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3. PACTBOPbBI: COCTAB U UX KOJLJIMT ATUBHBIE CBOMCTBA

3.1. OcHoBHbIe noHATHS. PacTBOpuMoOCTH

B ocHOBHOM peakuuu B NPHUPOAE MPOHUCXOIAT B PACTBOPAX, KOTOpHIE
HMEIOT PA3IIMYHbBIA COCTaB U CTPYKTYpY. PacTBOpPHI ABIAIOTCS OCOOBIM BH-
JIOM CMECeH XMMHUYECKUX BemecTs. OCHOBHbIE PU3HAKU PACTBOPOB — 3TO
OIHOPOIHOCTB M yCTOHYNBOCTH BO BPEMEHHU.

HctuHHBIE pacTBOPBI — TOMOTEHHBIE, TEPMOJUHAMHUIECKUE, yCTOININ-
BbI€ CHCTEMBI, KOTOPBIE COCTOSIT U3 PACTBOPEHHOI'O BEIIECTBA U PACTBOPH-
Tend, a TakkKe MPOAYKTOB UX B3aUMOEHUCTBUS. PacTBOp BCeraa COCTOUT U3
JBYX U 60jiee KOMITOHEHTOB.

PactBopuTeNh — 3TO KOMIIOHEHT, (h)a30BO€ COCTOSIHUE KOTOPOTO HE M3-
MeHseTcsl IpU pacTBOpeHuH. OCHOBHOM PacTBOPHUTENb — 3TO BOJA.

[To oTHOWIEHHIO K BOJE Pa3iMYalOT THAPOGHUIbHBIE U THAPOGOOHBIC
BEIIECTBA.

ITo arperaTHOMY COCTOSTHHIO PAacTBOPHI KJIACCH(UINUPYIOTCS HA!

® ra3000pa3HbIC;

® JKHJIKUE;

® TBEp/bIE.

ITo xauecTBEHHOMY COCTaBY PacTBOPHI MOJPa3ACIAIOTCS Ha:

® KOHIIEHTPUPOBAHHBIE, pa30aBICHHBIC;

® HACHIIICHHBIE — PABHOBECHBIE, TEPMOAMHAMHUUYECKHE, MaJOYCTONYH-
BbI€ CHCTEMBI, XapaKTepU3YIOIInecs MaKCHMalbHBIM (TIpe/elIbHbIM) pac-
TBOpPEHUEM BellecTBa 0e3 00pa3oBaHUs 0CAIKa;

® TIepEeHACHIIICHHBIE (PACTBOPEHHOE BEIIECTBO BBIITAAAET B OCAJIOK);

® HEHACHIIICHHbIE (BEUIECTBO €IIIe MOXKET PACTBOPUTHCS).

PacTBOpHMOCTB — 3TO CIOCOOHOCTH BELIECTB PACTBOPATHCS IPYr B
Jpyre, KOJIMYECTBEHHO XapakTepu3yeTcs: K03 (GHUINEHTOM PacTBOPUMOCTH
(k wmm p) — 3TO Macca pPacTBOPEHHOTO BeLIECTBa, mpuxoxsiasics Ha 100
unn 1000 r pactBOpUTENs], B HACBILIEHHOM PacTBOpE MPHU ONpPECICHHON
TeMmepaType.

PacTBOpeHre HaUYMHAETCS C TOTO, YTO MOJEKYIBI PACTBOPUTEINS «IIPO-
KJIaJBIBAIOT ce0e MyTb» MEXIy MOJEKYIaMH PacTBOPSIEMOTrO BEIIECTBA.
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DTO MOKET MPOUCXOJIUTH TOJBKO B TOM CIIydae, €CJIM CHJIbI TPUTSIKESHHS
MEXJy MOJIEKyJIaMHU PAacTBOPUTENS, C OJHOH CTOPOHBI, PACTBOPUTENA U
pacTBOpSAEMOro BEIECTBa, C APYroi, MpUMEpHO oJuHaKoBhEL. OTcCroAa cie-
IyeT TPaBHWIO PAaCTBOPHUMOCTH: HOO0OHOe pacmeopsemcs 6 No00OHOM
(mMeeTcs B BUIY «110100HOE» 10 TOIAPHOCTH). Boma 1 6eH3WH He cMemTu-
BAaIOTCS, TIOCKOJIBKY IIOJIIPHBIE MOJEKYJBI BOIBI CHIIBHO TPUTATHBAIOTCS
IpYT K IPYTY, ¥ MOJEKYJBl YIIEBOAOPOAa HE MOTYT MPOHUKHYTh MEKIY
HUMH. B TO ke BpeMst OCH3HH JIETKO CMEIIMBACTCS C TETPAaXJIOPUIOM yTJie-
pona, IpUYeM U TOT, U IPYTOHl CIIy>KaT XOPOIIUMH PACTBOPHTEISIMHU IS
MHOTHX HEPACTBOPHUMBIX B BOJEC HEIMOJIAPHBIX BCIIECTB, TAKUX KaK KHUPbI
win napadusel. Boja, B cBoro ouepesib, pacTBOPSET OONBIIMHCTBO HOHHBIX
BEIIIECTB, HaIpUMeEp, MOBapEHHYIO COJb WIN NMUTHEBYIO COMy (THApOKap-
6onar Hatpust NaHCO3), a Takxke MOJISIpHbIC HCHOHHBIC COCTUHCHUS, TAKHE
KaK CIUpT, caxap (MoJieKyjia KOTOPOro coaepXut Maoxectso OH-rpym),
KpaxMaJl U BUTaMUH C. Hu OIHO M3 3THUX BCHICCTB HE PACTBOPSACTCA HU B
OCH3WHE, HU B JPYTUX YTIIEBOAOPOIaX.

B3amMHas pacTBOpEMOCTH KHAKOCTeH. B 3aBHCHMOCTH OT TpUPOIEI
KHUJIKOCTH MOTYT CMEIIMBATHCA B JIOOBIX COOTHOIICHUSX (B 3TOM CiIydae
TOBOPSAT O HEOTPAaHWYCHHOW B3aUMHOM PacTBOPUMOCTH), OBITH IpaKTHUE-
CKH HepaCTBOPUMBIMH JPYT B Apyre TUO0 00JIafaTh OTpaHNYEHHOMN pacTBO-
pumoctblo. PaccMoTpuMm mocnenHuil ciydall Ha IPUMEpPE CUCTEMbl aHU-
JIMH — BOJaA. Eciu cmemath MMPUMEPHO PABHBIC KOJIMYCCTBA BOJAbI 1 aHUJIU-
Ha, CUCTeMa OyJeT COCTOATh M3 JBYX CJOEB JKUIKOCTH, BEPXHHUI CION —
pacTBOp aHUJIMHA B BOJIE, HIXKHUIM — pacTBOp BO/bI B aHUIMHE. {711 Kax o
TeMmepaTypbl 006a pacTBOpa MMEIOT CTPOTO ONpPEIeTICHHBIH PaBHOBECHBIN
COCTaB, HE 3aBUCSIIUI OT KOJIMYECTBA KaXJIOTO U3 KOMIIOHEHTOB. 3aBHCH-
MOCTh KOHIICHTPAIIMH PAacTBOPOB OT TEMIEPaATyphl MPUHATO H300pakaTh
rpadMIecKy ¢ TOMOIIBIO TUATPAMMBI B3aUMHOH PacTBOPUMOCTH. DTa Jua-
rpamMMa JIsl CHCTEMBl aHWIIMH — BoJla TipuBeeHa Ha puc. 3.1. O0xacTs mox
KPUBOU — 3TO 00JIACTh pacclianBaHUA XKUAKOCTeH. [oBhITIeHNEe TeMIepaTy-
PBI IPUBOJAUT K YBEITHMUYCHHUIO KOHIICHTPALMHU KaKJOT0 U3 PacTBOPOB (yBe-
JUYEHUIO B3aMMHOW PacTBOPUMOCTH), M TP HEKOTOPOH TeMmepaType, Ha-
3BIBAGMOIl KpUTHUYECKOH Temmeparypoii paccioenus (7T, Ha puc. 3.1), B3a-
UMHas pacTBOPUMOCTb BOJAbI W aHWJIMHA CTAHOBUTCA HCOTIPAHUYCHHOM.
CucreMa aHWINH — BOJIa OTHOCHUTCA K TaK Ha3bIBACMbIM CHUCTEMaM C BEPX-
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Hell KpUTHYeCKOll TeMIepaTypol pacclOeHMs; CYIECTBYIOT TaKXkKe M CHC-
TEMBI, A1 KOTOPBIX MOBBIIIEHUE TEMIIEPATyphl NMPUBOAUT K YMEHBIICHUIO
B3aMMHON PaCTBOPHUMOCTH KOMIIOHEHTOB.
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Puc. 3.1. lnarpaMmma pacTBOPHMOCTH CHCTEMBI aHHIJIMH — BOJIA

