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TIPETUCJIOBHE

VBamaemule cTYAeHTHI]

Konnorauas XMMus 3aHUMAET BAXHOE MECTO B CCTEMe HOJ-
TOTOBEH CHEIIHAJNIHCTOB JJIA PAsiHUYHbLIX 06acTell mpoOMBIIIIeH~
HocTH. KypC KONNOMAHON XMMHH 3aBepiIaeT o0b6IIeX MMHYECKYI0
HOATOTOBKY OYAVHINX CHEIWASNCTOB W NpeAINecTBYeT H3yue-
HHIO CHENHAJLHEX TeXHOMOMHYECKHAX JHCIIMIJIMH.

3HageHHe KONANOHMAHOH XMMHMHM AJOH TEeXHOJOrHH O0YCHOB-
NeHOo TeM, 4To 6YAYYM HAYKOM 0 MOBEPXHOCTHHIX ABICHUAX H
H3MKO-XUMHYECKUX CBOMCTBAX JUCIEPCHLIX CHCTEM, OHA HB-
JAeTCA XuMmHed pealbHBIX Tesx, TaKk Kak B jaio00if orpacam
HIPOMBIIIJIEHHOCTH €CTh Bel{eCTBa, HAXOAAIHWECA B pasgpob-
NeHHOM cocTofHuH. IIpH IpoM3BOACTBE MIACTHUYECKHX MAacc M
CHHTETHYEeCKHX BOJOKOH, CTPOHMTENBHBIX MATEPHAJI0B M HPO-
AYKTOB MATAHUA, KpacHTENeH U JEeKapCTB, B APyrux ofiracrax
IPOMBLIILIEHHOCTH BO3HHKAIOT MHOTNOYHCJIEHHLIE KOJIOHIHO-
XHMHAYECKHEe MPoOAeMEl. '

VueGHUK COCTOMT M3 YETLIPEX WacTeid.

Yacte 1 3HAKOMHT Bac ¢ AUCHEPCHEIMH CHCTEMAaMH, ABJIAIO0-
IIMMHCH OCHOBHEIMH O0BEeKTaAMH, H3yIAEMbIMH KOJLIOBHOH XH-
MHe#l, H X OCHOBHOII OCOGEHHOCTBIO ~— HAJHYHEM OO0JbIIOH
mexdasHoil HOBEPXHOCTH H, KAK CiaefcTBHe, M3GLITKA MOBEDX-
HOCTHOI aHepruu. B rnasax 2-5 mogpoBHO paccMOTpPeHE! pas-
JVYHBEe BHAL a4COpPOIHMH — CAMONPOM3BOJLHEIX HPOIECCOB B
HOBEPXHOCTHOM CJO€. DTOT MaTepHall BaKeH He TOJbKO BCIEK-
CTBHE DOJNBLIIOro NPAKTHYECKOro SHAYEHHU A AICOPOIMONEEIX TIPO-
1eccoB, HO ¥ ANA HOHNMAaHUA BOIPOCOB YCTOWIMBOCTH ZUCIepC-
HBIX CHCTEM, METOJOB MX MOJYUYEeHHS M paspymeHus. B KoHIe
IepPBOHA YACTH ONHCAHLI TAKHE CAMONPOH3BOJILHLIE MOBEPXHOCT-
Hrble ABJIeHHA, KAK CMaUYMBAHWE W 8ATe3HA, HIDAIOLIIE BAXKHYIO
POJIL B PA3JIMUHLIX 0BJACTAX YeOBEUECKO!l AesTeabHOCTH.



4 KONJOHIOHAA XUHMHAA

Yacrs 2 nocBAUIeHa OMUCAHMIO KOJNIONAHOTO COCTOSHHAA Be-
mecTtsa. Coxepxkanne raas 6—10 cocraBasnioT MeTOALI MOJIyue-
HUA M OYMCTKH KOJUIOMZHLIX DAacTBOPOB, MX OCHOBHEIE CBOH-
CTBA! ONITHYECKHE, DACKTPHYECKIe, MONEKYASPHO-KHHeTHYEeCKIEe,
BONMPOCH! HX KWHeTHYeCKOoH W arperaTusHOH yeroiiumsocTH, 3a-
Bepiiaercd BTOPAH uacTh yueOHWKA omHCaHHEM CTPYKTYPHO-
MexaHHUYEeCKHX CBOMCTEB AWMCHEePCHEIX cucteM (raasa 11).

B uacTi 3 paccMarpHBAIOTCA AMCHEPCHEIE CUCTEMBI, CBOIi-
CTBA KOTOPHIX HPHHIUOHANLHO OTINYAIOTCA OT CBOICTB JIMO-
bo6HHX 30nel. ITO OTAHYME COCTOUT B TOM, UT0 AHoDHIBHEE
KOJIONHEIe PACTBODH 06Das3yIOTCa CaMOIIPOMN3BOJIBHO M ABJHA-
I0TCA TEPMOAUHAMKHYECKH yeToluMBLIME 1 o6parumuimu. Hawn-
Gonee THNHUHKIE NPEACTABHTEAM TAKWX CHUCTEM — DACTBOPBI
KOJIIOMAHAIX HOBEPXHOCTHO-AKTHMBHHIX BemiecTB (raasa 12) m
BLICOKOMOJNEKYAAPHBIX coenuHenuii (rnasn 13, 14). JInopuns-
HBle KOJXNOMALI HAXOAAT INMPOKOEe NPUMEHeHWe B PasIWYHHX
oTpaca#X NPOMEIIINEHHOCTH M, BMECTE C TEM, HCIOJIB3YIOTCA B
KagecTBe cTabunusaTopoB auodoGHEIX 30seif M MHKpOreTepo-
TeHHBLIX CHCTEM.

3HaunTeNLHBI MHTEDEC NPEACTABIAIOT MHEPOTeTEPOTEHHEIe
CHCTEMLI, KOTOPHIM ITOCBALIEHA ueTBepTad yacTh yuebumra, Cyc-
TeH3UH, SMyNLCHH, HEBRI, 83D030JH, NOPOIIKH IOBCEMECTHO pac-
HpOCTPaHEHH B IPHMPOJe, BCTPEUAIOTCH B PA3JIMIHAEIX TeXHOJIOIM-~
YeCKHX NPOIeccax, ¢ HUMH CBASAHH CI0KHEHIITHe SK0JIOTHYeCKNe
npobaeMbl, HO B GOABIIHHCTBE YUeOHUKOB KOJUIOMAHON XUMIH UM
yAensdercs He3aCHYKEHHO Majo BHUMaHus., B riaasax 15-19 mo-
CJIeAOBATENBHO OHCHIBAIOTCAS

a) cMcTeMEl C XHAKOH JHCHePCHOHHOMH chenoii:

® cycHeH3WH M nacTH (ZucnepcHas dasa TBepAad);

e smynsenu (Aucmepcuasn dasa muUAKaA);

® rasoBble SMYJBCHE ¥ NeHH! (ZucmepcHas dasa rasooGpas-
Hasn); :

6) cucTeMsBl ¢ rasoBOl XUCHEPCHOHHOI Cpefoii:

* asposonu (ZucrmepcHAR (asa TBEpAAH WIN KHUAKAA);

e mopomku (ZucnepcHas dasa Tsepzad).

Kaxcaaa rnasa B yueGHEKe saKaHUMBAaeTCH KPATKHM 3a-
EaodeHneM. O3HAKOMHMBINNCE C HHM, BH CMOXKeTe COCPenoTo-
YUTHCA HA OCHOBHHIX HMONOMKEHUAX M BLIBOZAX, CREAVIOUIUX U3
Zaufoit raasu, [locne aToro oTseTbTe Ha BOMPOCH ANA CaMoO-
KOHTPOJHA U HOCMOTDPUTE NepeueHb 3HAHMIT, KOTOPLIE BRI KOJIM-~
HBI OBRLIM HOJYUYHTh.

HageeMcsa, uro mpeAnaraeMulil yueGHHK OKaXXeTCA BaM IO~
JNe3HBIM NPH HW3YYEHHH CHEIHAJHHEIX TEXHOJOrMIecKHX AHC-
nunaInH ¥ B 6yaymieil npodeccHOHANLHOME AeATelIbHOCTH.
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JUCIIEPCHBIE CUCTEMbI

1.1. IPEAMET KOJIJIORTHOR XUMHH

Konnouznaa XMHs 3aHUMaeTCH H3YYEeHNEM JUCTIEPCHBIX
CHCTEM.

Hucnepcnas cucmena ([JC) — amo cucmenma, 8 xomopoil
xomsa Ovt 00HO 8eujecm80 Haxodumca 68 paszdpobieHHoOM Co-
CMoAHuU.

JC nMeeT 188 XapaKTepHEIX IPU3HAKA: 2eMePOZeHHOCTD
" ducnepcnocmo. I'emepozeHHOCMb 03HAYAET, UTO CHCTEMA
COCTOMT KAK MHUHHMYM H3 ABYX (pas. Kasanocsr 6u1, B aToM
HeT HMYero oco0eHHOro, Belh C TAKUMH CHCTEMAMH MBI yiKe
BCTPEUYANHUCEH IPH H3y4YeHNH (a30BbiX paBHOBECHIA NN 3JIeK-
TPOAHBIX IPOIECCOB.

OcobGerHocts [IC cocronT B MX AMCHEPCHOCTH — OfHA H3
da3 obasarensHO HoKHA OLITE padapobieHHol, ee HASHIBAIOT
ducnepcnoil ¢pasoii. Cinomnas cpexa, B KOTOpoil pasgpobrena
AucnepcHas ¢Gasa, Ha3bIBARTCA JUCNEPCUOHHOI cpedoil.

@asza cuuTaeTcs ZUCHEPCHOIl, ecJiN BellleCTBO pasapod-
JNeHo x0Ta ObI B 0JJHOM HamnpaBieHHH. EcJu BemieCTBO pas-
Apobneno TOXBKO MO BhICOTE, 00pasyioTca nneHkd (TKauWy,
njaacTUHBI ¥ T. A.). Ecay peujecTBO pasxipo0ieHO U o BHI-
COTe M II0 mUpuHe, 06pasyIOTCA BONOKHA, HUTH, KAMHJLAA-
pei. HaroHen, ecnu BeljecTBo pasfpobieHo o BCeM TpeM
HanpaBieHuAM, gucuepcHas Pa3a cOCTOUT M3 JUCKPETHHIX
4aCTHIL,.

XapaxTtepunsim coiicrBom HC ssasercs Hanmmuue 6oJb-
mioit mexcpasnoil nosepxrnocmu. B cBasu ¢ aTEM onpesessio-
HIAMH ABJIAIOTCA CBOMCTBA MOBEPXHOCTH, a He YacTWI B Iie-
oM. XapaxTepHBIMH ABJIAIOTCH NpOLecchl, NPOTeKaloUHe
Ha TIOBEPXHOCTH, a He BHYyTpH (Dassl,



Trasa 1. Jucnepcrnbie cucmenot 7

Obvexmst ucciedoeanus
KOMTOUOHOL XtMuu

==

TNosepxHocmuble Hucnepchele
seneHus cucmems!
Adcopbyus Adcopbyusa Mukpozeme-
116H
Ha apanuue Ha zpatye 2a3 ~ ﬂuo;%%?fble ﬂuoxggnﬁ bl 1" pozennie
2a3 - Meepooe KuOKkull pacmeop| . cucmemst
Adcopbuus
Ha zpavuue Cmavueanue Pacmaopst
XuoKud pacmeop - P"’CB’;’,,GE"" ! KONIOUAHBIX
meepdoe meno I1AB

Puc. 1.1
Codeprcanue Kypca KORROUOHOH XumMuu

Koanoeudnas sxumus — 3mo HAYKa 0 NOBEPXHOCMHbIX A8~
NEHUAX U PuauKo-XuUMULecKUX c8oilcmBax ducnepcHblx cuc-
mem (pue. 1.1).

1.2, ROJMMYECTBEHHBIE
XAPAKTEPHCTHKH AC

HAas xapaxtepucruru JC ucnons3yoTes TpM BeNHUMHBI

1, Ilonepeunsrit pasmep uactun — d. [d] = cm; M. Aaa
cieprueckux gacTUI 3TO JuaMeTp cohepsl, Ans KyOMUECKAX
qacTun — pedbpo xKyGa.

2. MucnepcuocTs (pasgpobireHHOCTD) — [ — Beamuuna,
obpaTHAA IOMEePeYHOMY PABMEpY YacTHIL:

1
I = -‘-i-; [A]1=cm!, ML,
3. Yaensuas noBepx#HOCTh Sy, — a0 MexdasHan HOBEPX-

HOCTH (S),2), MPHUXOZAmMAACA Ha eZUHULY 00beMa xmclepc-
Hoii dassl (V) unu ee Maccrl (m).

Sy, o
Sy =__V:E,; [Sypl=cm?, Ml
8, = %—f-, [Syad = em?- r7t, M2 xrl.

Hdns cheputecKoil yacTHLOBI ¢ pALHYCOM I

S

S - -
o —‘1,'2; [Syzx] =CcM 1’ M l;



6 EOJJIOHLHAA XHMHA

472 3 ¢
S =——=2="=-¢/.
vx il_ra r d A
3

JIins xy6umuecKkoil yacTHnE ¢ pebpom xyba d:
S1,2 = Gdz, V= d3;

6
Sy =E=6ﬂ' (1.1)
B obmem ciydae B
| SYA = —E =p-1,
rae p — xoothdunmenr dopmer yactun (1A cepuuecknx u
Kybuueckux wacrum B = 6).

1.3. KHACCHOHKAIINA IC

Knaccupuranus JC mosker GuiTh mpoBejeHa Ha OCHOBE
Pa3JIMYHEIX CBOMCTE,

KJIACCHOPUKAITAA IO THCIHEPCHOCTH

3aBUCHMOCTs BeJHYNHE yAeJbHOH IMOBepPXHOCTH OT JHC-
nepcaocru Sy, = f(d) (cm. ypaBuenue 1.1) rpadudecku BHI-
pakaerca paBHOcTOpOHHel runep6onoit (puc. 1.2).

