI | aOCO- | OTHOCH-
JIFOTHAs | TeJIbHAas

Onwvim 2 Ilpuzomoenenue pacmeopa pazoagsienuem
[IpuroTOoBUTH PaCTBOP CEPHON KUCIIOTHI

Bapuanr 1 2 3 4
O6mem pacTBOpa 200mn 250mn 250mn 200mn
KonuenTtpanus IM 0,51 la 0,1m

Hanute uMmeroniytocsi B 1abopaTopund CEPHYIO KUCIIOTY B CTEKJISIH-
HbIA LUJIUHIP W ONPEIEIUTh €€ TUIOTHOCTh C MOMOIIbI0 apeomerpa. 1o
OPUJIOKEHUIO | OonpeAenuTh KOHIIEHTPALMIO UMEIOIIErocsl pacTBoOpa K-
CJIOTBL.

Paccunrath, Kakoil 00beM ATOM KHUCIOTHI HY>KHO B3SITh JIJISl MIPUTO-
TOBJICHUS 3aJjaHHOT0 Bam pacTBopa (pacuersl JOJKHBI ObITh MPECTaBIIC-
Hbl B oTtuere). OTMEPUTH 3TOT 00bEM LMIMHAPOM WA MEPHOU mpoOup-
KOM.

B MepHyto K010y HE0OX0AMMOTO 00BheMa MPUMEPHO Ha Y4 €€ o0be-
Ma HalluTh JUCTHIUIMPOBAHHYIO BOAy. llepeMemmBasi KHUAKOCTb Kpyro-
BBIM JIBUKEHUEM KOJIObI, TOHEMHOTY Y€pe3 BOPOHKY MEPEIUTh B HEE BCIO
OTMEPEHHYIO KHUCIOTY. ONOJIOCHYTh BOPOHKY BOJOW, BBIHYTH €€, HOX-
JaThCA OXJIAXICHUS KOJOBI JO KOMHATHOM TeMIlepaTyphl. 3aTeM J100aB-
7511 BOJY, JOBECTH YPOBEHb KUJIKOCTH B KOJIOE JO METKH MO HUXKHEMY
MeHucky. Ilocnennue mopiuu Boabl 100aBsATh nUneTkou. IlnoTHO 3a-
KpBITh KOJIOY TPOOKOH, MepeMeliatb HECKOJbKO pa3 MOJY4YeHHBINM pac-
TBOP, MIEPEBEPTHIBAs KOJOY BBEPX THOM.

JInst onpeneneHusi YTOYHEHHS KOHUEHTPAIMKM MPUTOTOBICHHOTO
pacTBOpa NpOBOJSIT TATPOBAHHUE.

B 6ropetky Hanuth 0,1H. pacTBOp 1I€I0YH, IPOBEPUTH 3aIOTHEH JIU
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HOCHUK OIOPETKH TUTPAHTOM (E€CJIM B HOCHKE MPUCYTCTBYET BO3AYX, TO €T0
HEO0OXOJIUMO OT TyJia yOpaTh), BHIBECTH YPOBEHH II€JIOYM B OHOpPETKE Ha
HOJIb. MepHoil nunerkoid Ha 10My1 0TOEpUTE PACcTBOP MPUTOTOBICHHOMN
KHCJIOTHI U TIEPEHECUTE €r0 B KOHMYECKYI0 KoJOy. JloOaBpTe 1-2 kamiu
dbenondranenna.

OTTUTpYyWTE pAcCTBOp KHUCJIOTHI. JlJiA 3TOr0 MNpU HENPEPHIBHOM
NEePEMENIMBAHUM PACTBOpPA KHUCJIOThl MPWIMBAWTE B HEro MO KarjsM
pacTBOp IIEJI0YM U3 OIOpeTKM OO0 TIOSABJIEHUS CJIaboi  Po30BOM
HEHUCYe3arlen OKpacku. TurpoBaHue mnoOBTOpUTE. Pe3ynbTarel He
JIOJDKHBI OTJIMYaThest Oonee yem Ha 0,1 M.