PacTBOpHMOCTB TBEPIBIX BEIECTB B JKUAKOCTIX ONPENENSIETCS MPUPO-
JIOW BEIECTB M, KaK IPABHUIO, CYLIIECTBEHHO 3aBUCUT OT TEMIIEPATyphl;
CBEICHUS O PaCTBOPHUMOCTH TBEPABIX TEJN LIEIUKOM OCHOBAHBI Ha OIBITHBIX
JaHHBIX. KadecTBEHHBIM 00OOIIEHWEM SKCIEPHMEHTANIBHBIX JAHHBIX IIO
PacTBOPUMOCTH SIBJIETCS NMPHHLIUI «IO0J00HOE B MOZOOHOMY: IMOJISIPHBIE
PAcTBOPUTENN XOPOIIO PAaCTBOPSIIOT MOJSIPHBIE BEIIECTBA U IJIOXO — HETo-
JspHBIE, 1 Hao0opoT. IIpu pacTBOPEHNH MOHHBIX COEIMHEHHUH B BOJAE WU
JIPYTUX TOJSIPHBIX PACTBOPHUTENISIX HOHBI «BBITSATUBAIOTCS) W3 KPHUCTAILIH-
YEeCKON PemIeTKH CHJIaMH IPUTSDKEHHS MOJEKYJT PacTBOPHUTENS, IPH ITOM
OHH COJIbBaTUPYIOTCS, T. €. 0OJIee WIIM MEHEe ITPOYHO CBSI3BIBAIOTCS C MOJIe-
KyJlaMH pacTBOpHTENs (B YpaBHEHHH 3TO HE OTPaKEHO), TaK YTO, HANPH-
Mep, HOHbI HaTpus Haxozatcs B Buae Na*(H,0),. Xoporo pacTBopumblii B
BOJIE T'a3 XJIOPOBOJOPOJ, TOKE AUCCOLUUPYET HA HOHBI BOAOPOJA U XJIOPHUA-
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HOHBI. MoJeKy bl BOABI IPUTATHBAIOT HOHBI BOAOPOJA, M 00pa3yloTcst HO-
Hbl ruapokconus H3O'. Menee nmonspHble COeIMHEHUs (CIUPTHI UIH caxa-
pa ¥ T. I.) B BOZAE MOYTH HE JAUCCOLMUPYIOT. MIHOT/Ia BEIIeCTBO HaYWHAET
PacTBOPSTECS B PE3YNbTATE XUMHUYECKON PEaKIUH, KOTOpas N3MEHAET €To
cBoiictBa. Tak, mpamop (1w m3BecTHAK CaCO3) B YUCTOH BOJE MpaKTHIC-
CKH HEPacTBOPHM, HO PACTBOPSAETCS B BOJE ITOIKHUCICHHOH.

3aBUCHMOCTh PACTBOPUMOCTH S OT TeMIIEpaTypbl OOBIYHO M300pakaroT
rpaduyecky B Buie KpUBBIX pactBopumocTH (puc. 3.2). IlockosbKy Termio-
Ta PaCTBOPEHHMS TBEPABIX BEUIECTB B XKUAKOCTAX MOXKET OBITh KaK IOJIOKH-
TEJILHOM, TaK W OTPULATENILHON, PaCTBOPHUMOCTh NPH YBEIUUCHUU TEMIIe-
patypbl MOXXET yBEIUYHUBATHCS JIHOO YMEHBIIATHCS.
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Puc. 3.2. KpuBble pacTBOPEMOCTH HEKOTOPBIX COJIEH B BOJIE:
1-KNOgz; 2 — NazSO4- 10H,0; 3 — Na;SO4; 4 — Ba(NOs),

PacTBOPHUMOCTD KHIKOCTEH U TBEPABIX BEIIESCTB OOBIYHO YBEIHMUHBACT-
sl TIPH TIOBBIIICHUHU TEMIIEPATyPHI, TOCKOJIBKY MIPH 3TOM BO3pAacTaeT dHep-
TS OBIDKEHUS (KMHETHYIeCKash DHEPTUs) MOJICKYN M YMEHBIIAeTCS UX B3a-
WMHOE TIpUTSOKeHHE. V3MEeHeHWe MaBJIEeHUS Majo BIHMACT HAa PAacTBOPH-
MOCTB, TaK KaKk 00BbEeM IPH PaCTBOPEHUH MEHSETCS He3HAUHTeNNbHO. ['opas-
Jto OoJIbIIIe TaBJICHHE BIHMSCT HA PACTBOPUMOCTH Ta30B. ['a3 yrydiie pacTBo-
pseTcs Npu yBEJIMYEHUH JaBJEHHsS, MOJ JeHCTBHEM KOTOPOIO 4acThb €ro
MOJIEKYJT TIEPEXOIUT B pacTBOp. IIpy MOBBIIIEHWH TeMIepaTyphl pacTBO-
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PUMOCTH I'a30B CHMXKAETCS — KHHETUYECKas SHEPrusl MOJIEKYJ BO3PACTaET,
OHU OBICTpEE ABMIKYTCS U JIETYe «BBIPHIBAIOTCS U3 PACTBOPUTEIIS.

Mornexyssl HEKOTOPBIX TBEPJBIX BELIECTB HACTOJIBKO MPOYHO CBSA3aHBI
JpYT € APYTOM, UTO TH BEIIECTBA HE PACTBOPSIOTCS HU B OJHOM PacTBOPH-
Telsle, 32 UCKIIIOUYEHHEM TeX, C KOTOPBIMU B3aHMMOJCHCTBYIOT XMMHUYCCKH.
B kadecTBe MpUMEPOB MOXKHO MPUBECTH aIMa3, IPa(uT, CTEKIIO U MECOK.

3.2. KotnyecTBeHHbIii cocTaB pacTBOPOB. THUNBI KOHIIEHTpPALUI

CBolicTBa pacTBOPOB OINPEICISAIOTCS Ka4eCTBEHHBIM M KOJIMUECTBEH-
HBIM cocTaBoM pacTBopa. ComepikaHHe KOMIIOHEHTOB B PacTBOPE MOXKET
HENpephIBHO M3MEHATHCS B HEKOTOPBIX Ipezeiax. KomnuecTBeHHO# Xa-
PaKTEPUCTUKOH PACTBOPOB SBJISETCS KOHIIGHTPALIUSL.

Konuyenmpayua — 370 KOITUUECTBO PAaCTBOPEHHOTO BEIIECTBA, COJEP-
Kaleecst B eIMHULIE Macchl WM 00beMe pacTBopa. Ee MOXXHO BBIpasuTh B
TaKUX CIMHUIAX, KaK, HalpUMep, T/1 (YICII0 TPAaMMOB BEIIECTBA B JIUTPE
pactBopa).

Maccosan 0ons éeugecmea (®) — OTHOIICHUE MACCHI JAHHOTO BEIIECT-
Ba M(X) B pacTBOpE K Macce BCEro pacTeopa M:

o(x) = m(x)/m(p-pa).

MaccoBas o — 6e3pa3mepHas BelnunHa. Ee BhIpaXkaroT B JA0JISX OT
€IMHUILBI HJIH B IPOLICHTAX.

Obvemnan 0onsn eemecmea (Q) BHIPAKAETCS B JOJIAX EAUHMIBI HIH B
MPOLIEHTaX ¥ YHCJICHHO PaBHA OTHOLICHHIO 00beMa HIKOTO WU ra3oo0-
pa3HoOTO BeliecTBa K 001eMy 00beMy pacTBOpa WM CMECH:

o(x) = V(X)/V(p-pa).

WHorna KOHICHTPANXIO H3MEPSIOT B MPOLeHTax. [Ipu 3ToM HeoOXoau-
MO yKa3bIBaTh, KaKWe IMPOIECHTH UMCIOTCS B BHIY: BECOBBIC U OOBEM-
Hele. Hanpumep, 10%-Hbl1il pacTBOp ciupTa B BOAE — 3TO PacTBOP, COAEP-
xamit 10 oopeMoB crmupta 1 90 00beMOB BOABI (OOBEMHBIC MPOICHTHI
10°), a 10%-Hb1i pacTBOp XJIOpUAA HATPUS B BOJE — PACTBOP, B KOTOPOM
Ha 10 MaccoBBIX eqUHHUI] BemlecTBa MPUXoauTcs 90 MaccoOBBIX €IWHUI BO-
JIbI (MAcCOBBIE TIPOIICHTHI).
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Monspuas dona pacmeopennozo éewjecmea ()) YNCICHHO paBHA OT-
HOUIEHHIO XUMHYECKOT0 KOJIMYECTBA PACTBOPEHHOIO BEIIECTBA K CyMMap-
HOMY YHCITy MOJIb BCEX KOMITOHEHTOB PacTBOpa MUITH CMECH:

x(x) = n(X)/=n;.

Monspunas xonuyenmpayus C(x, mons/om®) TOKA3BIBAET XUMIUECKOE
KOJIMYECTBO PACTBOPEHHOIO BELIECTBA B MOJIAX, KOTOPOE COAEPKUTCS B
1 am° pactBopa:

C(x) = n(x)/V(p-pa).