Ws rpadpura BUAHO, YTO C yMeHbULEHUEM NONEPELHbLX
pasmepoé. wacmuy eeauiuna ydervnoii noeepxnocmu cy-
wecmaeenno eo3pacmaem. Ecnu KyOuk ¢ pasmepom pebpa
1 cM wmaMenrduTh A0 KyOH-

Sye Konmoudtbre YeCKMX UYACTHI[ C pa3sMePaMHy -
pacmacpst d = 107% cM, BesmunHa 06ujeit
Muspozemepo- Mex(a3noit MOBEpXHOCTH BO3-
cucmemel pacrer ¢ 6 cm? 10 600 M2,
TpyGodus- Ilpu d < 10”7 cm runepGona
. cucmemb!  OGpEIBAETCHA, TAK KAK YACTHIIBI
YA \L VMEHLIIAIOTCH A0 PasMepoB OT-
i JeJbHBIX MOJEKYIJ, ! I'eTeporeH-
2 Hafd cucTeMa CTAHOBHTCH I'OMO-

-7 -5 -4 -2 Py a2
107 10 10° 10" dcem TeHHOH, B KOTOpOM MexdazHan
0 Puc. 1.2 MoBepxHOCTEL OTcyTCTByeT. IO
SUCUMOCTL GeARUUUNRDE
ydenoHOl nosEPXROCTIL crenegn guacnepcHocTn JC ge-
om pa3aepoeé vacmuy NATCA Ha:



I'zasa 1. Jucnepcubie cucmembst

| =

e rpyGogumcnepcunie cucremsl, d = 1073 cm;
e MUKpOTeTeporeHEHIe cucremsbl, 1078 < d < 1078 em:
¢ KOJJIOMAHO-ZMCIEPCHBIe CHCTEMBI MJM KOJUIONAHEBIE pa-
_erBopHl, 1077 < d <1075 cm;
e ucTHHHBIE pacTBOpPHL, d < 1077 cm.
Heo6xX04uM0 MOZUEPKHYThL, UTO cAMylo Gonvutyio ydenv-
HYI0 noBepXHOCMb UMEIOm Lacmulybl JucnepcHoll Ppasvt 8 KoA-
aoudHbLx pacmaeopax.

KJACCHOHKAITASA
10 ATPE'ATHOMY COCTOAHHIO ®A3

Kaaccubukanus no arperaTHOMy cocroanuio ¢a3 6slia
npexgnoxeHa Boasdraarom OcrBansaoM. B npumnmune Boa-
Mmoo 9 KombOuuannlk. Ilpescrasum UX B BHAe TaOJIHIILI.

Ta6auya 1.1

Knaccnduranua no arperaTHOMY COCTOAHHIO (a3

3 o
3 ] ~ L]
HAEARE
8 Hazeanue
3 § §.§ 8E8 3 S cucmembt Hpumepr:
23 E 3.§ §° § 3
88 |88 | 33
r T/t atmoctepa 3emIH
® r w®/r | aopososnw | rymam, ciomcTnie o6naka
B r TB/r JABIMBI, 1THLTE, NepHCTHE ofmaka
rasossle rasEpoBaHHASA BOAA, MELJIHHASA
r x x| amyins- neHa, JieYeCHEIE KucIopoasstil
CHH, TeHH! | KOKTeiUTh, IMBHAA NEHA
MOJIOKO, MACJIO CIHBOYHOE, Mapra-
b3 b3 ®/® | IMyNMBCHH DHE, KPEMEL L T. 1.
op/ | ABO30MH, nrodobHEE KOJLIOUAHEE PACTRO-
TB *® w | cycmes- PH, CyCNIeH3HH, ACTE, KPackH
3HH HT I.
IeM3a, TBep/ple MeHxE!, NeHOILIACT,
. B o | TBEDAEIE AKTHBHPOBAHHEINA YIOJIb, NEHOGe-
neH TOR, x71€0, IOPHCTEHIE TeJs1a B rase
HT O
Boma B Napacduae, NpUpoJHEE
- - W®/ir | TBEpATIE MHAHEPAJIE C JKUIKHAMIH BKJIIOYE-
B IMYNECAA | HHAMM, IOPHCTEIE TEJa B KHIKO-
et
€TAJE, YYTYH, IBeTHHE CTeKna,
8 - TB/T | TBEpOHE JpAroneRHHe KaMHH: 306 Au B
B 30JIH cTeKJIe — PyOHHOBOE CTERIIO
(0,0001%) (1T crexna — 1r Au)




10 KOJNJIOHAHAS XHMHS

KJIACCHORKAIHA 110 B3BAUMOAEUCTBHIO
JIHMCIIEPCHOY ®A3LI H JUCIIEPCHOHHOM CPEALI
(II0 MEJK®A3HOMY B3ANMOJZENCTBHIO)

Ita knaccubHKanUs IDPUTOMHA TONBLKO JAJNA cHcTeM C
JKUAKOMN JucnepcHonHOi cpenoil. I'. PpeliHAANX NpeFIosKII
noapasgenute JIC Ha nBa Buga:

1) auogobrote, B HUX AucuepcHAS Pa3a He cnocolHa Baau-

MOAEHMCTBOBATS C JUCIIEPCHOHHOM CpefioN, 8 Cae0BaTelb-

HO, ¥ PACTBOPATLCH B HelM, K HUM OTHOCATCH KOJJIOUJ-

HbIE PACTBOPHI, MUKPOTETEPOTEHHEIe CUCTEMEL;

2) nuopuavHbie, B HUX fUcCepcHas (asa B3auMOZeHCTBYeT

C AHCIEPCHOHHON cpeaoid u npu onpeieSeHALX YCAOBH-

#X cnocobHa B Hel pacTBOPATHCA, K HUM OTHOCHTCH pa-

cTBopHl Koanouzubix ITAB u pacrsopsi BMC.

KIACCHOHKAITHSA
M0 MEXYACTHYHOMY B3AHMOAENCTBHIO
Cornacuo aroii Knaccudukanun JJC nogpasjgensior Ha:
1) ceoGoguaozucepcHEBIe (GeceTPYKTYPHEIE);
2) cBa3noAHCcIepPCHBIe (CTPYKTYPHPOBaHHEIE).

B croGoamozncepcHbIX CHCTEMAX YACTMHbI JUCIepCHON
¢a3nl He cBA3aHBI APYT C APYroM M cUOCOGHRI He3aBNCHMO
HepeBUTaThCH B AMCIEePCHOHHOMA Cpege.

B cBA3HOAVCIIEPCHBIX CHCTEMAX YaCTHIILI JUCIepCHOM diash
CBA3AHH APYT C APYTOM 3a CUET MEKMOJCKYJIAPHHIX CHJI,
obpasys B AUCTIePCHORHO cpeAie cBoeOGPasHEIe MPOCTPAHCTBEH-
Hble CeTRHM HJIU KapKacel (CTPYKTypsl). YecTmnsi, obpasyio-
1IHe CTPYKTYPY, He CIOCOGHH K B3AMMHOMY IEPEeMEHIeHHIo 1
MOT'yT COBEPLIATE TOJBKO KOJebaTelbHbe ABMIKEHMA.

1.4. KPATKH HCTOPHYECKHH OYEPK

B ucropun paspuTHA KONJIOMAHOK XMMHH MOMKHO BbiZe-
JIATEL TPH HEepHOAA.

Ilepsoiit nepuon. SaposxaeHre KONJIOMAHOMN XyuMuM (C APeB-
HeHINX BpeMeH %0 cepeaunn: XIX ».).

Muor#ie KoJIOMAHEIE CHCTeMBl ObLIM MSBECTHH B riybo-
Kol Apesmocty — B Erumre, I'pennin u Pume. ¥ Apncrotens
MMeTCA YKasauus Ha ABNEHHS CBePTHIBAHHA MOJOKA B KpPO-
BH, AyOJeHN#A KO M KpamieHus Tramed. Anxxumuram (II-
TV BB.) GblIn HSBECTHRI KOJIOMAHEE PAcTBOPHI 30J0TAa U ce-
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peGpa. B ApeBHepyCCKO#l pellenNTypHOH JuTeparype BCTpeua-
IOTCA MHOTOYHCJICHHEIC YKAZAHUA Ha IPUMEHEHEe KOJJIOHAOB —
6enKOoB, JKeJUM, PASJMIHBLIX KIEeeB U Kpacok., CamMble mepsuie
peMeciia UMeNIN NPAMOoe OTHOINEHNE K O0BbeKTaM KOJIJOMIHOMN
XMMHAY: NOAYYeHHe KEePAMUKH, FJasypH, BHICABIBAHNE KOM.

B XVI-XVII 8B. ROAJIOUAHHE PACTBOPH! HPHMEHAIHCH
Kax meudeOHEIe HpenaparTsl. _ '

M. B. JloMOHOCOB IIFHPOKO UCHOAL3OBAI AJA OKpanidBa-
HUS CTEKOJ KOANOHZHELIE MUFMEHTHI M OCHOBA HOBYIO OT-
pacisk PYCCKO# IPOMEINAEHHOCTH — HPOHM3BOJACTBO IIBETHRIX
crexod pna Mosankm. OH e BOepBLle NPERIOKHN XapaKTe-
pHM30BaTh TEEPABIE MATEPHANH N0 HX CONPOTHBICHHIO MeXa-
HUYEeCKOMY AMCHEeDNTHPOBAHIIO Hpr nmurndioBaguu.

Mepsoie uccaenosanusd aacopbuuu GLIIK BHITOIREHLI DYC-
ckum xumuxoM JlosumeM (1792), xoroprlit mpmMeHuUA ANd
OYUCTKH PAaCTBOPOB OT IpuMeceil TBepAEL agcopblerT — npe-
pecHbIil yrosb. B 1777 r. @. donrana n K. llleene oTkpsinnu
azncopbuuio razos. Ileperie TpagkTHYECKHE CBEAEHNS O CYCIIeH-
8UAX copepmarca B TpyAax M. 5. Bepnemmyca (1824-1834).

Hranpauackmit yuensni P, Cexmsvm (1817-1881) obparna
BHUM&HHE HA TO, YTO HERQTOPHIE DACTBODBLI OIPOABAFIOT AHO-
MaJibHbIE CBOMCTBA: CHABHO PACCEeHBAIOT CBET, HE HMPOABIAIOT
sameTHONH gu(Pysur, paCTBOPEHHOE BEINECTBO B HUX He IIpPO-
XOZHUT Yepea NOPUCThIe MEMOPAHEI M JIETKO BEINARAET B OCAZOK
upu acHaBnenun HebGoMbmMMx KoMHdYecTB HHAN(DGDEPEETHRIX
coneil. CebMM Ha3BAJI TAKHE DACTBODBI NCe8G0PACMAEODAMU.
B 1851 r. o8 ommcan zoam GepAWHCKOH JA3ypH U Cephl.
M. ®apapeit (1857) BccaefoBan KOLIOKEHLIE PAaCTBODEL 30J10-
Ta M APYI'HX METAANOB U paspaboran MeTOABI HX HOJYYEHHSR, '

Tpodeccop Mockoseroro yuusepcurera Peitce (1809) or-
KpBLT SBIEHAA 3NeKTpodOpesa U SIEKTPOOCMOCS B CYCHEHIHAX
u rimuax. x. Tungans (1868) nzyaan onririeckue croiicTea
KOJLIOMAHLIX PaCTBODOB U OTKDELI ABJICHHE ONANECUeHUUU.

Hrak, x cepegune XIX B. 6L HaKOILIEH YKCHEePHUMEH-
TaJdbHBIH MaTepHaJl, HOCHYRUBIINI OCHOBOH AJISI BOIHUK-
HOBEHHNA KOJIOKMAHOM XHMHY KAK CAMOCTOATEAbHON HAYKH.

Bropoi mepuon. CraHoBieHWe KOJMOMAHON XMMUH Kax
camocroaTenbHod Hayxku (1860-e rr. — komen XIX B.).

OCHOBOLOJIOKHUKOM KOJJIONTHOU XUMWUM CUMTAIOT OIOT-
nagackoro xumuka T. I'pama. On saepsrie (1861) sen Tep-
MUHEI «KOJJOHUZ», «30Jb», 4I€lb», DOJAYYUA KOJJIOHIAHBIE
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pPacTBOPH CyJbduaa MBINLAKA, KPeMHEBOH u BoAbGpaMo-
BOIl KMCIOT, FTMAPOKCHJAOB ANIOMUENS, Kejleaa, XxpoMa. I'pam
CKOHCTPYHUDPOBAJN TUAMZATOD JJA OUYMCTKH KOJIJIOMAHBLIX pa-
creopoB. OCHADY:KUB HECHOCOGHOCTE YACTHUL, KOJAJOUIHEIX
PacTBOPOB, B OTIMYUE OT OORIYHEIX MOJEKYJADHBIX PACTBO-
pOB, IPOHUKATH Uepe3 MOPHUCThIe MeMOpaHbI, OH IpUIIE]a K
BLIBOZY O TOM, UTO BCE€ BeIllecTBa HeJSATCA Ha Koaaoudol (He
IIPOXOAAT ueped MeMOGpany) u kpucmaaioudst,

CospemenHuK I'pama npoteccop Kuesckoro yuusepcutera
H. T'. Bopmjos (1868), uccreays ckopocTs Auddysun B KO-
JIOUJHBIX PACTBOPAX, YCTAHOBHI €€ 3aBMCHMOCTD OT PA3MEPOB
KOJUIOMJHBIX YACTUI, M He3ABMCUMOCThE OT XMMHUYEecKol mpu-
POALI PACTEOPEHHOrO BelljecTsa. B OTiHYIe OT peACTaBACHUIT
T'poMa 0 KoXnomaax Kak 06 0cofoM Kiacce XMMHYECKMX Be-
IeCTB, OH IPUIIEN K BHIBOAY O MUKPOKPHCTANLNHYECKOM CO-
CTOAHUM KONJIOMIHLIX YACTHI,.

Benugmnit pycekuit xumuxk [. 1. Merjenees MHOTO BHUMA-
HUA YAeNAJI KOJUIOUIHBIM pacTBOpaM H B «OCHOBAX XUMHH»
HOoAPOOHO OHNMCAN CBOMCTBA HEKOTOPHIX M3 HuX. Eme B 90-x r,
OPOMNOre CTOJEeTHA OH IOKA3AJ, YTO BCE TeJla B HpUpoje
MOTYT HAXOAUTRCH B KOJJOMTHOM cocrofsauun. HmenuHo
H. . MernneneeBy MBI 0053aHbI COBPEMEHHBIM NPeACTABJICHH-
AM 06 YHUBePCANbHOCMU KOANOUOHOZ0 COCTNOAHUS sew,ecmaa.