Paccuutath cpegnuili 00ObeM I€JI0YM, MOLICAIINA HAa TUTPOBAHHUE.
3aTeM, MO 3aKOHY OJKBUBaJEHTOB Jjisi pactBopoB CH;*'V; = CHy'V,
paccuuTanTe MOJISIPHYIO KOHLIEHTPALUIO YKBUBAJIEHTOB U MPU HEOOXOAU-
MOCTH TI€pecYUTalTe B MOJSPHOCTh. OnpeaenuTe norperHocTb MPUro-
TOBJICHUSI pacTBOpa. Pe3ybTaThl M3BMEPEHHI 3aHECUTE B TAOJIHILY.

3aaHHbBIN [TpuroroBisieMblil pacTBOP [TorpemHocTh
pacTBoOp
Konnen- V, Mt | Vi amsmpn- | Viep, MJI| KoHlleH- | abco- | oTHOCH-
TpaLus rotoserns, MJI Tpalys | JIIOTHAsl | TEIbHAs

Onwvim 3Ilpuzomoenenue pacmeopa cmeuiueanuem
Nwmest B cBoeM pacniopsikeHun 30%-Hbiil 1 5%-HbI pacTBOPHI THA-
pokcuia Hatpusd (Kayusi) mpuroToBuTh 10%-HbI pacTBOp.

Bapuant 1 2 3 4

O06BeM pacTBOpa 200mu 250mu 250mn 200m

[To mpunoxenuto 1 onpeaenuts miotHOCTH 30%-HorO0, 10%-HOTO 1
5%-HOr0o pacTBOpPOB TrUApoKcuaa Hatpus (kamus). PaccuurtaTh 0OBEMBI
ucxonubx 30%-Horo u 5%-HOro pacTBOPOB TUAPOKCUIA HATPUS (Kaus)
nByMsi crioco0amu. Pe3ynbTaThl pacueToB JOJKHBI ObITh MPE/ICTABICHBI B
otuere. Pe3ynbTaThl pacueToB HE JOJDKHBI OTIMYaThbes Oosee yem Ha 0,1
M.

OTMepuTh BBIYUCIIEHHBIE O0BEMBI MCXOAHBIX PAcTBOPOB, CIWTH B
€MKOCTb HE0O0XOAuMOro oObeMa W THIaTeJbHO TmepemeniaTb. OTIHUTH
4acTh MPUTOTOBJICHHOTO PAcTBOpPa B IUJIMHIP, U3MEPUTH apeoMETPOM
MJIOTHOCTh U TIO MPUWJIOKEHHUIO OMPEISIUTh KOHIIEHTpalu. Paccuurarh
MOTPENTHOCTh MPUTOTOBJICHUS PAacTBOpa. Pe3ynbTaThl M3MEpEHUM 3amu-
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cath B TAOIMILY.

3aTaHHBIN [Ipurorosysiemblii pacTBOP [TorpemHocTs

pacTBOp
V, M V09 MIT | Vigoe, M P, Konnen- abco- | oTHOCH-
/M Tpauus JIFOTHAsA | TEJbHAas

B konIle oTuera 3anuchiBaeTCs OOIIMI BBIBOJ IO JIaDOpAaTOpPHOM pa-
oore.

JIABOPATOPHAS PABOTA Ne2
«OIIPEJIEJTEHUE MOJISIPHOM MACCBHI
9KBUBAJIEHTA KUCJIOTbI»

HeobOxoauMo ornpenenuTh MOJSPHYIO MAacCy SKBHBAJIEHTa KUCIIOTHI
Ha OCHOBAHMUM PE3YJIbTATOB PEAKIIMU HEUTpaTU3aIliK, KOTOPYIO MPOBOJISIT
MeTozoM tTuTpoBanus. HeuszBectHou kucimoToit moxket 0biTh HC1, HNO3,
CH3;COOH, H,S0O,.