Tak, memmmornsapHsii (cokparmenHo 0,1 M) pacTBop Xiopuma HaTpUs
conepsxut 0,1 monb (unu 5,8443 ) NaCl B 1 M pactBopa.

Monsnvnocms pacmeopa (b) — 3T0 4KCIO MOJEil PaCTBOPEHHOTO Be-
mectBa B 1000 r pactBopurensa. Tax, 0,1-MonsanbHBII pacTBOp Xsopuaa
Hatpust B Boze comepskut 0,1 monb (v 5,8443 r) NaCl 8 1000 r H,O. Dta
€IMHUIIA UCTIONIB3YETCS PeKe, YEM MOJIIPHOCTD.

b(x) = n(X)/m(p-ns5).

Monspnas xonuyenmpayus sxeusanrenma C(1/7(x)) (HOpMaNbHOCTB)
MOKa3bIBACT XUMHYECKOE KOJIMYESCTBO YKBHBAJICHTA PACTBOPEHHOIO Belle-
CTBa B MOJISIX, KOTOPOE COAEPKMTCA B 1 IM° PACTBOpA, H BHIPAKACTCS B
MOJ'IB/I[MSZ

C(1/z(x)) = n(U/z(x))/V(p-pa).

Jlast cucteM, B KOTOPBIE BXOMAT KHCIIOTHI, OCHOBAHHS M COJIH, SKBUBA-
JICHT — 3TO KOJIMUECTBO BEIIECTBA, KOTOPOE PACXO/AyeTCs IPU B3auMO/IeH-
ctBuH ¢ 1 MoIb HOHOB Boopoaa H'.

3.3. KosuiuraruBHble CBOCTBA

Paz6aBieHHbIE pacTBOPHI XapaKTEPU3YIOTCSI OTCYTCTBHEM B3aMMOJICH-
CTBHS MEXIY YacTHUI[AMU PAacTBOPEHHOTO BemecTBa. [loaTomy cBolicTBa
pa30aBIICHHBIX PAaCTBOPOB HE 3aBHUCST OT IIPUPOJBI PACTBOPEHHOTO BeIlle-
CTBA, @ 3aBUCST TOJILKO OT YHCIIA YACTHII B eIMHHIIE 0OBbEMa pacTBOpa, T. €.
OT MX KOHIIEHTPALNH.

Konnuzamugnvimu ceoiicmeamu Ha3bIBalOTCS CBOWCTBA PacTBOPOB, HE
3aBHCAIIME OT MPHPOIBI YACTHI[ PACTBOPCHHOTO BEIIECTBA, A 3aBHCAIINE
TOJIBKO OT KOHIICHTPAIINH! YacTHI[ B PaCTBOPE.

KomnuraTuBHEIME CBOWCTBaMH pa30aBICHHBIX PACTBOPOB SBISIOTCS:
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- ckopocTh U dy3nn;

- OCMOTHYECKOE JIaBJICHUE;

- TaBJICHHE HACBIIICHHOTO Mapa PaCTBOPHUTEISI HAJl PACTBOPOM;

- TeMIepaTypa KpUCTaLIN3alHHy (3aMep3aHsi) pacTBOPa;

- TeMIepaTypa KUIIeHHs pacTBopa.

OueBHAHO, YTO €CIIM Ha KOHIICHTPUPOBAHHBINA BOIHBIA pacTBOP KaKOro-
HUOYZb BELIECTBA OCTOPOXKHO HAJMTHh BOAY TaK, YTOOBI HE MPOU30ILIO
HEepeMeNINBaHus, TO Yepe3 HEKOTOpOoe BpeMs 00s3aTeNbHO IMPOU30HIeT
BBIDaBHMBAHHE KOHLEHTPALMH BEINECTBA II0 BCEMY OOBEMY CHCTEMEI
Berencteue auddysuu.

ugpgpy3ueii B pacTBOpe Ha3bIBACTCS CaMOIPOU3BOJIBHBIN HampaBJeH-
HBIH MpOIIeCC MepeHoca YaCcTHIl PACTBOPSHHOTO BEIIECTBA U PACTBOPUTEIS,
KOTOpLIﬁ OCYHICCTBJIACTCA MPU HAJIUYUHN TpaJuCHTAa KOHLCHTpAIUU pac-
TBOPCHHOI'O BEIICCTBA U NIPUBOAUT K BEIPABHUBAHUIO KOHIICHTPAIIUN 3TOTO
BEIIIECTBA 110 BCEMY 00BbEMY PacTBOpa.

[MpuuuHO#t Auddy3Un, ¢ TO3ULUH TEPMOAUHAMHUKH, SBISIETCS CTPEM-
JICHHE CHCTEMbI K MaKCHUMyMy SHTpomnuH. HecMoTpst Ha XaoTHueckuii xa-
pakTep TEIUIOBOrO JBIDKCHHS YacTHIL B cucTeMe, Auddy3us yacTHI Kak
pe3ynbTaT 3TOro JBIIKCHHS BCEra HANPaBJICHA OT OOJIbIIEH KOHIEHTpa-
MK K MeHbIIeld. HanpaBneHHblil xapakTep auddys3us uMeer 10 TeX Iop,
TIOKa €CTh pas3jindvsd B KOHUHCHTPAUWU YaCTUI] B OTACIBHBIX YaCTAX CUCTC-
mel. Ilocie BbIpAaBHUBAHUA KOHUCHTPAMU YaCTHUI] IMTPOUCXOAUT BBIpABHU-
BaHME U CKOpocTeil ux Andy3uu B pa3HbIX HAIPaBICHUSIX.

KonmuecTBo BeliecTBa, NepeHOCUMOro 3a cueT quddy3un depes eau-
HUYHYIO IUIOMAaab MOBEPXHOCTU B €AUHUIY BPEMEHU, HA3BIBACTCA CKOPO-
ctbto uddysun. Cropocts quddy3un mpsMo MponopLUHOHAIbHA TEMIIe-
patype ¥ pa3HOCTH KOHLEHTpaUuid 1o 00e CTOPOHBI IOBEPXHOCTH, Yepes
KOTOPYIO ocymecTBIsieTes quddy3us. B To xe BpeMs ckopocTs mudpy3un
00paTHO MPOMOPLHOHAIBHA BSI3KOCTH CPEJIbl M pa3Mepy YacTHII.

PaccmoTpuM cityvaid, korna Ha myTH Au(@y3un YacTHL paCTBOPEHHOTO
BEILIECTBA U PACTBOPUTEIIS] HAXOJUTCS MeMOpaHa ¢ M30MpaTeNbHON IPOHH-
LaeMOCTBI0, Yepe3 KOTOPYIO CBOOOJHO MPOXOAAT MOJEKYJbl PacTBOPHUTE-
JIsl, & MOJIEKYJIbl PAacTBOPEHHOI'O BEIECTBA MPAKTHYECKH HE MPOXOJIST.
Jlyame#t n30uparenbHOM MPOHUIIAEMOCTHIO 00Jaal0T MeMOpaHBI, H3ro-
TOBJICHHBIC U3 MPHUPOJHBIX TKaHEH >KUBOTHOT'O U PACTUTCIIBHOTO IMPOUCXO0-
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KIeHNs! (CTEHKH KHIIOK M MOYEBOTO Iy3bIpsl, Pa3iIMYHbIE PacTUTEIbHbIC
TKaHN).

Ocmocom HA3BIBACTCS CAMOTIPOU3BOJIbHAS TU(PQY3UST MOJIEKYIT pacTBO-
pHUTETs CKBO3b MeMOpaHy ¢ U30HpaTeIbHOM MPOHUIIAEMOCTHIO.

B HauyanpHBIIl MOMEHT IIPH 0CMOCE CKOPOCTH IH(P(Y3UH MOJIEKYTT pac-
TBOPHTEIIS Yepe3 MEMOpaHy OT PacTBOPHUTENS K PacTBOPY (Vp..;) M OT pac-
TBOpa K pAacTBOPHTETIO (Vp,y) OYAYT pasnudHbIMH (Vpug > Vpog)
BCJIICTBHE!

- HEOAWHAKOBOW KOHLCHTPALMH PACTBOPHUTENS B Pa3/ICNICHHBIX 4acTAX
CHUCTEMBI, c'p.ﬂ,, > c“p.m;

- OoJIbIIICH IJIOIIAU MOBEPXHOCTH MEMOpPaHbI, CBOOOJHOM OT YacTHI]
PacTBOPEHHOT'O BEIIECTBA CO CTOPOHBI YHCTOTO PAacTBOPUTENS B, YEM CO
CTOPOHBI PacTBOpa S, I/ie YaCTh NOBEPXHOCTH MEMOpaHbI 3aHATA YacTHIA-
MU PAaCTBOPEHHOTO BEIECTRa, T. €. 8 > §';

- OoJibILEH TOABMKHOCTH MOJIEKYJ PACTBOPUTENSI B YUCTOM PacTBOPH-
Telne, YeM B PacTBOPE, TAE €CTh MEKMOJICKYIIIPHOS B3aHMOACHCTBHE MEXK-
Iy BELICCTBOM M PACTBOPHUTEINIEM, YMEHBIIAIONIECE HOABIKHOCTh MOJEKYJI
pacTBOPHTEIISL.