Boocneacrsun npodeccop Carrr-IleTepbyprexoro ropaoro
uHcTHTyTa II. Beiimapna (1904) morasay, uTo OXHO U TO Ke
BEIIECTBO MOJKET B OJHMX YCAOBHAX 06Jazarh cBOHCTBaMu
KPHUCTANJIONAA, & B APYTHX — 0O0pAROBLIBATL KOJJIOMAHBIN
pacteop. Tak, Hampumep, BoAHLIA paCcTBOp NOBapeHHOH coMu
asagercd UCTHHHBIM pacTBopoM (NaCl — wpucranmouny), a
pacteop NaCl B GeHzone — KOAMOMAHBIH.

HoguepKkuBas Ba’XHOCTh KOJNJMCOHUAHBIX CHCTEM JJIA DAas-
suTug Hayku, . Y. Mennenees mucan, 9T0 «BONPOCH] KOJ-
JOUAHOA XMMUY NOJKHO CIMTATH IIEPEXOBLIMM M MOIYIIIUMU
uMeTh GOJbINOE 3HAYEHME BO Beell pUaNKe M XHMHM>.

Ha ocuoBe ¢yHAaMeHTANBHEBIX UCCIEA0OBAHM, BHIHOJTHEH-
HbIX B KOHIe XIX B., GLII0O YCTAHOBJIEHO, YT0 B KOJUIOHAHBIX
PACTBOPAX YACTHIEI HAXOAXATCH B BLICOKOH cTemeHH pasnpob-
aenus. Ilogsunncy noEATMA ¢ AUcHepcHan dasas, «gucOepcH-
OHHAA CPefia», «CTeleHb AUCIEePCHOCTH » . BefimapH, OCTRANDA
M Apyrue y4yeHknIe BRICKA3HIBAJIM MEICJIE, UTO CBOMCTBA AUCIEDC-
HBIX CUCTEM OIPeJeAsiOTCH CTEeHeHbIO JUCIEPCHOCTH YaCTHIL.
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Tperuii mepuox. PazssuTtue coBpeMeHHON KOJIOHAHOI
xumun (XX B.).

Hagano XX B. 03HaAMEHOBAJIOCH DA3BAUTHEM TeOpeTUUE-
CKHX MCCIIeA0BaHMil 00 beKTOB KONIOUAHOM XMMUH.

M. C. IIeer (1903) 8 Bapumase oTKpsLn XxpoMaTorpadu-
4eCKUil MeTOoJ aHalu3a, OCHOBAHHBIM HA afCcOopPOUMOHHOM
paspeneHRAN BellleCTB B MOPUCTHIX ascopleHTax. B panbueii-
meM yueHHe 06 azcop6uuy pasBUBaaoch B pafoTax Takux
yueHEIX, Kak B. A. IMlumkoeckuii (1908), U. Jlenrmiop
(1917), T. ®peitagnux (1926), H. A, Munros (1915-1930).
H. A. Beaunnckuit Bo Bpems I[lepBoit MHpoBO# BOHHEI co-
3all YroJbHEIT HPOTHBOTAS,

PaGorrt II. A. Pe6ungepa (¢ 1923 r.) Grlnu mOCBAILEHBI
npobneMaM BIMAHHS AACOPOUMOHHLIX CJAOEB HAa CBoOiicTBa
KOJNJAOUAHEIX U IPYGOAUCHEPCHBIX CUCTEM,

Teopus ABOMHOrO SIEKTPUYECKOrO CIOA BO3HMKIA Oua-
rogapa paboram I'. T'ym, H. Yenmena, O. Illtepra (1910—
1924), H. II. TlecKkoB MOMOXKMI HAYAIO YYEHUIO O JUODHID-
HOCTH M JuodobHOCTH 30JeH M BBIACHUI 3HAUYEHHE ITHUX
csoiicte B mpobaeme ycroitumesoctu. H. II. TleckoBy umpu-
HAJJIeKHUT 3acayra B GopMupoBaHuR fipeacTaBaeHUIt O KO-
JIOUZHOHU XUMUH Kak HAYKE O HOBEPXHOCTHBHIX HABJICHUAX ¥
AUCHepPCHBIX cucremax (1932). _

A, Oitamreitn (1908) 1 M. CMonyxosckuit (1906) paspa-
GoTanu TeopHio GPOYHOBCKOro ABMKeHUA U auhdysun B Koja-
aouzHbX cucremax. . Ileppen (1909) u T. Crexbepr (1907)
SKCIEPUMEHTANLHO HOATBEPAUAN IpAaBUJILHOCTL 3TOH Teo-
puH, KOTOpas MMeJa CYIIeCTBEHHOE 3HAYCHUE [JJIf DASBUTHA
MOJIEKYAADHO-KMHETHICCKUX Ipe/CTABICHUI,

IlepeuncieHHble TeOpeTHYECKME BOHPOCHI OyAYyT HaMu
PAacCMOTPEHBI IPHA M3N0MKEHNN DAZNNYHBIX pasAelioOB Kypca.

1.5. SHAYEHHE KOJLIOHTHON XHAMUH

Konnougaaa xuMmusa gpidercd HAYYHOU OCHOBOM MHOTO-
YUCHEHHBIX TEXHOJOTUIECKUX MPONECcCoB, BRIIOYAIOIIAX HC-
noJL30BaHWE My O0pas3oBaHWe AMCHOEPCHEIX cucTeM. Haso-
BeM HEKOTOphIe U3 HUX..

o TexHONOrMY DPOH3BOACTES COBPEMEHHBIX KOMIIO3HI[MOH-

HBIX ¥ CTPOUTENBHBIX MATEPUAJIOB, CHINKATOB (KepaMu-

KM, CTEKOJL ¥ T. 1.)
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o TlonyueHue ZUCHEPCHEIX, MMOPHUCTHIX CTPYKTYP — Kara-

JIA3aTOPOB M COPOGEHTOB.

e TIpou3BoOACTBO MIACTMACC, PE3UHE], IPUPOSHLIX M CHHTE-

THYECKUX BOJIOKOH, KJICER, NAKOKPACOTHLIX MATEPHUAJIOB.

e TexHOMOTHH IPOUSBOACTBR NPOAYKTOB NHTAHAA,

e Hssneuenne HedTH M3 IAACTa ¢ TTOCJACAYIOIIUM AEIMYJIh-
rUpoBAHUEM.

e Texnonoruu Qaoranuir pyg.

s MemOpaHHEIe IPOLECCH Pa3AejeHus U BOAOHOATOTOBKH,

e PaspaGorka B IprMeHEeHNEe MOBEPXHOCTHO-AKTHBHBIX Be-
mects: (haoTopeareAToB, CMaAYKMBATENCH, CTACHIN3ATOPOB

[IeH M HMYJbCHEl, TeHOTaCUTENeH 1 JeaMyIbIaTOPOB, KOM-

NOHEHTOB CMA3OK H OXJAXKJAIOMMX IKUAKOCTeH, MOI0-

I{AX CPEACTB.

Bes npeysennueHEHA MOJKHO CKAasarh, YTO KOJJIOHIHAdA
XMMUS — XUMHS peanbHuIX Teld. [IpuMepaMu mMaTepHu B
KOJJIOMAHOM COCTOAHHH ABASIOTCA THIOrpadckas KpacKa
u Oymara, Goapmas 4acTh OfeXKAH M 06YBM, HDPOAVKTHI
nNUTAaHAA, H0UBa, aTMochepa 3eMau, cTrponTedbHEIE MaTe-
puajgul 1 T. A. Bosee Toro, Hame Tejo — DPHEMED MATePHH
B KoanouzHoM coctogduuun. Ilo caosam H. HU. Kyxosa,
KPYIHOTO POCCHHCKOr0 XMMUKA, YEJOBEK — 3TO Xomaunik
KOJJIOH].

Benepcreue Gonsmoro pasznoobpasusi o6beKTOB, U3yuae-
MBIX KOJUIOMAHOH XuMMeil 1 pelaeMEBIX €0 38784, IPOUCXO0-
auT obocobneHe HEKOTOPHIX paszieIoOB B CAMOCTOSTEILHEIR
HayuHbIe AUCHHAIINHE, & TAKKEe HCIOJIb30BAHNE €€ METOA OB
B CMeXHBIX o6aacTax Haykm. Tar u3 KoJJIOMAHOH XMMHUH
BBIAEAUAACH (PUBUMIECKASA XHMHA PACTBOPOB IIOJHMEPOE, B
SHAYUTENLHOMN CTEeHH CAMOCTOATEILHO PA3BNBAIOTCA HAYKA
00 a’po30NnsaxX, XAMUA MOBepXHOCTH. C KOMNOUAHO-XMMUIE-
CKUMU OpobaeMaMi CBASAHEI U3YUEeHHE GMOJOTHIECKUX MeM-
6pan, 6uoxumus, 6uopu3NKa U T. A.

3axoHvus usyienue zaasvt 1, 6oL GoanubL 3HAMB:

® KOJHYEeCTBEHHbIEe XAPAKTEPHCTHUKM JUCHEPCHBIX CUCTEM,
¢GopMynEI XJIA UX pacueTa;

® KJACCU(MUKANUIO AUCIEPCHBIX CHCTEM HO JUCIEPCHOCTH,
arperaTHOMY COCTOSIHMIO (a3, IO BIAMMOAEHCTBHUIO JIHC-
nepcHoO# (asbl ¥ AUCHEPCHOHHOH CcpeAnl, N0 XapaKTepy
MEXYACTUUHOI'0 B3aUMOXEHCTBUA.



I''TABA 2

TIOBEPXHOCTHBIE SIBJIEHUS

2.1, IPAPOJIA NTIOBEPXHOCTHO! Y9HEPTHH

JAuncnepcHble YacTHNLL U AUCHEPCHOHHAA Cpela OTHOCHAT-
ca K pasnuuebIM dasam. CEcTeMa MOMET CyIIIeCTBOBATDH U3
pas’HEIX (a3 TOJIBKRO B TOM CjAyYae, eClIN MeHMONEeKYNADHbLE
a3aumolelicmeus 6 zpanushnvix asax pasznuunvt. Exun-
CTBeHHOH cHcTeMoOH, B KOTOPOIl MEXMOAECKYIApHLIE BIAM-
MoJeiiCTBHA OTCYTCTBYIOT, ABIAETCA MaeanbHbIi ras. HNu-
TeHCHBHOCTh MOJERYNSPHBIX BaauMozeHcTBUil BO3pacraer
NP Bepexofe OT PeadbHEIX Ta30B K TBEPARIM TeJaaM.

PaceMoTpuM cucTeMy, COCTOAINYIO U3 KuaroctH (daza 1) n
rasa (dasa 2). Cunm MeXMONERYAAPHOTO B3aMMOAEHCTBUA B
KUAKOCTH Fy 4 Gonnlile CHII B3aMOREHCTBUS MEKAY MOJEKY-
Jaami rasa Fy g, BosHAKAET BOIPOC: KAKHe MEKMOJIEKYIAPHEIE
B3aHMOAEACTENA peannaylorca Ha MexdasHoll mopepxHOCTH?
Moneryna A (puc. 2.1) BEyTPH KHMAKOCTH OKPYsKeH& CO BCeX
CTOPOH APYTUME MONeKyaaMu., CHILI B3aHMOofeiicTBIA ITPH 3TOM
B2aMMHO YPaBHOREITHBAIOTCH.

Ha moneryny B, HaxoAamyoca raz
Ha MetasHOH NmOBepXHOCTH, C
onHo# CTOpOHH meiicTByror Mo- |} _ __ 4. _ _ __ __
JIeRYJABI MUAKOCTH, & C APY- | _ _ _ _ _ _ _ _ _
roii — Moaerkyawl rasa. llo- b — — — — — — —
CKROABKY Fi_3 > Fo 3, BOBHMKa- [T — — — — — - - - -
eT pesyabTUpyIONas cHia P, A

HApaBJIe€HHAs B TIYy0h KHAKO- | — — - - — - — —
CTH. DTy CHJIY 9aCTO0 HA3BLIBAIOT Hudwocms
6HYMPeHHUM 0asneHUueM.

Pue. 2.1
P=F F Cxema 803HUKHOBCHUR
=111~ L2-2. noasepxnocmmnol anepauu

*
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YemM CUNIbHEE DA3NTHYAITCH MEXMOJIEKYIADHLIC B3aH-
MoxelicTsus B rpaEMuamux asax, Trem G0JbINe BHYTPEH-
Hee jpasneHue. Hns sxuaxocreit Ha rpaEumfie ¢ BO3ZYXOM
BHYTPeHHee JaBJeHHe oUYeHb BeJUKO, HampuMep, AAS BoAbL
P = 14 800 arm. BEyTpennee naBaenue P cTpeMurcs BTH-
HYTH MOJIEKYJAY B ray0p dassl 1,

Yro65I 06pazosaTs MeKGAZHYIO HOBEPXHOCTS, HeoBXo1n-
MO I€PEBeCTH YacTh MOJEKYA H3 o0beMa JKUAKROCTH Ha TOo-
BepxXHOCTh. JI4 TOTO HaAO cOBepMINTH PaGoTy HPOTUB BHYT-
PeHHETO laBieHus, O4eBNAHO, YeM oHO Goxasmie, TeM GOJbINE
SHeprum Tpefyerca 3aTpaTUTh. JTA 9HEPrUA COCPEAOTOUNBA-
eTCa B MONEKYJax, HaXOSAIU{UXCSA HA MOBEepXHOCTH, M HARLI-
BaeTCH N0BEPXHOCMMHOL dHepzueil.

2.2, IIOBEPXHOCTHOE HATSAKEHHE

HawnGonee BasXHOU X8pAKTEPUCTUKOH NOBEpXHOCTH SB-
JsfeTcs NOBepXHOCTHOe HarsxeHuwe. OHO XapaKkrepuayer Hs-
OLITOK HOBEepXHOCTHOH SHeprum, mpuxogamnuiica ma 1 m?
MexdasHOi TOBEPXHOCTH.

ITosepxnocmmuoe namaxcenue (o) pasHo mep.uoauuamu-
yecru obpamumoil!, usomepmuveckoil paGome, Komopyo Hado
cogeputums, wmolbvl ysenuiums naowadv mewcdasnoil no-
sepxHocmMU HA euHuUYY.