B Oroperky HanelTe pacTBOp IIEJIOYM HW3BECTHON HOPMaJbHOMU
KOHIICHTPAILIMM U MPUBEAUTE OIOpETKY B padbouee mosoxeHue. s storo
3aJIMBa€M PAcTBOP TUTPAHTa B OIOPETKY BBIIIE HYJS. 3aMOJHAEM HOCHUK
OIOpPETKH >KMAKOCTHIO U BBIBOJIUM YPOBEHb KUIKOCTH Ha HYJIEBYIO OT-
METKY.

[Tunerkoit oTOepuUTEe PacTBOpP HEM3BECTHOW KHUCIOTHI C YKa3aHHBIM
TUTPOM U TEPEHECUTE €ro B KOHUYECKYI0 KoJOy. JloGaBbTe 1-2 Kamiu
dbenondranenna.

OTTUTpylTE pACTBOp KHUCJIOTHI. JlJi1 3TOro MHpU HENPEPHIBHOM
NepEMEIIMBAHUN PACTBOpPa KHUCJIOTHI MPWIMBAWTE B HEr0 MO KArlisIM
pacTBOp IIEJIOYM U3 OIOPEeTKM [0 TMOSBJICHUS CJa0ol  po30BOM
HEHUCYE3AKIIEd OKpacKu. TuTpoBaHHWE NOBTOpUTE. Pe3ynbTarel HE
JOJDKHBI  OTau4aThesa Oosiee yem Ha 0,1 M. 3anuimure pe3yiabTaThl
TUTPOBAHU.

[To 3aKOHY PKBHUBAJICHTOB JIJIs1 pACTBOPOB

CH1‘V1 = CHZ'VZ
paccuuTalTe MOJIAPHYIO KOHIICHTPAIIMIO JKBUBAJEHTOB  pPacTBOpa
kuciotel CHj;, a 3aTeM MOJSIPHYIO Maccy ee€ HJKBuBajieHTa MD3; u3
bopMyJIbL:
C,=T1000
M,
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CpaBHHBasi HKCIHEPUMEHTAJIBLHO HAWJICHHYI0 MOJSIPHYIO Maccy
AKBHUBAJICHTOB METajllla ¢ TEOPETUYECKUM 3HAYCHHEM MOJISIPHOM MaccChl
skBuBajieHTOB kuciotel (HCl, H,SO, unu HNOj), onpenenute, kakas
KUCJIOTa BbIJaHA BaM JUIsl ONbITAa M MOTPEIIHOCTh OINPEICICHHUS.
3anuiInMTe YpaBHEHUE PEAKIMM B3aUMOJCUCTBUS DTOM KHUCIOTHI C
MCIIOJIb30BAHHOM BaMU IIEI0YbI0. 3alUIIUTE B OTUET MO JIaOOpaTOpHOMH
paboTe cieayronye JaHHbIE:

TUTP NPEIJI0KEHHON BaM KUCHOThI, T1, I/MI;

HOPMAaJIbHOCTh pacTBopa mienoun, CHy;

00beM pacTBOpa KUCIOTHI V1, MII

00beM pacTBopa 1ieaouu Vo, MomeAIIuid Ha TUTPOBAHUE, MJT;

pacueT HOpMaJIbHOM KOHIIEHTpaUU KUCI0Thl CHy, MOJIB/JI;

pacueT MOJIIPHOM MacChl SKBUBAJICHTOB KUCIOThI M5y, I/MOJIb;

OIIIMOKHU OTBITA: a) A0COIIOTHYIO, Oa6c., T'; 0)OTHOCUTEIBbHYIO, Ogry, Y0.

AOcomoTHass omuOKa OIbITa PACCUUTHIBAETCS Kak aOCOIOTHas
BEJIMUMHA PA3HOCTH MEXAY OKCIEPUMEHTAJIbHO HAWIACHHBIM U
TEOPETUYECKUM 3HAYEHUSIMHU MOJISIPHOM MAacChl SKBHUBAJICHTA KHUCIIOTHI.
OtHocUTeNbHAST OIIMOKAa OMNbITa PACCUUTHIBACTCS KaK OTHOIIECHUE
a0COIOTHOM OIMOKKH K TEOPETUUYECKOMY 3HAYEHHIO, BBIPAXKEHHOE B
MPOIEHTAX.