W3-3a 3TUX pasinMyuil yepes HEKOTOPOe BpeMs BCICACTBHE yMEHBIIE-
HHS Pa3HOCTH KOHIICHTPALMU PACTBOPUTENS B pa3lelICHHBIX YacTiIX CHC-
TEMBI U MOSBIIEHNS N30BITOYHOIO TUAPOCTATUYCCKOI'O AaBJICHUA CO CTOPO-
HBI pacTBopa ckopoctu Juddy3un pactBopurens OyJIyT W3MEHSThCS I10-
Pa3HOMY: Vp.ny YMEHBIIATHCS, @ Vp.,, yBeIHUMBaThCa (puc. 3.3). 310 00-
CTOSITEJILCTBO 00S3aTENILHO MPUBENET K HACTYIUICHUIO B CHCTEME COCTOSI-
HUSI JMHAMHUYECKOro (PU3MKO-XMMHUYECKOIO PAaBHOBECHS, XapaKTepH3YIO-
LIErocsi paBeHCTBOM cKopoctel Muddy3un MoJeKyll pacTBOpPUTENS depes3
MEMOPAHY: Vpyig = Vpng LlOSBISIFOLICECS H30BITOYHOE THIPOCTATHYECKOE
JIaBIICHHE B CHCTEME SIBIISICTCS CIIEICTBHEM 0CMOCa, II0ITOMY 3TO JAaBICHUE
Ha3bIBaeTCsl OCMOTHYCCKUM.
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CaMonpOHIBMIBHO
—_—

— yMeHLLIACTCA
= YBC/HYHBACTCA

Do
Upme

HexX0HOE COCTORAHHE PasiOBECHOE COCTOAHHE

Gppnl P UVpam

B = Vg

Puc. 3.3. OcMoc B cucteme pacTBOPHUTENb — PACTBOD,
pasjieNneHHble MeMOPaHOii ¢ N30UpaTeIbHOM MPOHUIIAEMOCTEIO

Ocmomuueckum Oasnenuem () Ha3bIBAIOT U30BITOYHOC THAPOCTATH-
YecKoe JaBJICHHE, BO3HUKAIOLIEE B Pe3ysibTaTe OCMOCAa M IPHUBOJSLICE K
BBIPaBHHBAHUIO CKOPOCTEH B3aMMHOTO NPOHUKHOBEHUS MOJIEKYJ PacTBO-
pUTeNs CKBO3b MeMOpaHy ¢ M30mparenpHOl mpoHumaeMocteio. B. Tlded-
¢dep u 5. Baur-T'odd, u3ydas KOIMYECTBEHHYIO 3aBUCHMOCTh OCMOTHYE-
CKOTO JaBJIEHUsI OT BHEIIHUX (akTopoB (puc. 3.4), yCTAHOBWIH, YTO OHO
MOJUUHSETCS 00BEJMHEHHOMY Ta30BoMY 3akoHy MenneeeBa — Kianeii-
pona: = CRT, rae ¢ — MoJsipHasi KOHIIGHTpAIUs BEUIECTBA B PacTBOPE,
MOHL/}IM3.
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P=CRT

Puc. 3.4. TlpuGop st onpeneneHusi OCMOTHYECKOTO TaBICHUS

W3 3T0ro ypaBHEHHS BHIHO, YTO OCMOTHYECKOE JABJIICHHE HE 3aBHUCHUT
OT IMPUPOBI PACTBOPCHHOTO BEIIECTBA, & 3aBUCHUT TOJBKO OT YHCIIA YaCTHIL
B pacTBOpe M OT Temmeparypbl. OJHAKO 3TO ypaBHEHHE CIPaBEUINBO
TOJIBKO U PAacTBOPOB, B KOTOPBHIX OTCYTCTBYET B3aHMMOJCHCTBHE YaCTHII,
T. €. Ul WOCaJbHBIX PacTBOPOB. B peanbHBIX pacTBOpax MMEIOT MECTO
MEXXMOJICKYJISIPHbIE B3aMMOAEHCTBHS MEXAYy MOJEKYJIaMH BEIECTBA U
pacTBOpHUTENs, KOTOPble MOTYT MPHUBOANUTH WM K JUCCOLMAIIMHM MOJEKYI
PacTBOPEHHOTO BEIIeCTBA Ha MOHBI, WJIM K aCCOLMAIMM MOJIEKYJ PacTBO-
PEHHOrO BelecTBa ¢ 00pa3oBaHHEM U3 HUX accouuaToB. Jlucconmanus
MOJIEKYJI BEIlleCTBAa B BOJHOM pAacTBOpPE XapaKTepHAa AJsl 3JIEKTPOJHUTOB.
B pesynpraTe AMCCOIMAMM YHCIO YaCTHIl B PacTBOPE YBETHUMBACTCA.
Acconmanys HabJII01aeTCsl, €CIM MOJICKYJIbI BeIecTBa JIydllle B3anMoAeH-
CTBYIOT MEXAy COOOH, 4eM ¢ MOJIEKyJaMHu pacTBopuTeis. B pesyibrare
aCcCOLHUALMU YUCIIO YaCTUIL] B pACTBOPE YMEHBILAETCS.

Jng ydeta MeXMONEKYJISPHBIX B3aUMOACHCTBHUI B PEANbHBIX PaCTBO-
pax Baur-T'oh¢ npeanoxnn HCHONB30BaTh U30MOHUUECKUTI KOIPPuyu-
enm .

Jlyist MOJIeKy)T pacTBOPEHHOTO BelllecTBa (PU3NYECKH CMBICT W30TOHU-
Y4eCKOro Ko QuineHTa BeIpakaeTcs CISAYIOLIMM OTHOILIEHUEM:
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. 9HCJIO YaCTHIL PACTBOPEHHOTO BEIIECTBA
i= .

YKCJIO YAaCTHI] HCXOAHOTO BEIECTBA

Jl1ss  pacTBOPOB HEIJICKTPOIUTOB, MOJEKYJIbl KOTOPBIX HE IHC-
COIMUPYIOT U MaJIo CKJIOHHBI K accormanum, i = 1.

JI71st BOZIHBIX PACTBOPOB BJICKTPOIUTOB BCIEACTBHE THCCOMMANAM | > 1,
TpUYEeM MaKCHMaJbHOE ero 3HadeHHe (ima) IS JAHHOTO BIICKTPOIHMTA
PaBHO YKCITy HOHOB B €r0 MOJIEKYJIE:

NaCl CaCl, NazPO, AIZ(SO4)3

Tmax 2 3 4 5

I_IJ'IH PacTBOPOB, B KOTOPLIX BEHICCTBO HAXOAUTCA B BHUJAEC aCCOLHATOB,
i <1, 4TO XapaKTEepHO IS KOJUIOMIHBIX pacTBOPOB. JIJis pacTBOPOB OEIIKOB
1 BBICOKOMOJICKYJIIPHBIX BCUICCTB BCIIMYUHA | 3aBUCHUT OT KOHLCHTpALIUU U
IIPUPOJIBI ATUX BELIECTB.

C y4eToM MEXMOJEKYIISIPHBIX B3aUMOACUCTBUM OCMOTHUYECKOE JaBiie-
HHE JJIsl peabHbIX PACTBOPOB PABHO:

i > 1 115 BJIEKTPOITUTOB,
=1 CRT, npuuem i =1 1y HEIIEKTPOIUTOB,
i <1 1u1s BelecTs, CKIOHHLIX K aCCOIMALIMH.

OTO ypaBHEHHE NPaBHIBHO OTpakaeT HaOJOZaeMoe B 3KCIICPUMEHTE
OCMOTHYECKOE JaBICHHE PACTBOPOB C OAMHAKOBON MacCOBOW J0Jel Belle-
CTBa, HO C Pa3lIMYHON MPUPOJON U COCTOSHUEM PACTBOPEHHOIO BELIECTBA
B pacTBOpeE.