T = const, c=—

, [6] = Iox/M? aau (H-m)/M2 = H/M,
d31 2

rae 8Aqp, — TEpMoauMHaMuuecku obparumas paGora, 3aTpa-

yeHHas Ha o6pasoBaHWe HOBEPXHOCTH IJONM[aznio dS; 2, Tak

KaK pabora cosepmaercs HaJl CUCTEMO, TO OHa ABJIAETCH

OTPHLATEJIbHOIMA,

OGEITHO paboTy coBepIIAoT MJIH IPU YCJIOBHM MOCTOSH-
crBa 00bema u Temueparyper (V, T' = const), miu opu Docro-
SHHBIX TeMmueparype B pAasiesunm (P, T = const). Paccmor-
puM 06a BapuaHTAa:

1) V, T = const

! Tlouarue repMoaMHaMEYecKH o6paTumoit paGoTel moapobHO paccMar-
puBaeTcs B pasfiene «XHMHUeCKAA TepMoJUMAMEKA» Kypca xumwuu. Juag
NOHUMAHUA JaJbHERAIMAX paccyKAeHHN 1e1eCco06pA3HO OCBEKUTE B NaMATH
9TOT MaTepHAI.
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rae F — cBobogaasn sHeprusa IensMrosasma.
dF
G= » dF = 6 -dS; 2. (2.1
dSy»
2) P, T = const
-84, = dG,
rae G — ceobopuan smeprna I'mb6cea.
o= dd—F dG = o dSyz. 2.2)

.2

Crobognas sHeprus — 5TO SHEDPrus, 3a cUeT KoTOpoH
MOXKHO IIpou3BecT# pabory.

TaxuMm 06pa3oM, IOBEPXHOCTHOE HATAKeHNe — 570 yaelb-
Haa cBOGoAHAA NOBePXHOCTHASA dHeprad, T. €. croboxHAs TMO-
BepXHOCTHAA SHEPrud, NPUXOARIIAACA HA eSHHANY Mexdas-
HOii MOBEepXHOCTH.

IosepxrocTHOE HarTaxeHHe XapAKTEPU3YET PA3NINUUA B
HHTCHCUBHOCTA MEXMOJeKyAApHEIX B3aMOAeCTRHM rpadu-
yamux ¢das. Yem Goabme aTH pasnudans, TeM Goasiue 6. Hadg
TPaHUIEI «KOHACHCHPOBaHHAR (asa (Teepras HiIn MUAKASA) —
BO3yX% MOMHO IpeHeGpeYsr MEXMONCKYAAPHEIMY B3AWMO-
FeitcTBUAME B BO3AYXE (Fros—ras = 0) ¥, 38HAUNUT, TOBEPXHOCT-
HOe HATAMeHHNe XapaKTepnsyeT HATCHCUBHOCTh MEXMONEKY-
JAPHBIX CUJ B KOHAeHCUpoBaHHOMH (hase. B tabmune 2.1. upu-
BeJleHN 3HAUYEHHUS G HEKROTODLIX BellleCTB Ha IpaHUNEe C
BO3AYXOM. )

Ta6nruua 2.1
TloepxHoOCTHOE HATAXKENHME HA FTPAHAIE C BO3XYXOM

HKudrocms e 10 ‘z,él%c /M | Teepdoe meno "’"‘f;ﬁ’j,ﬂg“ ld
Pryrs 486,0 CaF: 2600
H:0 72,75 PbF: 900
CeHs 28,9 Pbl: 130
C:H:OH 21,6 ayma3 11400
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2.3. 3BABHCHMOCTD HOBEPXHOCTHOTI'O
HATAKEHASA OT TEMIEPATYPHI

IIoBepxHOCTHOE HaTAMKeHHe MHAWBHAYAJIBHLIX BeliecTB

Ha 'paHUIle C Ta30M DOHMKAETCS ¢ MOBLILICHUEM TEMIepary-
do do

pBI: -(-i?< 0, npuueMm TeMmeparypamit koodunueHT EF
NMeeT HPAKTHYECKH HIOCTOSHHOE OTpUUATEJbHOEe 3HAUEHUE

BILIOTH JI0 TeMIeparyp, 6ausknx K Kpurmaeckoii. IIpu Kpu-
THYEeCKOH TeMuepaTrype HcuesaeT pasjinuue MeXxAy rpaHuda-
muME (a3aMH, ¥ I0BEPXHOCTHOE HATAMKEHHE CTAHOBHTCH
paBHBIM Hynio. 1A GoapMUHCTES HeNOAAPHBIX KHAKOCTEH
TEeMOepaTypHasd B38BHCHMOCTh IOBEPXHOCTHOTO HATHAMKEHNSH
JuHeAHAA ¥ B IePBOM NPHOINMEeHKY MOKeT ORITH MpeACTaB-
JiecHa COOTHOIMeHUeM:
oT = 69 — a - AT, 2.3)
rze oT B Gy — HOBEPXHOCTHOE HATS)KeHHME COOTBETCTBEHHO
npu Tremneparype T u npu crasgapTHoit TeMneparype; AT —
PA3HOCTh MEXJY RAaHHOH M CTaHZADPTHO# TeMuepaTypaMu;
a4 — [oCTOAHHAA, PABHAA TEMIEPATYPHOMY Koxbdruuenty
NOBePXHOCTHOTO HATAMKEHNA, B3ATOMY ¢ OOpATHRIM 3HAKOM.
Jipyrue BeiiecTBa MeHee CTPOrO CIeAYIOT YKasaHHOH 3a-
BUCHMOCTH, HO 4YaCTO OTKJIOHEeHUAMH MOMKHOQ OpeHeOpeusb,

do
TAK KAk TeMoeparypHble KoadbuineHTH -ET—- MAJIO 3aBHCAT
OT TeMIeparypel.

2.4. CAMOHPOH3BOJIBHHIE PO
B IIOBEPXHOCTHOM CJIOE

W3 xuMuveCKOA TepMOZMHAMHKH BHI 3HAeTe, UYTO CaMO-
IPOHU3BONILHO IPOTEKAIOT TOJBKO Te IMPOMEecchl, KOTOPEIE IIpH-
BOAAT K YMeHbINeHNI0 CBOOOAHOH sHeprum cucrembl. Ecam
HIPOILECCH IIPOBOASTCH B YCIAOBHAX NOCTOSHCTBA 00beMa B TEM-
TepaTypel, OHH JOJKHBLI IPHBOAUTH K YMEHBIICBHIO CBOGOI-
nmoii sHeprun TeasMronsua (dF < 0). IIpomeccel, IPOTEKaio-
m#e OpY HOCTOAHHHIX RABJCHHE H TeMIeparype, OOJKHBI
CONPOBOKAATECS YMeHbIIeHNeM coGoaHoil sHeprum I'u6Gea
(dG < 0). Eciu nponeccsl B HOBEPXHOCTHOM CJIOE He COMpPO-
BOOKAAIOTCH XUMAYECKHMH PeaKIAAMHY, COCTAB CUCTEMBI OCTA~
eTCA MOCTOAHHEIM (Zn; = const). PaccMorpum, Kakue mponec-
CHI B IIOBEPXHOCTHOM CJi0e OTBEUAKT YKa3aHHLIM YCIOBHAM.
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Brime orMeuanoch, YTO HOBEPXHOCTHOE HATIKEHHE ——
2To cBo0OAHAA MOBEPXHOCTHAA SHEPTrHs, NPHUXOAANIASACA Ha
eguHEuny maomanu MexdasHON MOBEPXHOCTH. SHAYUT, €CJAH
npouecc nporekaer npu V, T, £n; = const, 1o

F=g¢g. Sl,z. (2.4)

CooTBeTcTBEHHO Ais U306apHO-MBOTEPMUYECKUX HPO-
TeCcCcoB

G=0-8,:. (2.5)

HAunddepenuupys (2.4) u (2.5), noxyunm:
dF = ¢ dsl,z + S1,2 -do (26)
dG =¢6- dsl,z + Sl,z -do (2.7)

YeaosueM caMOIPOH3BOIBHOTO HPOTEKAHUA KAK N30X0p-
HO-H30TePMHIECKUX, TAK U H300apHO-U30TePMHYECKHAX MIPO-
IIECCOB ABJISETCA

6:dS;2+ 8;,2:do <0, (2.8)

Jnsa MHAMBHAAYANBHMX BeIl[eCTB HOBEPXHOCTHOE HATSIKe-
Hue nocrosHHO (6 = const, do = 0). B aTux ciyuaax caMonpo-
M3BOJIHLHO MOTYT HPOTEKATH IPONECCHI, CONPOBOXKAAIOIHECH
yMeHbINIeHNeM ILIomany Mexdaszaoi mosepxaocTH (dS) 2 < 0).
K noBepxXHOCTHEIM SIBJICHHUAM, CBASAHHKM C yMEHBLIICHHEM
MOBEPXHOCTH, MOYKHO OTHECTH:

e cTpeMJICHHE Kanesb *KUAKOCTH MM Hy3HPhKOB I'asa OpH-

HATE chepuueckyio opmy (chepruecKkre IacTHIB 1MMe-

IOT CAMYIO0 MAJIEHBKYIO VACNBHAYI0 NOBEPXHOCTH);

e caMnaHVe TBEPALIX YacTHH ZuchepcHoi daswr (Koaryns-
nu);

e CIHIaHVe Kaleab B 3MyJbCHAX HMIM NYSHIPBKOB rasa B
neHAaX (KoanecueHIus);

® POCT KPUCTANLIOB,

Ecau naomans MexdasHOH HOBEPXHOCTH OCTaeTCA MHO-
crogaHOH (8)2 = const, dS;s = 0), ycrosme (2.8) mMoxer
BHITIOAHATHCA 34 CUET YMEHLIUIeHNA NOBePXHOCTHOTO HATH-
swenuna (do < 0), KoTopoe Moxer GEITH OGYCJIOBJEHO MPO-
meccoM adcopbuuu.

2 He sTuM JH o0BACHSIETCH KPYIJag WK OKpyraad ¢opMa GONLITHHCTRA
ATOA H UA0J0B, HOPMA AOXKAEBEIX Kameas ¥ rpagma?
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2.5. ATICOPBITHA.
OBINHE ITOJOKEHHSA, KIACCHOHKAITAA

Adcopbyueil nasvieaemes cAmMonpoOU3BONbHOE USMEHERUE
KOHUEeHMPAYUYU KOMNOHERMA 68 NOBEPXHOCMHOM CRoe N0 CPAs-
HeHUlo ¢ €20 KoHuenmpauueit 8 obseme phasot,

Boxaee naorHyio dasy (onpenensioniyi ¢opMy noBepxXHO-
CTH) OPUHSTO HA3LIBATh @0COpOeHmoM, BEIIeCTBO, MOJEKY-
JIbI KOTOPOr'o MOTYT afcopGHUpoBaThCH — Q@dcopOmueom, yxe
axcopbMpoOBaHHOE BellecTBO — adcopbamor. Ilpomecc, 06-
paTHBIH# agcop6ouu, HaskIBaloT decopbyueil.

KOJHYECTBEHHBIE
XAPAKTEPHCTHEKH ATCOPBIIHA

Jnsa KOAMYeCTBEHHOrO ONKUCAHUSA aAcopOIy IPUMEHAIOT
TpU BEJNIUHEL.

1. H3bvumounaa, nau zubbcoecxasn adcopbuyus (I'y).

910 M3OLITOR i-Fr0 KOMHOOHEHTA B MOBEPXHOCTHOM CJIOE IQ
CPaBHEHMIO C €r0 KOJWYecTBOM B oObeMe ¢asbl, Npuxojd-
muiics Ha efMHANNY NJIOIIAAM MOBEPXHOCTH.

8
(¢ ‘ct)‘Va
I, = . 2.9)
1,2
rpge ¢, ¥ ¢; — MOJXAPHAA KOHIEHTPAnMA i-r0 KOMIOHEHTa

COOTBETCTBEHHO B MOBEPXHOCTHOM cJioe M B 00BpeMe (haswl,
V, — 06beM MOBePXHOCTHOTO CAOf#, KOTOPHIM MPUHATO CUU-
TaTh AByXMEDHLIM B PaBHEIM 1 cM2, S; » — miIomass NOBepX-
HOCTHOIrO CJIod.

YuuTeiBasa, YTO MOAAPHAA KOHOEHTPAUMa, YMHOXKEHHAS
Ha 00'beM, — 3TO KOJMYECTBO BELIECTBA,

v -v)

,2

2, A6conromnasn adcopbyua.

B Tex caywasx, Korga cnocoOGHOCTE BeNIeCTBa K aJcopo-
MU Pe3KO BEIpaXKeHa, U BCIEACTBHE 3TOTO ¢} >> ¢, ¥ U] >> U,
azcopbuMI0 XapaKTepHAIYIOT BeIMUYNHOHR A;, HasrBaeMoil al-
conomuoi adcopbyueil.

I = Moab/aMe. (2.10)

v/

475

MOJII:/,EMz, (2.11)
.2

rae v, — KOJHYECTBO Bel[eCTBa B MOBEPXHOCTHOM CJIOE.
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3. Yoenvnas adcopbyuas.

B Tex cayuaax, KOra HSMEPUThH IJIOIALE MOBEPXHOCTH
81,2 TPYAHO, KOTWYECTBO i-TO KOMIIOHeHTa v} (MJIH ero Mac-
CY m;) OTHOCAT K MaccCe ancopGeHTa m, HCIONBL3YHA BEJIH-
uuny Yyodeavroil adcopbyuu o;

g s
o, =2LMOHL/KP wim o =ﬂxr/1cr. (2.12)
m m

Ecnn afcop6TBOM ABJACTCA Ta3, BMECTO eT'0 KOJHYECTBA
(Monp) MM Maccnl (KT) NPHMEHAIOT ero o0beM, HCXONA H3
TOT'0, UTO NpH HOpMAILHBIX ycaoBuEax (0°C, 1 atm) 1 moap
J1060r0 rasa 3aHEMaeT oﬁ'beM, pasnntit 22,4 gm3. Toraa yoenn-
Hasa ancopbuma HamepAeTCcA AM°/KT.

Ecmu I'y, A, oy > 0, agcopbuuio HasbIBAIOT NOJLONCUMENb-
Hoil (B ZasbHeHIIeM TePMEHOM «ancop6nuas» 6yZeM Ha3bIBaTh
MMEHHO IIOJIOXKHUTEILHYIO azcopbuuw), eciou I, A;, o; <0, To
UMeeT MECTO OMpuyamenbras adcopbyus.