B koHIle oTueTa 3amMchIBaeTCsl BBIBOJ, Hampumep, «Onpenensemas
KHMCJIOTa COJISTHAs, TMOTPEITHOCTD OIpeeicHus cocTaBmia 1%».
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Inomnocmu u KOHUeHmMpayuu HEKOMOPHLIX HEOPZAHUYECKUX 6eULECHE
PacTBOpBI CepHOM KMCIOTBI
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[TnoTHOCTE H?I/I Konnenrparus | [ImotHOCTh pu | KoHneHTpamus
20° C, r/em % macc. | mons/n | 20° C, r/em % Macc. MoJIb/n1
1,000 0,2609 | 0,0266 1,160 22,67 | 2,681
1,005 0,9855 | 0,1010 1,170 23,95 | 2,857
1,010 1,731 | 0,1783 1,175 2458 | 2,945
1,015 2,485 | 0,2595 1,185 25,84 | 3,122
1,020 3,242 | 0,3372 1,190 26,47 | 3,211
1,025 4,000 0,4180 1,195 27,10 | 3,302
1,030 4,746 @ 0,4983 1,200 27,72 | 3,391
1,035 5493 | 0,5796 1,220 30,18 | 3,754
1,040 6,237 | 0,6613 1,225 30,79 | 3,846
1,045 6,956 | 0,7411 1,230 31,40 | 3,938
1,050 7,704 | 0,8250 1,235 32,01 | 4,031
1,055 8,415 | 0,9054 1,240 32,61 | 4,123
1,060 9,129 | 0,9865 1,250 33,82 | 4,310
1,065 9,843 1,066 1,255 34,42 | 4,404
1,070 10,56 1,152 1,260 35,01 | 4,498
1,075 11,26 1,235 1,265 35,60 | 4,592
1,080 11,96 1,317 1,270 30,19 | 4,686
1,085 12,66 1,401 1,275 36,78 | 4,781
1,090 13,36 1,484 1,280 37,36 | 4,876
1,095 14,04 1,567 1,285 37,95 | 4,972
1,100 14,73 1,652 1,290 38,53 | 5,068
1,105 15,41 1,735 1,295 39,10 | 5,163
1,110 16,08 1,820 1,305 40,25 | 5,356
1,115 16,76 1,905 1,310 40,82 | 5,452
1,120 17,43 1,990 1,315 41,39 | 5,549
1,125 18,09 2,075 1,320 41,95 | 5,646
1,130 18,76 2,161 1,330 43,07 | 5,840
1,135 19,42 2,247 1,335 43,62 | 5,938
1,145 20,73 2,420 1,345 4472 | 6,132
1,150 21,38 2,507 1,350 45,26 | 6,229
1,155 22,03 2,594 1,355 45,80 | 6,327
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[TnotHocth ipy | Konnenrpamus | ITnotHocTh npu KoHIeHTpaius
20°C, r/lem® | % macc. | Momb/a 20° C, r/em® % Macc. Moyb/n
1,360 46,33 6,424 1,545 64,26 | 10,12
1,380 48,45 6,817 1,550 64,71 | 10,23
1,385 48,97 6,915 1,555 65,15 | 10,33
1,390 49,48 7,012 1,565 66,03 | 10,54
1,395 19,50 7,110 1,570 66,47 | 10,64
1,400 50,01 7,208 1,575 66,91 | 10,74
1,410 51,86 7,406 1,580 67,35 | 10,85
1,415 52,02 7,505 1,585 67,79 | 10,96
1,420 52,51 7,603 1,590 68,23 | 11,06
1,425 53,01 7,702 1,595 68,66 | 11,16
1,430 53,50 7801 1,600 69,09 | 11,27
1,435 54,00 7,901 1,605 69,53 | 11,38
1,440 54,49 8,000 1,610 69,96 | 11,48
1,445 54,97 8,099 1,615 70,39 | 11,59
1,450 55,45 8,198 1,620 70,82 | 11,70
1,455 55,93 8,297 1,625 71,25 | 11,80
1,460 56,41 8,397 1,630 71,67 | 11,91
1,465 56,89 8,497 1,635 72,09 | 12,02
1,470 57,36 8,598 1,640 72,52 | 12,13
1,475 57,84 | 8,699 1,645 72,95 | 12,24
1,480 58,31 8,799 1,655 73,80 | 12,45
1,490 59,24 | 9,000 1,660 74,22 | 12,56
1,495 59,70 9,100 1,665 74,64 | 12,67
1,500 60,17 9,202 1,670 75,07 | 12,78
1,505 50,62 9,303 1,675 75,49 | 12,89
1,510 61,08 9,404 1,680 75,92 | 13,00
1,515 61,54 | 9,506 1,685 76,34 | 13,12
1,520 62,00 9,608 1,690 76,77 | 13,23
1,525 62,45 9,711 1,695 77,20 | 13,34
1,530 62,91 9,813 1,700 77,63 | 13,46
1,535 63,36 9,916 1,705 78,06 | 13,57
1,540 63,81 10,02 1,710 78,49 | 13,69
1,715 78,93 13,80 1,810 89,23 | 16,47
1,720 79,37 13,92 1,815 90,12 | 16,68