IIpu ocMoce MOJEKYNBl PacTBOPUTENS MPEUMYILECTBEHHO IBIKYTCS
yepe3 MeMOpaHy B TOM HAIlpaBJICHHUH, I/ie KOHLEHTPAHsI YacTHIl BEIIeCT-
Ba OoJIbIIIe, @ KOHLIEHTPAIMSI PAaCTBOPHUTENS MEHbIIE. [[pyruMu clioBaMu, B
pe3ynbTare ocMoca NPOMCXOIUT BCACBIBAHUE PACTBOPUTENS B Ty 4acTh
CHCTEMBI, TJIe KOHIIEHTpAIIUs JacTHUI[ BemecTBa Oomnbme. Ecan ocMoTHde-
CKOE€ JIaBJICHHE Yy PaCTBOPOB OJMHAKOBOE, TO OHM HA3BIBAKOTCS U30TOHUYE-
CKUMH M MEXAY HHUMHU NPOUCXOJHT IOJUIMHHO PaBHOBECHBI OOMEH pac-
TBOpUTENEM. B cilyuae KOHTakTa IBYX pacTBOPOB C Pa3HbIM OCMOTHYE-
CKMM JABJICHUEM TUIIEPTOHUMYECKHM PAacTBOPOM Ha3bIBAETCS TOT, Y KOTO-
pOr0 OCMOTHYECKOE JlaBJieHHEe OoJblle, a TMIIOTOHHYECKHM — PacTBOpP C
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MEHBIIIUM OCMOTHYECKUM JAaBJICHHEM. | MIepTOHUUECKUil pacTBOp BCacChl-
BaeT PACTBOPHUTEIb U3 THIOTOHUYECKOTO PAacTBOPA, CTPEMACH BHIPOBHSTH
KOHIIEHTpPAIlUH BEILECTBa MyTeM IMepepaclpesieNeHus] PaCTBOPUTENS MEXK-
Iy KOHTaKTUPYIOLIMIMH PACTBOPAMH.

Ocmomuueckasn ayeiika — 3TO CUCTEMa, OTAEICHHAS OT OKpYXKafomeh
cpensl MeMOpaHOH ¢ M30MpaTeNFHOW MPOHUIIAEMOCTRI0. Bee KileTkn xu-
BBIX CYIIECTB SBIIIFOTCS. OCMOTHYECKHMH STYEHKaMH, KOTOPBIE CHOCOOHBI
BCAachIBAaTh PACTBOPUTEID U3 OKPYKAIOIIEH CpPelbl MM, HA00OPOT, €ro OT-
JlaBaTh B 3aBUCHMOCTH OT KOHIICHTPAIMi PacTBOPOB, Pa3JCICHHBIX MEM-
OpaHoii.

OHO00CMOC — NBUXEHHE PACTBOPUTENS B OCMOTHYECKYIO SUEHKY W3
OKPYKaroIei cpesibl. YCIOBHE IHAOOCMOCA: Crap < Cpy (Muap< M), TAE Cuap
U Cyy — KOHLIEHTPAIIMK BEIIECTBA B HApPYKHOM PAacTBOpPE U BO BHYTPEHHEM
PacTBOPE AYEHKH; Ty U Ty — OCMOTHYECKHE JABJIEHUSA COOTBETCTBYIOIMX
pactBopoB (puc. 3.5).

Puc. 3.5. Duoocmoc

B pesynbrare anmoocmoca Boja tuGpGyHIUpyeT B KIETKY, TPOUCXOIAUT
ee HaOyXxaHHE C TOSIBICHUEM HAIPSHYKEHHOTO COCTOSHMS KJIETKH, Ha3bIBae-
MOTO mypzop. B pacTuTeI-HOM MHpE Typrop MOMOTaeT pacTeHHI0 coXpa-
HATH BEPTHKAJIHHOE ITOJIOKEHUE U ONPECTICHHYIO (GopMy.

Ecnu pa3HuIia B KOHIIGHTPAUAX HApY>KHOTO W BHYTPEHHETO PaCTBOPOB
JIOCTATOYHO BEJIHKA, a POYHOCTH 000IOYKH KJIETKH HEOOIbIIast, TO 3HIO-
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0CMOC TIPUBOJMT K Pa3spyIIEHUIO KIETOYHOW MEMOPAHBI U JIU3UCY KIETKH.
VIMEHHO 3HI00CMOC ABIAECTCS TPUIMHON 2eMOAU3A SPUTPOIIATOB KPOBH C
BBIZIEIEHHEM TEMOTIIOONHA B TUIa3My. DHI0OCMOC MPOUCXOIHT, ECIIH KIIET-
Ka OKa3bIBAETCS B TUIIOTOHUYECKOM PACTBOPE.

IK300cMOC — IBWKEHUE PACTBOPUTENS M3 OCMOTHYECKOM AYEHKU B OK-
pyxartoryio cpeay (puc. 3.6). YCI0BHE 3K300CMOCA: Cyap > Cay (Tyap > M) B
pe3ynbTaTe 9K300cMoca Boaa HU(PPYHAUPYET U3 KIETKH B IUIA3My U IIPO-
UCXOMT CHKATHE M CMOPIIMBAHUE 00OJIOYKH KJIETKH, HA3bIBAEMOE MIAIMO-
au3om. DK300CMOC MMEET MECTO, ECJIU KIIETKA OKAa3bIBAETCS B IUIIEPTOHU-
gyeckoll cpeze. SIBIeHMe sK30CcMoca HAONIOAAETCS, HAPUMED, TP MOCHI-
MAaHUK STOJ WM (PYKTOB CaxapoM, a OBOLIEH, MsCa WK PHIOBI — COJIBIO.
ITpx 3TOM MPOMCXOAUT KOHCEPBUPOBAHME MPOIAYKTOB MHUTAHUs OJaromaps
YHUYTOKEHUIO MUKPOOPTaHU3MOB BCIIEACTBUE UX ILIA3MOJIH3A.

Puc. 3.6. Dx300cMoOC

OcmMmoc gBmsieTcs OJHOW M3 MPUYHH, 00YCIOBIMBAIONIUX MTOCTYIIJICHHUE
BOJIBI U PAaCTBOPEHHBIX B HEW BEIIECTB M3 MOYBHI IO CTEOJIO WIIM CTBOJY
PAaCTEHUS K JIUCTBSM, TaK KaK Tyoupy < Mxopreit < Tnuerpes- OCMOTHUECKOE J1aB-
JICHWE PACTUTEJIBHBIX KJIETOK Kouyiebiaercst oT 5 no 20 atM, a y pacTeHuit
mycThIHb JgocturaeT gaxe 70 ar. OcoOEHHOCTHIO BBICIIMX MKHBOTHBIX H
YeNoBeKa SBISCTCS ITOCTOSTHCTBO OCMOTHYECKOTO IAaBJICHUS BO MHOTHX
(PU3NOTOTHMYECKUX CHCTEMAaX U MPEXKIE BCErO B CHCTEME KPOBOOOPAIICHHSI.
[TocTOSIHCTBO OCMOTHYECKOTO NTABICHUS HA3bIBaeTCs uzoocmueti. OcMOTH-
YEeCKOe JaBJIECHUE 4YEJIOBEKa JOBOJBHO IOCTOSIHHO M cocTaBiseT 740—
780 kIla (7,4-7,8 atm) mpu 37 °C. OHO 00YCJIOBJICHO TJaBHBEIM 00pa3oM
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MPUCYTCTBUEM B KPOBH KAaTHOHOB U aHHOHOB HEOPTAaHMYCCKHUX COJICH U B
MCHBIIICH CTENECHN — HATMYUEM KOJUTOMTHBIX YacTHIl U OenkoB. [IpucyrcT-
BHC B TJIa3Me KPOBU (POPMEHHBIX 3JIEMEHTOB (3PUTPOLUTOB, JICHKOIMTOB,
TPOMOOIIMTOB M KPOBSHBIX [UIACTUHOK) [TOYTH HE BIMSET HA OCMOTHYECKOE
napieHue. [10cTOSHCTBO OCMOTHYECKOTO JIABJICHHSI B KPOBH PETyIHPYETCS
BBIJICJICHHEM MapOB BOJABI MpPU [BIXaHHH, PabOTON MOYEK, BBbIIACICHUEM
[oTa u T. 1.

Crenyetr UMeTh B BHIY, 4TO pacrpeieeHUe U mepepacipeiesieHue Bo-
JIbl B OpraHM3Me MPOUCXOJMT H MO APYruM OoJjiee crieruduvecKkuM Mexa-
HU3MaM, HO OCMOC MTPAeT B 3TUX MPOIECCaX BEAYIIYIO POJib, & 3HAUUT, OH
UrpacT BEAYIIYI0 POJb M B MOIACPKAaHHUK romeoctaza. OmpeaeieHue mo-
HIDKCHUSI TEMIICpaTyphl 3aMEpP3aHUs WM KHIICHUS PAcTBOpa IMO3BOJISICT
pelaTh LENbIi Psl BOMPOCOB, KACAKOIIUXCS CBOHCTB JAHHOTO PacTBOpa M
PACTBOPEHHOIO BelllecTBa. MeTox HCCICIOBaHUs, OCHOBAHHBIH Ha H3Me-
PEHHH TeMIepaTyphl 3aMEp3aHUsl PACTBOPOB, HA3BIBACTCS KPHUOCKOIIHMYC-
CKHUM METOJIOM, WJIM KPHOCKOIHEH, a METO/, OCHOBAHHBIH HAa U3MEPECHUH
TEMIIEPATyphl KUICHUSI PACTBOPOB, MOJYYWIl Ha3BaHHE 3O0YIUIHCKOMUYE-
CKOTO MeTo/ia, 1in 30ysutrHockonuu (puc. 3.7).