EJACCHGHKALIAA
ANTICOPBIIMOHHEIX ITPOIECCOB

B 3aBHCHMOCTH OT IIPUPOALI afCOPOIHOHBHEIX CHJI, afxcopb-
mus ModKeT OBITh usuieckoil U xumuieckoli.

dusuyecrkan adcopbyua o6ycaoBieHa CHIAMH MEXMO-
JeKYIAPHOTO B3aUMOZeHCTBH,

Brl moMHHTE, YTO ECAH MOJIEKYJH NOJSAPHLI, BOZHHKA-
10T OpUEeHTAUMOHHOe, HHAYKIIHOHHOE H JHCIIepCHOHHOE Baa-
umozeiicTBuA. B cayuae HeNONAPHBIX MOJIEKYJ BO3ZMOMKHBI
TONHKO AUCIEPCHOHHBIC B3aHMOAEHCTBHA.

OcoGennocTn dusmueckoi agcopOunmu:

1. O6pamumocms. UMeeT MECTO ZUHAMHUYECKOE DABHO-
BEcHe:

Cop6nusa «» Hecopbuus.,

Jecop6uua o6ycoBIeHa TEILIOBEIM ABH KeHueM. Hanpu-
Mep, Ipu agcopbiun YKCyCcHOH KMCIOTHI HA YIJle Ha IIOBEpX-
HOCTH BOSHMKAaeT aACOPOIUOHHEIN KOMILIEKC:

C +CH;COOH « C-CH,;COOH.

azcopGeRT aacop&rmz KOMILIEKE

IIpu gmecopOuuM KOMIJIEKC paspymIaeTcad H ancopGTus
BHIZENIAETCA B XUMHUYECKH HEeM3MEHHOM BHUJE.
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2. Manras cneyuguunocms. Ha nonspusix ancopbeHTax
ancop0upyOTCA HOAApHbIE BEIECTBA, HA HEMONAPHBIX —
HeIoAADHLIe.

3. Hesnauumenvnas mennoma adcopbyuu (Temiaora, Ko-
TOpad Buijeagercd npu agcopbuun). OHa cocrasnsger Bcero 8—
40 gx/Monb, T. €. COH3MEPHMA C TEIJIOTOH KOHZeHCAIHMH.

4. C noevtwweruem memnepamypos adcopbyus ymeHolud-

dr,
emcea: -(—i-qf <0, rax KaK yBenMUYHBAETCA CKOPOCTH AECOPOIMHE.

Xumunecras adcopbyusn (xemocopfyusa) BOSHHKAET B pe-
IYyALTATE XUMHYECKOH peaKHuy MeXIY aAacopO6THBOM M ax-
copGeHTOM ¢ 00pa30OBaHUEM H08020 NOBEPXHOCMHO0Z0 coeldu-
Henus. Ilponecc MpOMCXOAUT TOABKO HA MOBEPXHOCTH ajn-
copbenra. ’

OcoGennocTy xHMUYecKoil agcopbuum:

1. Heo6pamumocmy. Ilpu gecop6uuu ¢ NOBEPXHOCTH YXO-
JUT NIOBEPXHOCTHOe coepuueHue. lecopbuua obycrosiena
KaKWMH-TO BHEIIHUMHU BO3/[EHCTBUAMH.

Hanpumep, agcopbuusa KuCaoposa Ha yrie:

C + 02 ")C'COz.

ancoplenT  gneoncrun KoMILIeRe

IIpux HarpeBaHMHU IMIPOMCXORNT Zecopbiusa:

AnCOPGIMOHHBIA KOMILIeKC HOBOG8 XMMHATecKOe COeRUHeHHe &

2. Creyugpuyunocms, ARcopbuus TPONCXOAUT, TONLKO eCOR
BO3MOYKHA XUMHUECKAS PEAKIHA.

3. Buicokaa menaoma adcopOyuu, KOTOPasd MOMKET JO-
crurars 800-1000 xJx/Moab, T. €. COMOCTABMMA € TEILAO-
BeIMHM a¢hheKTaM¥ XUMHYECKHX peaKkmuii.

Adcopbuyus
Adcopbuun Ha apanuye
Adcopbuus na apaHuue Adcopbuus Ha epaHuue meepdoe meng —
XUuOKui pacmeop — 2a3 meepdoe meno - 3a3 HudKuil pacmeop
Puec. 2.2

Kaaccugpurayus 8 3a6ucumocmu
om azpezammoz20 cocmoanus adcopbenma u adcopbmuea
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4. IToeviuene memnepamypsvt npueodum K YyeeauyUeHuo
xemocopbyuu, TaK KaK YBEJIHYMBAETCSA CKOPOCTL XHMHYe-
CKOro B3aMMOJeiiCTBHS.

B ganpueilineM MuI GyAeM pacCMATPHBATH TOJALKO DHU3M-
YEeCKYI0 ajcopOmuio H IOaTOMY OyZeM ee HAa3LIBATL IIPOCTO
agcopbuueii (puc. 2.2).

3ARJIOYEHHE

Oco6eHHOCTHI0 ZHUCIEPCHBIX CHCTEM ABIACTCS HaINYHe
boapioil MexpasHoil MOBepXHOCTH. MoJeRyIbI, HaXOAAINH-
ecs Ha IIOBEPXHOCTH pasfena ¢a3, BCaeICTBHE HECKOMIICHCH-
POBAHHOCTH XeHCTBYIOIMHX HA HUX CHJI, 00JAZAIOT NOBBIIIEH-
Hoii sueprueii. Mepoii NOBepXHOCTHOM 9HEPIHH ABIASTCA MO-
BEPXHOCTHOe HaTaAXeHHe (G), pPaBHOE TepMOAMHAMHMUYECKH
ofpaTumoii H30TEepMHUYeCKOil paGoTe, KOTOPYI0 HeoGXOTMMO
8aTPaTHTh ANA YBEJHUYCHHA ILICIUAAH Mex(pasHo# Nosepx-
HOCTH HA efHHHITY. YeM CHIIbHEE PDA3NIHYAIOTCA MEKMOJIEKY-
ASpHBIE B3AHMOAEHCTBHS B rpaHMYamux dasax, Tem 6oanmre
IOBEPXHOCTHOE HATAMKEHHUE,

JIbrIe TPOIEeCCH POTEKAIOT CAMOIIPOH3BOJILHO, €CJIH OHHI
CONPOBOXKAAIOTCH YMEHBIIeHNEeM CBO0OAHONM 9HEPrun. ¥ NeHb-
meHHe cBOOOZHON NMOBEPXHOCTHOH YHEPrHHM BO3IMOMHO Ju60
84 CUET YMEHLINEHWSA BEeJIWYHHE MeXGasHOM IOBEepXHOCTH,
nubo 3a CYET YMEHBIIEHHS IOBEPXHOCTHONO HATAKeHusA, CtpeM-
JIleHHe YacTHI, IPHHATH cepuueckyio GopMy, NPOUEceHl Koa-
TYAAIHE ¥ KOANECHEeHIHH XapaKTepPHbI AJA WHAWBHAYANL-
HBIX BeIecTB, IIOBEPXHOCTHOE HATAMKEHHE KOTOPBIX ITOCTOAH-
HO. B Tex ciydasx, KOraa NOCTOAHHA ANOIIALD Mebasuoi
NOBEPXHOCTH, CAMOIPOHM3BOJILHO IPOMCXONAT NPOLECCHI af-
copOIHH — HAKOIUIEHHS B IOBEpXHOCTHOM CJIO€ YaCTHIL, IO-
HIDKAIOIMUX IOBEPXHOCTHOE HATdA)KeHHe. PasAHYHEIC BHILI
aacopbruu GYIYT PACCMOTDEHE! B CJAEAYIOIMHUX IJIaBax.

BOIIPOCHI H 3AXAYH I3 CAMOKOHTPOJIA

1. B ueM cOCTOAT XapaKTepHbe OCOGEHHOCTH THCIEPCHHIX
cucrem?

2. KakoBa Ipuu¥HA BO3HMKHOBEHHA M30OLITOUHOI NOBepx-
HOCTHOH sHepruu? :

3. Uro HasnIBaeTCA NIOBePXHOCTHHIM HaTaykenuweMm? Ot uero
3aBHCHT BentmunHa 67 B Kakux efHHUIAX OHA H3MepAeTca?
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4.
5.

6.
7.

8.

9.

10.

B ueM 3aKJIOUAIOTCA NPUYHMHBLI CAMOIPOM3BOJLHBIX IIO-
BEPXHOCTHBIX ABJICHHH?

Kakue IOBEePXHOCTHBIE ABIIEHMA CBAIAHEI C YMEHbIIEHH-
€M BeJHUMHEI MeX(hAasHOH NMOBEepPXHOCTH?

Yro uassiBaerca aacopbnueii? Yem oua obycaonaeHa?
Yem M0OKHO 00BACHUTL TOT HaKT, YTO ZepeBAHHYIO Ila-
JIOYKY IuaMeTpoM 1 CM CJIOMATBH JIETKO, a CTAlbHOM CTEp-
JKeHb TaKoro JKe JHAMETPa — HPAKTHYECKH HEBO3ZMOK-
HO?

Haiigure 061nyio iopepxHocTs 1 KT chepHUECKHX YaCTHI],
yTud, ecay cpegHuii Tuamerp vactum, 7 - 1072 MM, a nuror-
HoOCTE yraa — 1,8 - 108 kr/md.

¥VaenbHAS TOBEPXHOCTH CHIEKaress pasHa 8,3 - 103 m?/kr.
PaccunraiiTe cpemuuii AUaMeTp YaCTHUI, CHIHKAress, eCau
ero IIOTHOCTB paBHa 2,2 r/cm®,

IloBepxnocTHOE HATA)KEHHe Ha TpaHHOE PTYTh—BO3LYX
pasuo 72,75 - 1072 IIx-m2. Yemy paBHa H36LITOUHAR
IIOBEPXHOCTHAA PHEPTUA KAy PTyTH AuameTrpom 1,2 Mm?

H3yyue zaaey 2, evt JoAHHLL 3HAMY:

CYITHOCTE IOBEpXHOCTHOTO HATAKEHHA, II0UEMY OHO BO3-
HHUKaeT; :
YyCJIOBUA CaMOIIPOM3BOJBHOIO IPOTEKAHWA NPOHECCOB B
TIOBEPXHOCTHOM CJIOE;

CYIHHOCTH Iponecca aacopOmuu;

NOHATHA «U30BITOuHAsA», «abCONIOTHAA® H «YyIeJdbHad»
ancopbuusa;

ocobennocT ¢usuyecKoit ¥ xUMHYeCcKoil azcopOIMH.



IF'TABA 3

ATICOPBIIHA HA TPAHHUIIE
«KHATKAH PACTBOP-TA3»

JToT BUZ ancopbIuu 3aKAI09aeTCsa B TOM, YTO PacCTBODEH-
HOE B JKMIKOCTH BeIHeCTBO KOHLIEHTDPHDPYETCA HA IOBEPXHO-
CTH XHMJKOTO PaCTBOpA Ha rpaHUIE C rasoM.

Ocof6eHHOCTH TAKHX CHCTEM COCTOAT B CJIEAYIOIEM:

® IIOBEPXHOCTb >KHAKOCTH OJHODOZHA, & CJHEeLOBATEJILHO,
paBHONEHHA AJA ajcopbuun;

® MOJEKYJaB afcopOTHBa (PaCTBOPEHHOI'O BEINECTBAa) MOTYT
cBOGOJHO NEPEeABHUTATHCA 110 IOBEPXHOCTH JKHAKOCTH IO

IeliCTBHEM TEILIOBOTO LBMKEHHMA, T. €, OHH He 3aKpeILie-

HBI JKECTKO C KAKMM-TO OLHHMM YYaCTKOM IIOBEPXHOCTH;

® MOXKHO IpeHeGpeus CHJIOBBIM IIOJIEM Ta3oBoi (asel, TAk

KaK CHJILI B3aMMOoJieficTBUs B rase npeHeGpesXHMO MaJIb,

3.1. BABHCHMOCTD IOBEPXHOCTHOT'O HATSXEHUSA
OT ITPHPOIBHI H KOHLIEHTPATIHH
PACTBOPEHHOT'O BEIECTBA

HNsmepenusa MOBepXHOCTHOTO HATHMKEHHA PACTBOPOB IO-
KasaJM, YTO PasJMYHLIE PACTBOPEHHLIe BEIIecTBa IO-PasHo-
My BIHSIOT HA IIOBEPXHOCTHOE HATS)KEHHE PACTBODOB.

1. BeinecTBa, IIOHMKAIOIHE IIOBePXHOCTHOE HATAKEHHE,
HAILIBAIOTCA nNosepxHocmuo-axmusnbimy (IIAB). Ilo oTHo-
IIeHHI0 K BOZHLIM PACTBOPAM IIOBEPXHOCTHO-aKTHBHBIMH fAB-
JIAIOTCA CIMPTHI, >KHPHEIE KUCJIOTHI B HMX COJM, AMHUHEL H
IpyTHe BelecTBa, UMeloInue JuduibHoe CTPOEHHE, T. €. IIO-
JAPHYI0 4acTh ((pyHKIHMOHANbHEIE I'DYIIEI) M HENOJAPHYIO
yacTk (yrieBoZopoaHkli paguxain). Moxeryny IIAB npunsa-
TO H300pakKATH TAK:
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O

HenonApHan yacmb nonspHas epynna

IIoBepxXHOCTHO-aKTHBHEIMHE IIO OTHOINEHHIO K BOJe ABJIA-
IOTCA BEIecTBa MeHee NOJAPHEBIEC, ueM BofAA (Tak, AMIOJb-
HbBIil MOMeHT Bopnl paBed 1,84 NI, a y asramonma — 1,70 ).
Onu B3anMOZJEHCTBYIOT C BOZOii ciabee, ueM MOJIEKYJIbI BOJBI
Mex Iy cofoif, 3HAUHMT, NONANAA HA IOBEPXHOCTH, OHH YMEHb-
IIAIOT IOBEPXHOCTHOR HATAMKEHHE,

2. BemmecTBa, MOBLIIAIONME IIOBEPXHOCTHOE HaTAYKeHHe,
HasKIBAOTCA noeepxnocmuo-unaxmuenvimnu (IINB). K HuM or-
HOCATCA CHJILHRIE 3JIEKTPOJHTHI: COMH, IIeJOUH, KHCJIOTHI.
Honrr1, ofpasyromueca B pesyJbTaTe AUCCOIMANMH, B3aNMO-
Be#CTBYIOT C BOZOIl CHMJIBHEE, YeM MOJIEKYJIEI BOABL MEXKIY CO-
60i1. ITosroMy sHaUYHTEILHAA YACTh HOHOB YBJIEKAETCHA MOJIEKY-
JaMu BOAnI B o0'beM pacTBOpa. OTHAKO HeMHOTHE OCTABIIMECH
HA NOBEPXHOCTH HMOHEI COZAAIOT BOIKAM NOBEPXHOCTH CHJIOBOE
IoJIe, TeM CAMBIM IIOBBILIAS IIOBEPXHOCTHOE HATSIKEHHE,

CymecTByRT BelllecTBa, PaCTBOPEHHe KOTOPHIX NPaKTH-
YeCKW He MPHBOAHT K M3MEHEHHIO IIOBEPXHOCTHOI'O HATSe-
HuA. Taxme BemgecTBa ABIAAIOTCA NOBEPXHOCMHO-HEAKMUE-
numu. K HAM OTHOCATCS BelmecTBa, KOTOPHIE HMEIOT MHOTO

" HOJIAPHBIX IPyNIl, Hanpumep caxaposa Ci2Hz04,.
3aBHCHMOCTL IOBEPXHOCTHOTO HATAMKEHUA OT KOHIEHT-
panMu pAcTBOPEHHOTO BeINecTBa G = f(¢) IaA YKA3aHHBIX
TpYII BEINEeCTB NPeJCTARIeHA Ha
o puc. 3.1.
W3 rpagpuka BULHO, YTO [
T=const TTOBEPXHOCTHO-8KTHBHEIX Be-

" do
mects — <0, mus moBepxno-

de
% W do
CTHO-HHAKRTHBHBIX >0, a
¢
o1~ ! JAJIA IOBEPXHOCTHO-HEAKTHBHLIX
do

o . = 2 =0 (ma rpaduxe oy — mo-
1

BePXHOCTHOE HATHMKEHUE BOALI).