[LnotHOCTH Konuentpauuss | [InorHocts npu [KoHnieHTpanus
mpu 20° C H,SO, 20° C H,SO,
r/em’ % 1o MOJIB/JT r/em’ % mo | MoJb/n
Macce Macce
1,730 80,25 14,16 1,820 91,11 | 16,91
1,735 80,70 14,28 1,821 91,33 | 16,96
1,740 81,16 14,40 1,822 91,56 | 17,01
1,745 81,62 14,52 1,823 91,78 | 17,06
1,750 82,09 14,65 1,824 92,00 | 17,11
1,755 82,57 14,78 1,825 92,25 | 17,17
1,760 83,06 14,90 1,826 92,51 | 17,22
1,765 83,57 15,04 1,827 92,77 | 17,28
1,770 84,08 15,17 1,828 93,03 | 17,34
1,775 84,61 15,31 1,829 93,33 | 17,40
1,780 85,16 15,46 1,830 93,94 | 17,47
1,785 85,74 15,61 1,831 93,94 | 17,54
1,790 86,35 15,76 1,832 94,32 | 17,62
1,795 86,99 15,92 1,833 94,72 | 17,70
1,800 87,69 16,09 1,834 95,12 | 17,79
1,805 88,43 16,27 1,835 95,70 | 17,92
PacTBOpoOB rujipokcuia Kajaus
[LmotHocTe pu | Konuenrpauus | [LmotHocTs nipu | KoHneHTpanus
20°C, r/em®  |% macc] mons/n 20°C, r/em’® | % mac. | mons/n