:'l——.r

OcmoTuveckng
naaneHne

Buaa

NonynpowHLsewan
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[Tpu npuroroBneHn GU3NOIOTMIECKUX PACTBOPOB HEOOXOANMO Y4H-
TBIBaTh MX OCMOTHYECKHE CBOWCTBA, MO3TOMY UX KOHIEHTPALMIO BHIpa-
KAIOT Yepe3 OCMOIIPHYIO KOHICHTPAIHIO (OCMOJISPHOCTH).

Ocmonapuas KoHuyeHmpayus — CyMMapHOE MOJSIPHOE KOJIUYECTBO
BCEX KHHETHYCCKH aKTHBHEIX, T. €. CIIOCOOHBIX K CAMOCTOATEIIEHOMY JBH-
JKCHHIO YacCTHII, COACpKAIIUXCs B 1 JIUTpe pacTBOpa, HE3aBUCHMO OT HX
¢dopmEI, pazmepa U npuponsl. OcMolsipHas KOHIEHTPAI pacTBOpa CBS-
3aHa C €ro MOJIPHOM KOHIIGHTpAIel depe3 M30TOHWYECKUHA KO3 PHUIu-
€HT: Coey= 1C(X).

OcMoc uMeeT OOIbIIoe 3HaYEeHHE B JKU3HEICATEIbHOCTH YeJI0BeKa, KH-
BOTHBIX M PacTUTENbHBIX OpraHu3MoB. Kak u3BecTHO, Bce OHOIOTHYECKUE
TKaHU COCTOSIT U3 KIJIETOK, BHYTPH KOTOPBIX HAXOIUTCS JKUAKOCTH (LIUTO-
a3ma), MpelcTaBisionas co0oi pacTBOp pa3nuuHbIX BemecTB B H,0.
OO0oy04Ka KJIETKH TOJIYNPOHHUIIaeMa M 4epe3 Hee JOCTaTOYHO CBOOOIHO
MPOXOIMT BoJa. VIOHBI 3JIEKTPOJIUTOB M MOJIEKYJIBI APYTHX BELIECTB 000-
JIOYKa TMPOMYyCKaeT CTporo m3duparenbHO. CHApYKU KICTKH OMBIBAIOTCS
MEXKIICTOYHOH JKUAKOCTBIO, TOXE IMPEICTABIAIONICH COOOi BOIHBIN pac-
TBOp. [lpWdyeM KOHIIEHTpAaIUsi pPAacTBOPCHHBIX BEIISCTB BHYTPU KIETOK
OoupIne, YeM B MEKKICTOYHOH JKUAKOCTH. BenencTBue ocmoca Habmroma-
eTcs MePEeXo/ PACTBOPUTENS M3 BHEITHEH Cpelbl B KIIETKY, UYTO BBI3BIBACT €€
yacTU4HOE HabyxaHue, WM Typrop. IIpu 3ToMm kieTka nmpuobpeTaeT cooT-
BETCTBYIONIYIO YIPYTOCTh M JIACTHYHOCTH. Typrop crnocoOCTByeT coxpa-
HEHHIO OINpeeseHHON (OPMBI OPTraHOB y KUBOTHBIX OPTaHU3MOB, CTeOIIeit
U JUCTHbEB Y PAaCTCHUU. B cpe3aHHBIX pacTeHUAX B Pe3yJIbTAaTe UCIAPEHUS
BOJIBI 00BbEM MEX- U BHYTPUKICTOYHOH JKUAKOCTH YMEHBIIAETCS, CHHXKACT-
ci OCMOTHYECKOE AaBJICHHE, YIPYTOoCTh KIETOK MOHMXKAETCS M pacTeHHE
BSHET. YBJIaKHCHUE PAacCTCHUH, MIOMEIICHHE UX B BOXY BBI3BIBACT OCMOC U
CHOBa COO0IMIaeT TKAHSAM YIIPYTOCTb.

KpoBb, mumda, TKaHEBBIC XHUIKOCTH UYEIOBEKAa IPEIACTABISAIOT COOOM
BOJIHBIC PACTBOPHI MOJIEKYJI H MOHOB MHOTHX BEHICCTB M 00JaJal0OT BCIEI-
CTBHE 3TOTO OMpEICICHHBIM OCMOTHYECKAM NaBieHHeM. [Ipmuem Ha mpo-
TSOKCHUM BCEH JKM3HH OpraHM3Ma OHMOJIOTUYECKHE XHUIKOCTH COXPAHSIOT
CBOE JIaBJICHUE HA MOCTOSIHHOM YPOBHE HE3aBUCHMO OT COCTOSIHHSI BHEII-
Hell cpempl. DTO sBIIEHHE HA3BIBACTCS MHAYE HM300CMHEH YeI0BEYECKOTO

opraHu3Ma W SIBJSIETCSI COCTaBHOW 4acThio OoJiee o0Imero mporecca — ro-
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MEOCTa3a WM MMOCTOSHCTBA psfa (GU3MKO-XUMHUYECKUX TOKa3aTenedl BHYT-
PEHHEH cpeJibl YeIoBeKa B M3MEHSFIOLTUXCS BHELIHUX YCIOBHSX.

N3oocMust 0coOEHHO MpHCYIa TAKUM OMOJIOTUYECKUM JKUIKOCTSM, KakK
KpoBb 1 nuM(pa. Tak, ocMOTHYECKOE TaBIEHUE KPOBH y YEIOBEKA HMPAKTH-
yecku nocTosHHO U npu 37 °C usmensiercs B npenenax 740-780 xIla (. e.
mo4yTH B 8 pa3 Gonpmie atMocheproro). OcMoTHYECKOE NaBICHHE KPOBH Y
Pa3HBIX )KUBBIX OPraHU3MOB HEOAWHAKOBO. TakK, y JSATYIIEK OHO HIDKE, YIeM
y 4EII0BEKa, a Y HEKOTOPBIX MOPCKHX JKUBOTHBIX, HA000pOT, OoubIIe.

ITpn n3MeHEeHNNn OCMOTHYECKOTO AABICHHUS KPOBU OPTaHU3M CTPEMHTCS
BOCCTAaHOBHUTH €ro, yaajJnuB U3 KPOBU I/I36I:ITO‘IHOC KOJIMYCCTBO pacCTBOPCH-
HBIX YacTHUI] (eClIM JaBJICHHE IOBBIIIACTCSA) WM, HAOOOPOT, yBEIHUHBAs
YHCIO KMHETHYECKH aKTUBHBIX YacTHIl (ecsiu AaBieHHe MoHmkaeTcs). Oc-
HOBHYIO POJIb B PETryJIAIIMM OCMOTHYCCKOI'O AABJICHUA KPOBU UI'PAIOT IMOY-
Ku. B Menblelt creneHu B COXpaHCHHUU NU300CMHUHU YUACTBYIOT TKaHU ICUC-
HU U IOAKOXHOM Kierdarku. OHM cIOCOOHBI HAKaIlJIMBATh H30BITOYHEIE
KonmdgecTBa coseil. [Ipn mopakeHNM MmoveK BKJIAA MOJKOXKHOM KIETYATKH B
MoJI/IepKaHNe OCMOTHYECKOTO JIABJICHHS Pe3Ko yBenuuuBaercs. Conmepxa-
HHE CoJIel B €e KJIeTKaX BO3pacTaeT, YTO NMPHUBOIUT BCIEACTBHE OCMOCa K
3HAYUTEIHHOMY YBEIMYCHHIO O0BEMa KICTOK M TOSBICHHIO OTCYHOCTH.
N3oocMus perynmpyercs, Ipexe BCero, EHTPaIbHOW HEPBHOW CHCTEMOMN
U JIESITENIbHOCTBIO JKeJle3 BHYTPEHHEH CEKpeLnHy.

OTKJIOHEHHE OCMOTHYECKOTO JaBJICHHS KPOBH OT HOPMBI BBI3bIBAET 00-
JIe3HEHHOE cocTostHUe. Tak, Mpu ero MOHMWKEHUH HaOI0Ial0TCs pBOTa, CYy-
JIOpPOTH, 3aTeMHEHHE CO3HaHMs. [IOBBIIIEHWE OCMOTHYECKOTO JaBIICHHUS
COIPOBOXKJAETCS OTEUHOCTHIO, HAPYIIEHUEM CEePJICUHOM eI TeIbHOCTH.