Pue. 3.1 Heol0xozumMo o0paTHTL BHUMA-

Baeucumocme no6epxHoOCMHOZO
Hamaxenus om Kowyenmpayuu  B¥E Ha TO, UTO A7f ITIAB xapak-

pacmeopenHoz0 Bewgecmaa TEePHO pe3Koe CHHIKCHUE O KaXKe
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npy Majeix KOHIeHTpanuax. ITo mepe pocra xoHmeRTpaiun
IIAB rpadux cranoBHTCA GOJEe MOJOTMM M, HaKOHeEIl, Iiepe-
XOJUT B TOPH30OHTAILHYIO NPAMYIO, UTO 03HAYAET, YTO IOBEpPX-
HOCTHOE HATHAXKEeHUEe NOCTHTJIO CBOET0 MUHHMAJBLHOTO 3HAUe-
HuA. YBeauueHre NOBEPXHOCTHOTO HATHKEHHRS 110/ BN AHNEM
IIMB npoucxoZHT HE3HAYHUTEJNLHO, YTO CBASAHO C TEM, UTO
KOHIeHTPaIa HOHOB B MOBEPXHOCTHOM CJIO€ HezHAUHTeILHA
¥ IO COCTaBY OH OJIM30K K YHCTOMY pacTBopuTenio. Heobxoau-
MO HOAYepKHYTh, 4TO nouaaTusa IIAB u ITUB ue mocar abco-
JIOTHRIM XapakTep, OHW OIPERENEAIOTCA BLIOpAHHBIM pPAaCTBO-
pHuTeleM, ero NOBEPXHOCTHRIM HATAXKEHHUEM (Co).

3.2. YPABHEHME AJICOPBIIHHY THBBECA

Brire (. 2.4) Mul npHiuM K BRIBOAY, YTO IIPOIECC &X-
cop6uuu 06yCIOBJIEH CHMKEHHMEeM ITOBePXHOCTHOrO HAaTSMKe-
uuga. OueBupuo, yem B Goabiueii creneuu ITAB cuuixaer 10-
BeDXHOCTHOE HATA)KEHMe, TeM Gospine# HoaKHA OBITH ero
agcopbunsa. Hanporus, IINB gonxea GRITH NpHUCYIa OTPH-
paTeigbHasa afgcopoIuda.

Hcxoaa u3 BTOPOrO 3aKOHA TEePMOIHMHAMHUKH aMepHKaH-
cxkuit yuennlii Jx. 'u66c B 70-x rr. XIX B. BuIBEJ Ba)KHOE
ypaBHEHHe, CBA3BIBAIOINEe BeIMUMHY azcoplmum co cmocob-
HOCTBIO PACTBOPEHHOTO BEIeCTBA W3MEHATH NOBEPXHOCTHOE
HaATAKeHHe pacTBOpa:

I =-—t.—, 3.1)

rpe It — ua3buITOuHas afcopdnua i-ro komnoHeHTa (cM. 2.10),
¢, — ero MOnsApHas KOHHEeHTpanus B pacreope, T' — Temme-
paTypa, OpHu KOTopoif IpORCXOZHT afcopbuud, R — razosasn

do

IIOCTOAHHASA, d_ — H3MeHeHHe NOBePXHOCTHOI'O HATAXKeHHA
e !

PACTBOpA NPH M3MEHEHUM KOHUEHTpamuu Ha d¢;.

B raxroi dopme ypaBuenue I'n60ca npumeHAeTcs Ana pag-
GaBXEHHBIX DacTBOPOB. BB, oueBHMAHO, MOMHHTE, YTO AJIA
KOHIEHTPUPOBAHHAIX PACTBOPOB KOHIEHTPAIHMIO HYXKHO 3a-
MEHHTH aKTHBHOCTHIO!

a, do

: =—R—T'E, (3.2)
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Vpasuenne I'n66ca 6b110 BeIBeAeHO TeopeTnuecKky. B fann-
HeillleM OHO OBIIIO MOATBEPIKAECHO IKCIepHMeHTanrrHO Mak-
BeEOM METOZOM Cpesa TOHKHMX CJIOEB € IIOCHENYIOIIUM HX
XHMHYECKUM aHANH30M. AHAJIOTHYHLIC HCCIeLOBaHMA OBLIH
npoBefeHsl Cazak¥ ¢ MCIOJIL30BAHHEM METONa PagUOAKTHB-
HBEIX HHIHKATODOB,

IMpoananusupyem ypaBHenue I'mG6ca.

o
Ecan —d c < 0, To I's > 0, T. e. HAGIIOKAETCA IIOTOKH-
i

TesibHAA KM30BITOYHAA afcopboua — i-e BeImecTBO KOHIEHT-
: do
pHpDYeTCs Ha IOBEPXHOCTH PacTBOPA; eCITH 7. >0 ,T0I1 <0,
i
7. e. HaGIoaerca oTpuLaTenbHad HabriToOUHaAA ancopOua —
i-e BeIecTBO YXOJUT ¢ IIOBEPXHOCTH B 06HeM pacTBoOpa.
Jusa Toro uTobul paccumTaTs I'; IO ypaBHEHHIO ajcopbmuu
do
I'u66ca, HamO0 3HATH de, » T- € IPOUIBONHYIO IIOBEPXHOCTHOTO
i
HATAMEHHUA OT KOHIEHTpalMHu i-ro KomnoHenTta. Mz marema-
THKM H3BECTHO, UTO IPOU3BOJHAS — 9TO TAHTEHC yIJa HaKJO-
Ha KacaTeJbHOi, IIpoBeleHHOM K JaHHO# Touke. ClefoBaTesin-
HO, MMed 3aBHCHMOCTL ¢ OT ¢ (puc. 3.2), MOKHO OIpENeIuThb

do
sHaYeHHe 'c'i‘g' (IIpu KOHIEHTPANHH €] KacaTeJbHad B Touxe 1).
i
do pA
-——=-tgf=tga=—,
de, ¢
OTCIOZA

I‘.:——---——:——:———-.
‘="RT de, RTe, RT (3.3)

TouHo Tak ke MOKHO PACCYMTATL 3HaYEeHHEe M36BITOUHON
agcop6ruu 1A a060if KOHIEHTPALUH H 3aNONHUTD TabauIy
(raba. 3.1.).

Jauusie, npuBegeHHble B Tabiume, MO3BOAAIOT MOCTPO-
UTH usomepmy adcopbyuu [I'; = f(c;)], obmuit BUL KOTOpOit
npescTaBaeH Ha puc. 3.3. [To Mepe yBesrudeHHA KOHIEHTpA-
OUH agcopOHus BO3pacCTaeT BHAYAJE Pe3KO, 3aTeM BCe Mef-
JNeHHee, ACHMITOTHICCKH NPHOIUKAACH K HEKOTOPOH BejaH-
YuHe, HasnIBaeMoil npedenvroii adcopbyueii I',. CymecTBo-
BaHHE NpeJeJbHOTO 3HAYCHMS aACcOopOIUM NOHATHO, TAK KaK
NOBEPXHOCTH PACTBOPA HMEET OnpeleIeHHYIO IIOINaAb ¥ IPH
JOCTH)KEHHH Onpejenennolt xouueurpanuu ITAB B pacTBope
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— —— 3

° ri
[ —

%

a'z

a
0‘1 1
o B
0 z 2 =
1 a
Puc. 3.2 . G K
Onpedenenue uaboimouroil Puc. 3.3
adcopbyuu H3somepma adcopSyuu

Ta6aruya 3.1
Suagenue H3GHITOTHOM axcopboun A Mo6oil KOHOEeHTpanuu

ci o Z; L i o Z; L
c1 c1 Z I Cs LA Zy Ty
cz oz Z2 Iz
cs o3 Zs I3

(c.) OHA OKA3KIBAETCH IIOJHOCTHIO 3aHATO! MosekyIamu ITAB,
Ilockoasky ancopbnua MOHOMOMEKYAAPHA (T. €. OZHOCIHOIE-
Ha), JajdpHefimee yBexmueHue KoHnenrpanuu ITAB B pacTso-
pe HMYero He MOMKET H3MEHHUTH B IIOBEePXHOCTHOM CJIOE.

3.3. HOBEPXHOCTHAA AKTHBHOCTh.
IIPABHJIO JIOKJO-TPAYBE

N3 ypaBueums T'uGGca caenyer, 4YTO XapaKTepHCTHKON
TOBeIeHuA BeIeCTBA IPH afCcopOIUY ARIACTCA BeJIMIHHA IpPO-

do
H3BOJHOMI -c-i—c- , OLHAKO ee sHAYEHUE M3MEHACTCA IpH U3MeHe-

HUM KoHHeHTpamuu (cM. puc. 3.2). Urols! npuzaTe 5TOH Be-
JUYKMHE BHJ XapaKTepHUCTHUECKOH MOCToAHHOI, GepyT ee npe-
AenbHOe 3HaueHue (npu ¢—>0). Oty Besuuuny I1. A. Pebuuaep
(1924) HasBay noeepxHOCMHOI AKMUBHOCTILIO g,

do

g = ")er0 B9

[g] = ﬂm-Ma/MB-IMOJIb = Il:x-M/mMons unu H-m%/mons.
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Yem B Goypineil CTENeHM YMEHbLIIACTCH NMOBEPXHOCTHOE
HATAXXeHHE C YBeJHYCHHEeM KOHIeHTPAIMH aacopbupyeMoro
BellecTBa, TeM GOoJNbIle NMOBEPXHOCTHAA AKTHBHOCTL 3TOrO
3e1recTBa, ¥ TeM Goubine ero ruGOCOBCKaA ancopOIua.

TloBEpXHOCTHYIO AaKTHBHOCTH MOMKHO ONpeeuTs rpadu-
YeCKH KaK OTPHIATENIbHOE 3HaUYeHNe TaHreHca YIiia HaKJIOHA
KacaTeJIbHOMH, IpoBeneHHON K Kpusodi o = f(¢) B Touke ee
nepeceueHusa ¢ OChHI0 OPAHHAT.

do
Taxum obpazom, aaa [TAB: g > 0; de. <0, Ir;y>0. Ina

' do :
muB: g < 0; 5~ >0 1, <0,

Bruio ycrauclnmeuo caeayiomee.

1. TToBepxHOCTHAS AKTHBHOCTEL (g) BOIPACTaeT C yYMeHb-
ImeHHeM NOJAPHOCTH BerjecTBa. II0sTOMYy NOBepXHOCTHAS
@XTHBHOCTL OPTAHHYECKHX KHCJIOT GoJiblle BEJIHUYHHL & NI1A
HX cojel, HapuMep:

8c,m,,coon > 8c,H,,CO0K

OruM Ke O0BACHAETCA MHAKTHBHOCTL CAXAPO3LI, MOJe-
KyJa KOTOPOi HAPALY ¢ HeHONAPHLIM YIIEeBOJODPOAHEIM Kap-
KacoM MMeeT MHOTO IIOJAPHBLIX IPYHII, II0TOMY B MOJIEKyJe
HMeeTCA 6aJIaHC IOJAPHOH H
HeIoJAPHO JacTH.

2. B roMoN0rAUeCcKOM pPARY
TIPOCAEKHBAIOTCA YETKHE 3aK0-
HOMEDHOCTH B HM3MEHEHMH IIO-
BEpXHOCTHOH aKTHBHOCTH (g&):
OHa BO3pacTaeT 1o Mepe YBeJH-
UYeHHA ZAUHLI YIJIEBOAODOLHO-
ro pagurania.