1,000 0,197 | 0,0351 1,160 17,29 3,58
1,005 0,743 0,133 1,165 17,81 3,70
1,010 1,29 0,233 1,170 18,32 3,82
1,015 1,84 0,333 1,175 18,84 3,94
1,020 2,38 0,433 1,180 19,35 4,07
1,025 2,93 0,536 1,185 19,86 4,19
1,030 3,48 0,639 1,190 20,37 4,32
1,035 4,03 0,744 1,195 20,88 4,45
1,040 4,58 0,848 1,200 21,38 4,57
1,045 5,12 0,954 1,205 21,88 4,70
1,050 5,66 1,06 1,210 22,38 4,83
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[TnorHocTh ipH | Konnenrpamusa | [InorHocTh npH | KoHIeHTparus
20°C, r/lem® % macc.] momb/n 20°C, r/em® % mace.| momw/a
1,055 6,20 1,17 1,215 22,88 4,95
1,060 6,74 1,27 1,220 23,38 5,08
1,065 7,28 1,38 1,225 23,87 5,21
1,070 7,82 1,49 1,230 24,37 5,34
1,075 8,36 1,60 1,235 24,86 5,47
1,080 8,89 1,71 1,240 25,36 5,60
1,085 9,43 1,82 1,245 25,85 5,74
1,090 9,96 1,94 1,250 26,34 5,87
1,095 10,49 2,05 1,255 26,83 6,00
1,100 11,03 2,16 1,260 27,32 6,13
1,105 11,56 2,28 1,265 27,80 6,27
1,110 12,08 2,39 1,270 28,29 6,40
1,115 12,61 2,51 1,275 28,77 6,54
1,120 13,14 2,62 1,280 29,25 6,67
1,125 13,66 2,74 1,285 29,73 6,81
1,130 14,19 2,86 1,290 30,21 6,95
1,135 14,70 2,97 1,295 30,68 7,08
1,140 15,22 3,09 1,300 31,15 7,22
1,145 15,74 3,21 1,305 31,62 7,36
1,150 16,26 3,33 1,310 32,09 7,49
1,155 16,78 3,45 1,315 32,56 7,63
1,325 33,50 7,91 1,435 43,48 | 11,12
1,330 33,97 8,05 1,440 43,92 | 11,28
1,335 34,43 8,19 1,445 44,36 | 11,42
1,340 24,90 8,33 1,450 44,79 | 11,58
1,345 35,36 8,48 1,455 45,23 | 11,73
1,350 35,82 8,62 1,460 45,66 | 11,88
1,355 36,28 8,76 1,465 46,09 | 12,04
1,360 36,73 8,90 1,470 46,53 | 12,19
1,365 37,19 9,05 1,475 46,96 | 12,35
1,370 37,65 9,19 1,480 47,39 | 12,50
1,375 38,10 9,34 1,485 4782 | 12,66
1,380 38,56 9,48 1,490 48,25 | 12,82
1,385 39,01 9,63 1,495 48,67 | 12,97
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[[1oTHOCTE HEI/I Konnenrpamus | [InorHocTh npu | KoHmeHTpamus
20°C, r/eM’ |9 macc] moms/m | 20°C,r/eM® |9 mace.| momp/n
1,390 39,46 9,78 1,500 49,10 | 13,13
1,395 39,92 9,93 1,505 49,53 | 13,29
1,400 40,37 10,07 1,510 49,95 | 13,45
1,405 40,82 10,22 1,515 50,38 | 13,60
1,410 41,26 10,37 1,520 50,80 | 13,76
1,415 41,71 10,52 1,525 51,22 | 13,92
1,420 42,15 10,67 1,530 51,64 | 14,08
1,425 42,60 10,82 1,535 52,05 | 14,24
angm«cnga HATpHSA
[TnotHocTh iput | Konnentparus | [lmotHocTh npu | KoHmeHTpanys
20° C, r/lem®  |% macc.] Moms/a 20° C, r/em” % macc.| Moms/T
1,000 0,159 | 0,0398 1,025 2,39 0,611
1,005 0,602 0,151 1,030 2,84 0,731
1,010 1,040 0,264 1,035 3,29 0,851
1,015 1,490 0,378 1,040 3,74 0,971
1,020 1,940 0,494 1,045 4,20 1,097
1,050 4,65 1,222 1,210 19,16 | 5,796
1,055 511 1,347 1,215 19,62 | 5,958
1,060 5,56 1,474 1,220 20,07 | 6,122
1,065 6,02 1,602 1,225 20,53 | 6,286
1,070 6,47 1,731 1,230 20,98 | 6,451
1,075 6,93 1,862 1,235 21,44 | 6,619
1,080 7,38 1,992 1,240 21,90 | 6,788
1,085 7,83 2,123 1,245 22,36 | 6,958
1,090 8,28 2,257 1,250 22,82 | 7,129
1,095 8,74 2,391 1,255 23,27 | 7,302
1,100 9,19 2,527 1,260 23,73 | 7,475
1,105 9,64 2,664 1,265 24,19 | 7,650
1,110 10,10 2,802 1,270 2464 | 7,824
1,115 10,55 2,942 1,275 25,10 | 8,000
1,120 11,01 3,082 1,280 2556 | 8,178
1,125 11,46 3,224 1,285 26,02 | 8,357
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[TnotHOCTh IpH | Konnentpamus | IInotHocTs pu | KoHueHTparus