B HEKOTOPBIX ClIydasdX UBMCHCHHUE OCMOTHYCCKOTO JaBJICHUSA B OTpaHU-
YEHHBIX YYacTKaX TKaHEH MOTYT OBITh JOBOJBHO OonbmIMMHU. Tak, mpH Jo-
KaJIbHBIX BOCIIAJINTEIBHBIX MPOIeccax OSIKOBBIE MOJIEKYJIBI B KJIETKaX pac-
MaJIAloTCsl Ha Maccy Oosiee MENKHX (pParMeHTOB, YBEIMUYHBAsS TEM CAMBIM
YHCIIO PACTBOPEHHBIX YacTHIl B HUX. Bosa M3 OKpyXalomux TKaHEeH W Co-
CYJZIOB yCTPEMIISIETCS] B 9TH KJICTKH W 3HAUYNTEIHHO YBEIMUUBAET UX 00BEM.
[Tpu sToM B paifoHe BOCHANMTENHFHOTO OYara BO3HMKaeT ormyxousib. [pu ee
paspese WM TpOKOJIe THOWHAS JKUIKOCTh BBITEKAET M3 Hee TOJ OOJBIIUM
JIaBJICHUEM.
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PacTBOpBI, OCMOTHYECKOE [aBIEHUE KOTOPBIX PAaBHO OCMOTHYECKOMY
JIaBJICHUIO PAcTBOpA, MPUHATOTO 3a CTAHIApT, HA3bIBAIOTCA M30TOHUYECKU-
Mu. B MequnuHe ocMoTHYecKoe JaBlieHHE PacTBOPOB CPAaBHHUBAIOT C OCMO-
THYECKUM JaBICHHEM KPOBHU. M30TOHHYECKUMH MO OTHOLIEHUIO K KPOBU
ssistorest 0,9%-usrit (0,15 M) pacteop NaCl u 4,5-5%-usrit pactBop ritro-
KO3bl. B 3THX pacTBOpax KOHLEHTpalMs YacTUL paCTBOPEHHOIO BEIIECTBA
Takas Jke, KaK ¥ B T1a3Me KpoBU. OTJINYNE COCTOMT JIMIIb B TOM, YTO B CO-
craB KpoBu Bxoaut He Toibk0 NaCl mnu riroko3a, HO U HENBIH Psi APYTHX
BeniecTB. X cymMMapHas KOHLEHTpalMs HOCHT Ha3BaHUE OCMOIIIPHOCTH
(M30TOHMYECKOW KOHIIEHTPALWH) M HPEACTABISIET COOOH XMMHUYECKOEe KO-
JIMYECTBO BCEX KMHETUYECKU aKTMBHBIX YaCTHII, COAEpKaImuxcs B 1 nutpe
I1a3Mbl KpoBH. OCMOJIsIpHAsl KOHIIEHTPAIUS KPOBH Y UeJIOBEKa COCTaBJIAET
0,287-0,303 mob/am’.

N3ortonnueckue pactBopsl NaCl i riiroK03s! Ha3bIBAIOT 9acTO (HU3HOIIO-
THYECKUMH pacTBOpaMH. XOTS B HACTOSIIEEe BpPeMs TOT TEPMUH A HUX
NIPU3HaH HEYAA4YHBIM, TaK KaK CTPOrO TOBOPS, MCTHHHBIM (H3HOJIOTHIE-
CKHM pacTBOPOM SBISIETCS PAaCTBOP, IO CBOEMY KOJUYECTBEHHOMY M Kade-
CTBEHHOMY COCTaBY MaKCHMaJIbHO NPUOIMXEHHBIH K IJIa3Me KPOBH.

PactBops!, obnamatomue Oojee BBHICOKMM OCMOTHYECKHM JIABJICHHEM,
4YeM IIa3Ma KpPOBH, Ha3bIBAIOTCS THIEPTOHUYECKHUMH, a PACTBOPBI, NMEIO-
miye 6osiee HU3KOE JAaBJIeHHE — THIOTOHUYECKUMH.

Hanuuwe B )uakocT HEOOIBIION YaCTH MOJIEKYJI C BEICOKOW dHEprUeit
U CKOPOCTBIO IBHXKCHHUS NMPHUBOJHUT K TOMY, YTO T€ U3 HUX, KOTOPHIE HaXxo-
JISITCSL HA TIOBEPXHOCTH H JIBHKYTCS BBEPX, OKa3bIBAIOTCS B COCTOSIHHHM (3a
CYET CBOCH KMHETHYECKON SHEPIHH) NMPEOA0JIETh CHUIIBI MEXMOJIEKYISAPHO-
ro B3aMMOJICHCTBHS M BBINTH 3a MPEAENbl KUIKOCTH, MEPEHIs B mapooo-
pasHoe cocTosgHue. [Ipy 3TOM SHTPONUS CUCTEMBI B LIEIOM BO3PACTAET, YTO
JeNaeT MpoLecC HUCHAapeHHs, HECMOTPs Ha €ro 3HIOTEPMUYHOCTb, CAMO-
MIPOM3BOJILHBIM. Hapsiay ¢ ncmapeHueM IpoucXoauT oOpaTHBIN mpouece —
KOHJICHCALlMsI, TOXKE CaMOIPOU3BOJIbHBIN, HO BCIEACTBUE 3K30TEPMUYHO-
ctu. TakuM 00pa3oM, yCTaHAaBIMBaeTCsS JUHAMHYECKOE (H3HMKO-
XMMHYECKOE PABHOBECHE, IPU KOTOPOM YHCIO MOJIEKYJ, MEPEXOASIINX B
€IMHUIY BPEMEHHU C CIMHHUIIBI MIOBEPXHOCTH B TMap (CKOPOCTh WCHAPEHHS
Dyen) PABHA YHCITY MOJIEKYJI, BO3BPAIIAOIIMXCS U3 Tapa B JKHIKOCTH (CKO-

POCTB KOHIEHCAIIHH Dyopn), T- €. Ve = Diong:
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JlaBneHue mapa, MpH KOTOPOM IPU JaHHOM TeMIEpaType B CHCTEMeE
KHUJKOCTh — Map HACTYMAeT IMHAMUYECKOE PAaBHOBECHE, XapaKTEPH3YIO-
IIeecsi paBeHCTBOM CKOPOCTEH MCMApeHUsT U KOHACHCAHMH (U yep = V o)y
Ha3bIBaCTCS JaBJIICHUEM HACHINCHHOTO Tapa (puc. 3.8).

Pactsop

Puc. 3.8. Cxema paBHOBecHs IByX(Da3HOM CHCTEMBI PacTBOP — map

JlaBneHne HaCBHIIIEHHOTO Iapa HaJ YUCTBIM pacTBOpHUTENEM 00O3Haya-
ercst po. [Ipu nmoBeIIEHUH TeMIEPATyphl, cornacHo npuHuuny Jle Hlate-
Jbe, JaBJICHNE HACHIIIEHHOTO Mapa Bo3pacraet. [IpeacraBum, 4To B Hachl-
LIEHHYIO CUCTEMY J/CUOKOCMb — Nap BBEACHO HeEJeTydee BELIEeCTBO, repe-
XO0J1 KOTOPOT'0 B ApOBYIO (azy uckiroueH (puc. 3.9).
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HuCTalA pacraopuTene Pactaap
O Hacvhua pacTeOpMTERR
@ YacTiud DACTEOPENHOrD BewedTaa

Puc. 3.9. YacTuipl HEJIETYUEro paCTBOPCHHOI'0O BEHICCTBA MPCTIATCTBYIOT YIAJICHUIO
C IIOBEPXHOCTHU JKUAKOCTH YaCTHUL] PACTBOPUTEIISL M BCIIEACTBUE DTOI'O CHIIKAIOT JABJICHUE I1apa

PacTBOpeHHe HeneTydero BemecTa OyaeT 3aTpyAHSTh HCIIApeHHe pac-
TBOPHTEJISl BCIIECTBHE:

- YMEHbBLICHHs MOJBHXHOCTH MOJIEKYJ PACTBOPHTEINS 32 CUET MEKMO-
JIEKYISPHOTO B3aUMOJICHCTBHUSI PACTBOPHUTEID — BEIIECTBO;

- YMEHBIIEHUs MOBEPXHOCTH UCIAPEHUS], TaK KAK YacTh MOBEPXHOCTH
3aHSTa MOJICKYJIAMH HEIETY4Ero BEIIECTBA,

- CHHKEHHS! KOHIIEHTPAIHH MOJIEKYJI PACTBOPHUTEIS B PACTBOPE.

CrieZi0BaTesbHO, MPOU30MIET CMEIEHUE PABHOBECHS B CTOPOHY JKH/I-
KOCTH, a JaBJI€HHe HACBIIIEHHOTO [apa PacTBOPUTENS Hal pacTBOpoM (p)
BCeraa 6y,£[eT MCHBIIC AaBJICHUA HACBINICHHOT'O Mapa Haa YUCTBIM pacTBO-
purenem (p°). . Payns (1886) chopMymmpoBan cBOl IEpPBEIA 3aKOH ClIe-
AYIOINM 00pa3oM. [Ipu nocmosHHoOl memMnepamype OmHOCUMeNbHOe No-
HUdICeHUe OAGLeHUsl HACLIWEHHO20 NApA PACMBOPUMENs HAO UOCAbHbIM
DACMBOPOM HELEMY4e20 8eujecmed PAsHo MOJSAPHOU 00le PACMEOPEHHO20
sewecmea:

@° - p)lp® = nl(n +N),

rae N — grcio Moseit pacTBOpUTENst B PACTBOPE;

1 — 9UCIIO MOJIEH HENIETYYEro BEIIECTRA.