Ha ocuoBanuu GOJILIIIONO K-
Puc, 3.4 ©  CHEepMMEHTAJLHOTO MaTepHAJA B

Hsomepma nosepxnocmmnozo rxoune XIX B. Jiowxao u TpayGe
HRaMANeHUA HEKOTMOPbLX

[e]
L)

ofm & W N =

: xucaom chopMySIHpOBaH ITPABHIO;
1 ~ cuac?o? — yucyoman kmeo- Iosepxnocmuaa axmue-
ma (1, =1); 2 — CHZCH,C —
npom;onosaa xmc.myraa(nC Z 2); § ~ Hocmb npeaeﬂbnbtx HUPHBLX KUC-

CHy(CH,;);CO0H — macxanaz kucro-  gom 6 @0JHbIX pacmeopax 603-
Ta (n, = 3); 4 — CHy(CH,);COOH — a
gaonac.r;:p(ég(;ség(;gcnma (n.=4); pacmaem & 3—3,5 pasa npu yo-
- -~ KanpoHOoBAHK »~
KRCHOTS (1) = B); e — amone are. WWHEHUL Yy2ne@000podHoil yenu
MoB C B YTIEBOAOPOAHOM pasmxane. Ha 00HO 38€H0 ( zpynny "CHz.).
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Ha puc. 3.4 npusefens: uso-
TEepPMEI NOBEPXHOCTHOT'O HATH-
JKeHUd And PAAA KUCJOT. ®

Hrax, g1< g2 < g3 < g4 < &5

Bri nomHuTe, uTo, 3HadA
o = f(c), MOXKHO IOCTPOUTD U30-
TepMy rudOcoBcKoil azcopbuun
I'; = f(c). Ha puc. 3.5 npencras-
JIEHB! M30TEPMBI aacopbnuu ana ]
DATH PaccMATPUBAEMEIX KHCJIOT, Cs €, C3 € €

Awnanna H3oTepM azcopomun Puc. 3.5
BHIABIAET CIAEAYIONAE 3aK0OHO- Haomepma adcopbuun
MEepPHOCTH! kuczom

81 <8 <3< 81< s

Iy3 =Tgp=TIpg=1Tp4 =Ty

To, uro I'; Bo Bcex cayuanax crpeMures K Iy, 00bACHAMO,
TaK Kak agacopbiuusa moromonexyaapaa. Ho sem MoxkHO 00BsC-
HUTb, YTO MAKCHMAJLHAA aACcOPOuMA BHYTPH T'OMOJOrHYe-
ckoro paza I'y, He 3aBUCHT OT ANKWHLI YII€BOOPOAHOTO pagu-
Kana? BepoATHO, TOABKO CTPOro ONpEAeIeHHEIM PACIOJIOMKEe-
HHUEM MOJEKYJ B IIOBEPXHOCTHOM CJO€.

AN

3.4. OPHEHTAIIUA MOJIERYJI IIAB
B INOBEPXHOCTHOM CJIOE

B 1915 r. amepuxanen H. Jlerzmiop BBen nouaTue o opa-
earanue Monekyn IIAB B nosepxHOCTHOM ciioe. OH MCXOMHI
u3 Toro, uro Moaexyarl IIAB cocrosT u3 ABYyX uacTei —
noaspuo#t rpynnsl (sanpmmep, —COOH, —CH,OH, -NH,) n
HeNIOASAPHOTO YIIIEBOAOPOAHOr0 pagukaia (R). ITo no3B0IMIO0
eMy ehopMyANPOBAT NPUHYUN He3a8UCUMOCTIU NOBEPXHOCTL-
HO2zo Oelicmeus, 3aKIIOYAIOINUACA B TOM, YTO IpH aacopOmun
NONAPHAA rpylna, obuajgamomas GOJIbIIEM CPOACTBOM K IIO-
AAapHO# dase, BTArHBaeTCA B BOAY, B TO BpeMA KAK HENOJIAP-
HEIY paguKaii BHTAJIKHBaeTCHd B HeRoAapHYIO ¢asy. IIponcxo-
JSIIIEee NPU 3TOM YMEHBIlIeHHe CBOOOHOM ITOBEPXHOCTHOI sHep-
THHM OTPAHMYMBAET PA3MEpPH! IIOBEPXHOCTHOTO CJIOA TOJNIIMHOM
B OffHY MoJlekyny. O0pasyeTca TaK HA3KIBAEMEIH MOHOMONEKY-
AApublil caolt. PaceMoTpuM cxeMy 00pasoBaHUSA TAKOTO CJIOS B
3aBHCHMOCTH 0T KOHIeHTpanuu IIAB B pactBope (pme. 3.6).
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a 6 e

—ms AN

Puc. 3.6 i
Opuenmayus monexyr ITAB na nosepxnocmu 8001020 pacmeéopa

& — OpU MAJLIX KOHOEHTPanuAx; § — IpPM YMePeEHLIX KOHIEHTPAIUAX; 8 — B HACHL-
UieHHoM aAcopGnHOHHOM CJIoe.

ITpu MaaBIX KOHOEHTPanHUAX YIJIeBOZOPOJHEIE Heny, BEI-
TOJNKHYTHIE B BO3AYX, «ILIABAIOT» Ha IOBEePXHOCTH BOXEL,
TOT/a KaK MOJAPHAA rpynna norpy:kesa B sogy (puc. 3.6a),
TaKoe MOJOKeHHue BO3MOXKHO H3-32 IM'MOKOCTH yriepoXHOi
nenu. C pocTOM KOHIEHTPANUHN YUCIO MOJIEKYJ B HOBEpX-
HOCTHOM CJIo€ YBeJIMUMBaeTcd, Menu noguumamoTrces. Kakue-
70 U3 EUX NPUHUMAIOT BEPTUKAJILHOE oNosKeHue (puc. 3.66).
B HacrinmieHHOM aCOpPOIUOHHOM CJI0€ IIOBEPXHOCTB BOJLI
ORAa3LIBAETCA CIJIOINb IOKPEITOH «4aCTOKOJOM» U3 BepTH-
KanbHO OpHeHTHPOBaHHEIX MoJsiekya ITAB (puc. 3.68), 3Ha-
YyeHHe MOBEPXHOCTHOTO HATAYKEHUA B 5TOM CJIydae nmpubim-
JKaeTcA K BHAUEHWIO, XapaKTEepPHOMY AJA YHUCTOIO KHUIKOTO
ITAB Ha rpanupe ¢ BO3AYXOM.

W3-3a BepTUKaJIBHON opueHTanum moiaekyn ITAB B mo-
BePXHOCTHOM CJI0e MakcuManbHasa aacopboud (I'y) He 3aBH-
CHUT OT JJIMHE «XBOCTa» (YIIeBOJODOZHOrO pajAUKAaia), a
onpezeaseTca TOIbBKO pASMEpaM¥ IONEPEeYHOTO CedeHnA MOo-
JIeKyJIbl, KOTOpEIE B I'OMOJOrHYeCKOM PAJXY OCTAIOTCH HEM3-
MeHHBIMH.

JKCIepUMMEHTANLHO HaliieHHada Benwauna I, JaeT BO3-
MOSKHOCTD PACCUMUTATEH NOMEPEUHEI pasMep MojeKyas (So).

ITpenenvHaa u3bnTounasa agcopbinua IIAB pasna:
8

v(D
Lo=35> (3.5)
Sp2
rae v, — xoauyectBo IIAB B mosepxmocTHOM cnoe. Tax

KaK NOBePXHOCTHEHINA CII0H n0AHOCMbI0 3ATIOIHEH MOJIEKYJIa-
mu ITAB,

Si2=Sp Vs Ny, (3.6)

rne Ny — uueno Asoraapo.
IMoacrasnaa monyaennoe suaueHue Sy 3 B ypasaerue (3.5),
noayuyaem
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8
Voo - HJTH So=—11—l—]-v——.
w 4¥4

I =
T SyiN,
Tax 65110 HalifleHO, UTO MONMEePEYHEIA pasMep Sy MOJIEKY
BCeX JKUPHEIX KmejaoT paseH 20 - 10718 cm2, a mpemenpHEIX
coupToB — 25 - 10716 ¢m2, I3 BeanuuBEI IpefeabHOH agcopo-
nuu Obina HalileHa TaK)Ke JJIMHA MOJIEKYJIH J.
Maceca 1 cM? MOBepXHOCTHOI'O CJI0SA PABHA

m=1TIy M, (3.8)

rne M — monsapraa macca ITAB.
B TO Xe BpeMs IJIOTHOCTH

=m
p=1

8.7

CrnepoBareanHoO,
m=p-V=pJ&, (3.9)

Tak Kak ofbem 1 ¢cM? MOBEPXHOCTHOrO €JIOA paBeH O. U3
dopmyn (3.8) u (3.9) crexyer:
r M

5= .
. (3.10)

IKCIIepUMEHTAJILHEIE JaHHRle HOKA3AIN, YTO JJIMHA MOJIe-
®yael IIAB 8§ npomopuuoHANIBHA UHCIY aTOMOB YIVIEpOZa B

5
YTIIEBOJIOPOIHOM paJuKae N, H o =0,13 HM [UIs1 BCETO PAja.

Beanunna 0,13 M Oauska K nnagae'rpy aToMa yIiepona.

Taxum 00pasoM, pasMepbl MOJEKYJ BOEPBEIE B HCTOPHH
XUMuH ObLJIH OIpefie/IEHB KOJLIONAHO-XHMHYECKHUM METOOM.
B panvBeiimeM sTH pesyabTaThl OBLIM DOATBEP:KAEHE! IPY-
rHMH MeTOJaMu.

3.5. YPABHEHHE IIHITKOBCKOT'O

B 1908 r. xmeBckuit yuensntit B. A. IIIumxosexuit sMmmu-
PUYeCKHM OyTEeM IONYYU] YPaBHEHNE, CBASHIBAIONIEE OBEPX-
HOCTHOE HATSMKeHue BOGHEIX pacTBopoB ITIAB ¢ ux KoHUEHT-
panueii:

o =0p— B:-In(l1 + K,), 3.11)
2-1860
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T/ie 09 — MOBEPXHOCTHOE HaTAXeHWEe BOAKI; G — MOBEpX-
HOCTHOE HATAMKEeHHE PACTBOPA; ¢ — KOHIIEHTPAIUA PACTBO-
pa; B — koHCTaHTa, Malo 3apucaAmas oT npupoas: ITAB
BHYTPH JaHHOIO IroMOJOrmyeckKore papga; K — ynenvHas
KANNIIApHAS IHOCTOSHHAA, KOTOPAA YBEJIHUHBAECTCA B 3—
3,0 pasa nmpH YANAHEHWH yIJIEBOAOPOAHOrO pajgHKala HAa
onHO 3BeHO (rpynmy —CH2-).

Jlns Toro YTOGH BHISICHUTS (usnuecKuil CMBICH HOCTOAH-
HO#t B, ofpatumca k ypasBeHHIo I'n66ca:

I‘i=—R—I— unmg I, = -—( )(
do

dc,
dci ci
—(Ef)(d Ing )
Paspenum nepeMenssie U npuMeM, aro I' = I,
I'cRTdlne = ~do.

HaTerpupyeM sT0 ypapHeHUe, NPUHUMAA BO BHHMAHWE,
yT0 I'y, — BeJIHYHHA HOCTOAHHAA:

c=A- I‘.,,RTlnc, T (3.12)

rge A — MOCTOAHHAA MHTETPUPOBaHUA,

- ¥Ypasrenue (3.12) nonyueso B pesyIsTare npeoﬁpaaona.um
ypaBHeHnua I'm60ca Aana mpepenabHO# apxcopbouu. Teneps mas
STHX JKe YCIOBH 3anumeM ypasHeHEe [IIAIKOBCKOro, MpUHA-
MasA BO BHAUMAHHUE, YTO MAKCHMAJILHAA aAcopOna MoKeT ObITh
IDOCTUTHYTA NPH HocTaTodHo Gonmux KoHmeRTpamumax ITAB.

Torgac>> 1, Ke>>1ul + Ke ~ Keu o = oy — B -In(Kc)

6 =69 — B -In (K) - B - In(c). (3.13)°
CpaBHueas ypaseernus (3.13) u (3.12), Bugum, uto
B =T',RT. (3.14)

Teneps CTAHOBHTCA IOHATHLIM, MOYEMY BeJaWYHHA B B
yparaennu IIINIIKOBCKOro ocTaeTes NOCTOAHHOR B npesenax
OAHOTO TOMONOTUYECKOTO PAZKA.

OfHAKO CMBICH YAENLHON KANMIISAPHON ITOCTOSHHOMN R‘
FOKa GCTAeTCH HeACHBIM.
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3.6. TEOPHSI MOHOMOJIEKY JSIPHOH
AJICOPBIIHH JEHTMIOPA

OTMeTHM OCHOBHEIE NOJOMKEHUN 9TOH TeopuM.

1. AgcopOnua MOHOMONEKYIAPHA.

2. ITpu axpcopbuun yeTaHABNIMBAETCA ZUHAMUYECKOE paB-
HOBecHe, KOTODOe MOMKHO PaccMaTpuUBaTh KaK KBASHXUMH-
veckoe. B ycIoBUAX pABHOBECUSA CKOPOCTH HPOIECCOB aacopt-
DE#® ¥ AecopbOuUH paBHEIL.

KoncTaHTa aficOPSIHONHOTO PABHOBECHS

K = Fae
k 14

nec

rhe k.5 — KOHCTAHTa CKOPOCTH aAcopOuuu; Ry, — KOHCTAH-
Ta CKOPOCTH gecopOLuu.

Hcxona us naHHOM TeopuH OBIJIO BLIBEAEHO ypaBHeHUe,
KOTOPOe MBI NPHBOZHM 0e3 BEIBOJA:

Ke

*1+Ke’
rpe I', — mMaxkcumansHas apcopOnuda ITAB; I' — agcopbnus
npu KoHnenTpanuu ¢; K — KoHcTanTa ancop6IitOHHOrO paB-
HOBEeCHUH.

SaBMCIMOCTh BEJIUYHHEI AJCOPOIUH OT KOHNEHTpAUMU
HpeacTasaeHna Ha puc. 3.7.

Ha xpupoil YeTKO BUAUK TPH yIaCTKAa:

I yuwacmor — mpsAMas JUHUS, BRIXONAINAS U3 HAYANLA KO-
opauHaT, JleficTBHTENLHO, M3 ypaBHEHUA JIeHmropa 3. 15)
OpH MaNBEIX  KOHIEHTPAIMAX
Ke<x<1,1+Kc=1ul'=TI/Ke.