20°C, r/em® (9% macc| momb/n 20° C, r/em” % mace.| moms/m
1,130 11,92 3,367 1,290 26,48 | 8,539
1,135 12,37 3,510 1,295 26,94 | 8,722
1,140 12,83 3,655 1,300 27,41 | 8,906
1,145 13,28 3,801 1,305 27,87 | 9,092
1,150 13,73 3,947 1,310 28,33 | 9,278
1,155 14,18 4.095 1,315 28,80 | 9,466
1,160 14,64 4,244 1,320 29,26 | 9,656
1,165 15,09 4,395 1,325 29,73 | 9,847
1,170 15,54 4 545 1,330 30,20 | 10,04
1,175 15,99 4.697 1,335 30,67 | 10,23
1,180 16,44 4.850 1,340 31,14 | 10,43
1,185 16,89 5,004 1,345 31,62 | 10,63
1,190 17,34 5,160 1,350 32,10 | 10,83
1,195 17,80 5,317 1,355 32,58 | 11,03
1,200 18,25 5,476 1,360 33,06 | 11,24
1,205 18,71 5,636 1,365 33,54 | 11,45
1,370 34,03 11,65 1,455 42 59 | 15,49
1,375 34,52 11,86 1,460 43,12 | 15,74
1,380 35,01 12,08 1,465 43,64 | 15,98
1,385 35,50 12,29 1,470 4417 | 16,23
1,390 36,00 12,51 1,475 4469 | 16,48
1,395 36,49 12,73 1,480 4522 | 16,73
1,400 36,99 12,95 1,485 4575 | 16,98
1,405 37,49 13,17 1,490 46,27 | 17,23
1,410 37,99 13,39 1,495 46,80 | 17,49
1,415 38,49 13,61 1,500 4733 | 17,75
1,420 38,99 13,84 1,505 4785 | 18,00
1,425 39,49 14,07 1,510 48,38 | 18,26
1,430 40,00 14,30 1,515 48,90 | 18,52
1,435 40,51 14,53 1,520 4944 | 18,78
1,440 41,03 14,77 1,525 49 97 19,05
1,445 4155 15,01 1,530 50,50 | 19,31
1,450 42 .07 15,25
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PacTBOpOB HEKOTOPBIX COJIEH

% 110 InotHocts mpu 20° C, /e’

MACCe "NaCl | KCI' | NH,CI | (NH,),S0, | Al(SO,); | Na,SO,
1 [ 1,007 | 1,005 | 1,001 1,004 1,000 | 1,007
2 | 1,014 | 1,011 | 1,004 1,010 1,019 | 1,016
3 | 1,022 | 1,017 | 1,008 1,016 1,029 | 1,026
4 | 1,029 | 1,024 | 1,011 1,022 1,040 | 1,035
5 | 1,036 | 1,030 | 1,014 1,028 1,050 | 1,044
6 | 1,044 | 1,037 | 1,017 1,034 1,061 | 1,053
7 1,051 | 1,043 | 1,020 1,040 1,072 | 1,063
8 | 1,068 | 1,050 | 1,023 1,046 1,083 | 1,072
9 | 1,065 | 1,056 | 1,026 1,051 1,094 | 1,082
10 | 1,073 | 1,063 | 1,029 1,057 1,105 | 1,091
11 | 1,081 | 1,070 | 1,031 1,063 1,117 | 1,101
12 | 1,089 | 1,077 | 1,034 1,069 1,129 | 1,111
13 | 1,096 | 1,083 | 1,037 1,075 1,140 | 1,121
14 | 1,104 | 1,090 | 1,040 1,081 1,152 | 1,131
16 | 1,119 | 1,104 | 1,046 1,092 1,176 | 1,141
18 | 1,135 | 1,113 | 1,051 1,104 1,201
19 | 1,143 | 1,126 | 1,054 1,109 1,213
20 | 1,151 | 1,133 | 1,057 1,115 1,226
21 | 1,159 | 1,140 | 1,059 1,121 1,239
22 1,062 1,127 1,252
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