Takum 00pa3oM, COIJACHO 3aKOHY Payisi, 1 MIeajbHBIX PACTBOPOB
HNOHWKEHHE aBIICHHS HACBIIICHHOTO I1apa PAcTBOPUTEINSI HE 3aBHUCHUT OT
OPUPOJIbl PACTBOPEHHOIO HEJIETYYErO BEIECTBA. JIJIsl PEAbHBIX PACTBO-
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POB, TIC UMCIOT MECTO MECIKMOJICKYJIAPHBIC B3aHMOZ[eI7[CTBPIH, B 3TO ypaB-
HCHUC HCOﬁXOZ[I/IMO BBECTHU U30TOHHYECKHI KOS(l)(l)I/IHI/IeHTZ

0
P-pP_; N
p° n+N’
npudeM i > 1 11s 37eKTpoHOB; | = 1 i HedIEeKTPOHOB; | < 1 [ist BemecTs,

CKJIOHHBIX K aCCOLMALINH.

B cooTBeTcTBMM C 3aKOHOMEPHOCTSIMH PaBHOBECHBIX (Da30BBIX Ipe-
BpAIICHNH NMOHIKCHHUE AABJICHUS HACHIIICHHBIX ITapPOB PAaCTBOPHUTENS Hal
pacTBOpPOM 0053aTENBHO OJDKHO U3MEHHUTH TeMIlepaTypy (a3oBBIX Iepe-
XOJI0B ISl pacCTBOPOB.

JIroGast KMIKOCTh MPU TEMIEpaType HUKE KPUTHYECKOH MOXET Haxo-
JIUTBCSL B TPEX arperaTHbIX COCTOSHUSIX: TBEPJIOM, JKHJIKOM M HapooOpas-
HoM (puc. 3.10). Mexay STHMH COCTOSHHUSAMH HaOJIOAAlOTCS CIIOMKHBIE
(a3oBble paBHOBECHS, KOTOpPbIE BKIIOYAIOT OOpaTUMbIE B3aWMHBIE Mpe-
Bpautenus. [TonoxxeHus 3TuX (Pa3oBbIX PABHOBECH 3aBUCHUT OT TeMIlepa-
TypBI U BHEIIHEro JaBieHus. [lepexobl )KUIKOCTH B Apyrue (ha3oBbie co-
crosiHUS (mapooOpa3HOe M TBEpPAOE) XapaKTepU3YIOTCS COOTBETCTBEHHO
TeMIIepaTypaMH KHWIICHHS U IUIaBJICHHSA. PacTBOpEI 3aMep3aroT mpu Ooiee
HU3KOH TeMIepaType, YeM YUCTHII paCTBOPUTEID.

[lap

cyonumayus —»//4— KoHoencayus —PN\&— Ucnapenue i)

TBCp}lOC niaeneHue 5 Kuakoe

COCTOSIHHE << COCTOSIHHE
samepsanue (Tsay)

Puc. 3.10. ®a30BEIe COCTOSHUS U MEPEXOBI

O003HaYMB TeMIlepaTypy 3aMep3aHusi pacTBopurelns depes f,, a pac-
TBOpa uepes lp, HalileM OTHOCUTENIBHOE NOHW)KEHUE TEeMIEepaTyphl 3aMep-
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3aHus pactBopa At,,, = t, — t;. Ha ocHOBaHMM MOJIy4YeHHBIX 3KCIIEPUMEH-
TaJbHBIX JaHHBIX Paylb yCTaHOBUJ, UTO MOHIKEHUE TEMIIEPATYPHI 3aMep-
3aHMS PACTBOpa MPOMOPLHMOHAIBHO €r0 MOJSUIBHOM KOHLEHTpAIUU:
Aty = K- Cm, tne K — KpuocKkomuyecKkasi MOCTOSIHHAsI pacTBOPUTEIS;
Ciy — MOJIsUTbHASL KOHIIEHTpanus pactBopa, Mo/ 1000 T pacTBopuTes.

Kpuockonuueckas koncranra (K) — BenmuunHa, MOKA3BIBAMOIIAS, HA
CKOJIBKO TPaxyCcoOB HIDKE 3aMep3aeT OJHOMOJISUIBHBIA PacTBOpP ITaHHOTO
HEDJICKTPOIIUTA, TI0 CPAaBHEHHIO C YHUCTHIM pacTBopuTeneM. Kpnockomnmye-
CKasl TOCTOSIHHAS 3aBHUCHUT TOJBKO OT IMIPUPOIBI PACTBOPUTEIS U HE 3aBUCHT
OT IIPHUPOBI pacTBOpeHHOTO BemecTBa. st Bogsl K = 1,86 °C, s 6eHzo-
na — 5,12 °C, mist Hutpobensona — 6,9 °C u T. 1. MeTo, OCHOBaHHBIH Ha
U3MEpPEHUU TMOHWKEHUS TeMIepaTyphl 3aMep3aHusi PacTBOPOB, HA3bIBAIOT
KPUOCKOTMYECKUM METOJ0M. MeTOJ0M KPUOCKOTHH MOXHO OMpPENeNsTh
MOJIEKYJISIPHBIE MacChl pACTBOPEHHBIX BEIIECTB HEIJIEKTPOIUTOB.

W3 ypaBHeHus Payns cienyer, 4TO ONpPENEICHHE MOJIIPHOM MaccChl
PpacTBOPEHHOTO BellecTBa (HEANIEKTPOIUTA) CBOJUTCS K OMPENEICHUIO 1y,
®opmyia At = t, — tyy , = K- Cn(B) = K - ms - 1000/M, - m,; roe t, — Tem-
nepaTypa 3aMep3aHHs YUCTOT'0 PacTBOPUTENS; Ly, , — TEMIIEpaTypa 3aMep-
3aHUA pacTBopa; Cp(B) — MOMAIBHOCTH PacTBOPEHHOTO BEIECTBA; M, —
Macca pacTBOPEHHOTO BemiecTBa; M, — MOJIpHas Macca PacTBOPCHHOTO
BeliecTBa; M, — Macca pacTBOpUTENs; K — KpHOCKOIIMYECKas IIOCTOSTHHAS
(xoaddurment st Bojsl K = 1,86).

OHa HaXOIUT MPaKTUIECKOe NMPUMEHEHHE U1 pacueTa aHTH(PH30B,
T. €. XKMJKOCTEHl C NOHMKCHHOM TOYKOW 3aMep3aHMsi U IPUMEHSAEMBIX B
cHUCTEeME OXJIaKJEeHMs aBTOMOOmIell u TpaktopoB. Hampumep, Takoil aH-
TU(PU3, KaKk 55%-Hblil pacTBOP STHICHIJIMKOJIS B BOJE HE 3aMep3aeT Jaxe
npu temmnepatype —40 °C.

3akoH Payns B Bujie ypaBHEHUS CIPaBEIJINB TOJbKO JIUIIb JIJISl PAaCTBO-
poB HEINEKTposuTOB. OJHAKO CBOWCTBA PACTBOPOB H3MEHSIOTCS MPSIMO
MPONIOPIIMOHATFHO YHCITYy PACTBOPEHHBIX dYacTHWI. Ecmm pactBopsiercs
ANIEKTPOJIUT, TO B PE3yNbTaTe MUCCOIMAIMN €r0 Ha MOHBI 00IIee YHCIIOo
YacTHUI] B paCTBOPE BO3pacTaeT. B CBsI3M ¢ 3THM B pacTBOpax JIEKTPOIUTOB
MOHI)KEHUE JaBJICHUS Mapa, MOHWXKEHHE TeMIlepaTyphl 3aMep3aHus U I0-
BEIIIICHUE TEMIIEPATyphl KATICHHUS OOJIBbIIIE, YeM B pacTBOPax HEIJICKTPOIU-
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QLS T P
TOB OJIHOM W TOH e MOJISUIbHOW KOHIEeHTparwu. J[is pa30aBIeHHBIX pac-
TBOPOB JICKTPOJIUTOB YPaBHEHHUS IPUHUMAIOT BUJ Aty =i - K- Cp, roe i —
n3otonnueckuil koappuuuent Bant-I'opda. OH mokasbiBaeT, BO CKOJIBKO
pa3 o01iee YKHCIIO YaCTUI] B pacTBOpe (MOHOB M HEMPOMCCOIMUPOBAHHBIX
MOJIeKYJ) OOJIblile MEPBOHAYANBHOIO YMCIA MOJEKYN JJIEKTPOJIHNTA, BHE-
CEHHOro B pactBop. M3oToHHYeCKHil KOI(DPHUIMEHT PACCUUTHIBAIOT MO
dbopmyie i = tyenlticops T€ Lyxen — OTHOCUTEIBHOE OHMKCHHUE TEMIIEPATYPBI
3aMep3aHusl pacTBOpa, IOMYYCHHOE SKCIICPHUMEHTAIBHBIM IyTeM; treop —
OTHOCHTENFHOE TMOHM)KEHHE TEMIIepPaTypbl 3aMep3aHus pacTBOpa, MOJy-
YEHHOE PACUCTHBIM TyTEM.
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