III ywacmox — coorserersy- | .. .. .. _m
er npAMOil, napanaesLHol ocu
afcnucc, 4To O03HAYAET, UTO aj- !
copbumsa MOCTHUIJIA CBOEro mpe-
neasHoro sHaveHud. Ilpu aTom
Kc>>1ul+ Ke ~ Ke. Cnepo- g
sareasso, I' = I :

I yvacmox — cooTBeTCTBY- :

r=r, (3.15)

£

eT KpUBOJWHEHHOM# uacTH Ipa- Pac. 8.7 Go &
$HKA H ONMHCHLIBAETCH HWONHEIM Basucumocms adcopbyuu
ypasHeHueM Jlearmopa {3.15). om xonyenmpayuu ITAB

2*
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or Y1066l Ha¥TH HOCTOAHHLIE B
ypaBHeHuu Jlenrmiopa, ero ciexy-
€T IpuBeCTH K JauueiiHod dopme.
Jlig aToro nmpaByio H JIEBYI0 YaCTH
YPaBHEHHSA HAZO «NepPeBePHYTL»:

B sl
2 x i1 1
] " r I.kc I, (316
Puc. 3.8 VMuOKEM 00e 9acTu ypaBHEHHS
_ Basucumocmo (3.16) na ¢:
seaununsl c/T ’
om xonyenmpayuu ITAB c_c + 1
r r. k= G171

o« 0

c
Ha puc. 3.8. noxasan rpadux i f(o).
TaHrenc yria HakjaoHA P npamoit K ocu aGemuce
1 x
tgp=—=%; 1, =2
r, =x y
OTpesok, oTCeKaeMElil npsaMoit Ha OCH ODPAUHAT,
- 1 . K= 1 y
I K 2r, xZ
Hoxasano, 9ro K B ypasHeruu HIumkosckoro (yaenbaas
KallWLIAPHAA NocToAHRRAR) H K B ypaBHeHUH JIeHrMiopa (KOH-

cTaHTa ajcopOIUOHHOIO PAaBHOBECHS) — aTO OJHA H Ta Ke
BeJIMYMHA,

c -~
IToctpous rpaduk — = f(¢), MoxHO HaliTH NpeAensHYIO
axcopbuuio I', 1 KOHCTAHTY agcopbuuonnOro paBHoBecus K.
Tak KakK ajcopbuus paccMaTpHUBaeTCd KaK IMCEBAOXHMU-
JecKad peaKnHs, HA OCHOBE XMMHYECKOMH Tepuo.zmnamnxn
MOJKHO 3anucaTh

-AGY = A,,, = RTInK, (3.18)

roe Amax — paboTa azcopbuun.

IMumKoBCKR#A SMOUPHYECKHMM ITYyTeM YCTAHOBHJ, UTO
KoucTaHTa K yBenmuuupaercs B 3—3,5 pasa HpH YAAUHEHAH
nenu Ha ogHo 3Beno —~CH,.

Hanuiuem Bolpaxcenue g passHocTH palor agcopbmum
ABYX COCEJHMX 4YJIeHOB MOMOJIOTHYeCKOro pand.
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InK,

RTInK, -RTInK, |, = RT( ) =
n-1

=8,31:-298:1n3,5 =~ 3, 2xIx/Mous,

TZie 7 — YUCJIO ATOMOB YTJIEPOJA B YIJIEBOAOPOJHOM pPafHKaJIe.

9T0 03HAYAET, UTO ANA nepeBoga Kamaoit ~CHs-rpynns: ua
NMOBEPXHOCTHOTO cllog B o0BeMHYI0 Gaszy HaJo 3aTPaTHUTH
3,2 x[l;x¢/Monn aHepruu., 910 paboTa pasABUIKEHHA AHUIONEH
BOZBI Ha BenmuuHy ofbema —CH,-rpynnsl — BeMuudHa ajIH-
THBHAS U OZVHAKOBASA JJIA PASIUYHEIX PAKOB AIADaTHUeCKUX
npejensHRIX coefuHenui. ITocroannas pasHocTs paloT agcopl-
OUY IS ABYX COCeHHMX WIEHOB NPEBPAIIAETCHA B NOCTOSHHOE
otHoeHue (3—3,5), purypupyromee B ipasuire Joxao—Tpay-
6e. Cy1HOCTS 9TOTO OpPaBUJIa, TAKUM 06pa30M, 3aKII0YAETCH B
TOM, 4TO paboma adcopbyuu na rxaxlyw —CHs-zpynny sasas-
emcea nocmoantoil, 6auskoil ¥ 3,5 xllx/monn.

B zaknmioueHUe OTMETHM, YTO NIOMHMO ypaBHeuusd I'mG-
6ca, IIumxkoBckoro u Jlenrmiopa CYIIecTBYeT YpaBHeHHUe
PDpyMKUHA, MIO3BOJAIONIEE PACCUMTATH M3MEHEHUe INOBepX-
HOCTHOT'O HATSAKEHHUSA B Pe3yJIbTaTe afcopbruu:

r
Ac =6, -0 =-RT-T, -ln(l-E)- (3.19)

SARKJIOYEHHE

Azcopbnnsa MOREpPXHOCTHO-aKTHUBHHX BermecTs (ILAB) ma
TIOBEPXHOCTH «KHUAKHI PacTBODP-Tas» — CAMONPON3BOJBLHBIR
npouece, o0ycIOBIeHHbIH YMeHbIIEHUEM HTOBEPXHOCTHOTO Ha-
raxkeHusa. [ mIoBepXHOCTHO-UHAKTHBHBIX BemiecTs (IIAB),
HOBHIIAIOIUAX [OBEPXHOCTHOE HATAMKEHUE, XapaKTepHa OT-
puIlaTeNsHAR ancoponud.

OCHOBHBIM ypaBHEHHEM aJcOopOmHUu ABISETCH YPaBHEHHE
I'u60ca, cBaAsEIBaNOMee BeNUUNHY W3OBLITOUHOM azcopbmuH ¢
wouneaTpanueii IIAB 1 ero moBepxXHOCTHOU AKTHBHOCTLIO.
Kpusas, BHIpa’kaloias 3aBUCHUMOCTb IIOBEPXHOCTHOTO HATSI-
sKeHusa oT KoHmeHTpanuu ITAB npu mocroAanHOR TeMmepary-
pe, HasbIBaETCA N30TEPMOH HOREPXHOCTHOrO HaTAxeHudA. Tan-
reHC yIJiia HAKJIOHA K OcH abcipce KacaTennHOR K M3oTepme
TIOBEPXHOCTHOTO HATAXKEHUA HpH ¢—>0 T03BOJAET ONpeNeuTh
TOBEPXHOCTHYIO aKTUBHOCTEb. AHAJNTHYECKUM BHIPAXKEHHEM
HM30TepMBI ITOBEPXHOCTHOTO HATHAXKEHUA ARJISAETCA ypABHEHHUE
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HInmKorCcKoro, BHIBEJEHHOE HA OCHOBE SKCIePHMMEHTAJBHBIX
maHHLIX. EcJid M3BeCTHH NOCTOAHHLIE ATOTO YPaBHEHHAA H IIO-
BepPXHOCTHOE HATAMKEHHE PAaCTBOPHUTENH, MOXKHO DaccyuTarh
NOBEPXHOCTHOE HATAIKeHUe PacTBOPAa 3aJ]aHHOi KOHIEHTpAIUH,

ITosepxuoOCcTHAA akTUBHOCTE IIAB, cornacHo Teopuu JleHr-
mMIopa, obycioBireHa An(uIbHBIM CTPDOGHUEM X MOJNEKYJI: Io-
JApHBIe IPYIOB! BTATMBRIOTCA B IryOb dasnl, a HemoJASpHLIe
YIIEeBOJOPOKHBIE YACTH BHITANKHUBAIOTCA B HEIIONAAPHYIO CPERY
{Bo3ayX, ras), CHIDKAA TEM CaMbIM IIOBEPXHOCTHOE HATAMKE-
Hue. C yeenuueHueM yraepoguoi menu Ha ozny —CHz-rpynmy
HOBEPXHOCTHAS AKTUBHQCTL yBeJwunBaercs 8 3—3,5 pasa (mpa-
puno oxkao—TpayGe). Hexoga ua Teopmu Jlenrmiopa, Obinm
BlEpBLIE PACCUMTAHK ILIOWIANb, 3aHEMAEMad OZHOM MOJEKY-
Joii, u gauaa Monexkyanl IIAB.

3aBucuMOCTE BeJruRHEl ancopbnuu [TAB or KORneHTPa-
MM BEIpaKaeTcA ypapHenueM JIeHrMiopa, BHIBEJICHHBIM WC-
XOIf U3 NPEICTARJEHUE O CKOPOCTAX IPOIeccoB aacopobnuu
u Jecopbmun. CoorBercTyroninii rpadpur I' = f(c) BasLIBaeT-
¢g uzorepmoii Jlearmiopa. - :

HM3aveHeHnne TOBEPXHOCTHOTO HATAKEHUA B 3ABMCHMOCTH
OT afcopbuUu PACCUHMTHIBAIOTCA [0 ypasHeHHIO DPYMKHHA.

BOITPOCHI H 3AJAYH NJA CAMOKOHTPOJAA

1. Kaxne BemjecTBa Ha3bIBAIOTCH IIOBEPXHOCTHO-AKTHUBHBI-
MM, NOBEpPXHOCTHO-HHAKTHBHLIMU?

2. B yeM cocToAT ocobeHHOCTU cTpoeEud monexkya IIAB u
II1UB u ux agcopbuun?

3. Kak 3aBHCHUT NOBEDXHOCTHOE HATSYKEHWE OT KOHNEHTpA-
nuu ITAB B pacTBOpe?

4. Yro HasnIBaeTCA NOBepXHOCTHOR aKTEHBHOCTHIO? Kak ee
MOXXHO ONPENeNUTs IpaduuyecKd U aHAJIATHIECKH ?

5. B uem sakmiouaerca npasmwiao Joxmo—TpayGe?

6. Kax rpaduueckn M aHAIUTHUIECKH MOYKHO OIpeAeINTh
npefenbHy0 agcopdbouio?

7. Kax paccudTaTh IUIOMAAL, 3aHHMAEMYI0 MOJIeKYIoii, u
TOJIIHHY IOBEPXHOCTHOTO CJIOs?

8. [lna BOoAHBIX PACTBOPOB HM308MHJIOBOTO CMIUPTA KOHCTAHTH
ypasmerns [Immkosexkoro: B = 21,12 - 1073 II/m?;
K = 42,0 m3/kmons. ITorepxHOCTHOE HATAXKEHHE YHCTOH
BOJBI ITPH 38JaHHOM TeMnepaType paBEo 72,9 - 1078 Jix/m3:
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9.

10.

11.

a) ompeflenyuTe MOBEPXHOCTHOE HATSYKEHHE DPACTBOPOB
KoHOenTpanuii: 0,012; 0,016; ... 0,032 xmons/M3,

0) mocTpoiiTe H30TEPMY HOBEPXHOCTHOTO HATHMCHUA,

B) oIlpeZiesiuTe rpaduuecKy MOBEPXHOCTHYIO AKTHBHOCTD
cIupTa,

r) no ypasHeHuio I'u60ca BriunciauTe axcopbuuro crnupra
I 3alaHHBIX B 1. ) KOHIEHTPAIMiA,

X) mocTpoiiTe U30TEPMY afcopbuuy U onpeenuTe rpadpu-
YeCKU NpeAesbHYIO aacopduu:o,

e) onpeesuTe NNOMWALb, 3aHUMAEMYIO OZHON MOMeKyo
CHHUPTA B IOBEPXHOCTHOM CJIOE.

CpaBsHUTE IIOBEPXHOCTHYIO AKTHUBHOCTDH 3TAHOJIA H H-OyTa-

HOJA B BOOHBIX PACTBOPAX OAMHAKOBON KOHUECHTPALHH.

Hzorepma azcop6mum IIAB onucsiBaercs ypaBHEHHEM

Jearmiopa I'=T',,, -(Kc /(1+ Kc)). Haitaure rpadude-

CKHM METOZOM KOHCTAHTHI I'yay 11 K.

ITpepenbHas ajcopOmusa NMPOIMOHOBOM KHCJOTH paBHA

4,18 - 107% mons/M2, Paccumraiite 3maseHyue KOHCTAH-

Tl B B ypaBgenun IInmimkoscxoro npu cTasHIapTHOH

TeMIlepaType.

SAKOHLUE UYHUeHUe 21a6bl 3, BW JONNHL

1) snamo:

TNOHATHA «IIOBEPXHOCTHO-aKTHBHLIE» H «IIOBEPXHOCTHO-
HHARTHUBHEIE» BEI[eCTBA, ¢IIOBEPXHOCTHAS AKTUBHOCTES;
OT Uero 3aBHCHT NMOBEPXHOCTHAA AKTHBHOCTH ITAB;
CYIHHOCTh TEOPUM MOHOMOMEKYJIADHOH agcopbimu Jlenr-
Mpopa;

ypaBHeEus 'mb6ca, MImmroeckoro, Jlearmiopa, ®pym-
KNHA, KaKHe 3aBHCHMOCTH Ka/KJ0e H3 HUX BLIPAIKAET;
2) gpmemn:

CTPOMTE H30TEPMY IIOBEPXHOCTHOTO HATSKEHHs U olpe-
IensTh rpaduvYecKs NOBEPXHOCTHYIO aKTHBHOCTD;
PacCYHMTHIBATL, IIOBEPXHOCTHYIO &KTWBHOCTHL 1O YPABHe-
auo I'ub6ea;

PACCUHTHIBATH NIOBEPXHOCTHOR HATAYKEeHUE 110 YPABHEHITIO
IMTuamkoBcKOTO;

CTPOUTH U30TepPMy MGGCOBCROM aACOPOIUT M ONPEASAATE
nperenbHy0 agcopbnuro ITAB;

KCXOAS U3 UpefedbHOH agcopOuM¥ PACCYMTHIBATH MOIIe-
peyHblil pasmep Sy ¥ LIUHY MOACKYN O,



FrTABA 4

AJICOPBIIHS TA30B H IIAPOB
HA TIOBEPXHOCTH
TBEPJBIX TEJL

Ha noBepxHOCTH TBepABIX T IPH X KOHTAKTE C rasoMm
HJIH 1apOM NIIPOUCXONHUT NOAOKUmMelbHas adcopbyus, T. e. B
VCJIOBUAX DPABHOBECHH KOHIEHTPAIMA I'a3a HA MOBEPXHOCTH
BEILIE, YeM B 06beMe CHCTeMEl.

4.1. OCOBEHHOCTH ANNCOPBIIMH I'A3A
HJIA IIAPA HA TBEPJAOM AJICOPBEHTE

1. ITorepxXHOCTL TBEPAOrO TEJia, B OTJIMYHE OT TOBEPXHO-
CTH >XUIKOCTH, HMEEeT CJOXKHBIN, HEOZHOPOAHEIH XapaKTep.
Haxke noIupoBaHHOE 3ePKAJIO HMEET HA NOBePXHOCTH BRHICTY-
el pasMepamu 70 3 - 1077 em.

2, Aacopbousa IpPOMCXOAWUT He HA Bcedl MOBEPXHOCTH, a
JHUITs Ha aKTHBHBEIX IEHTPAX.

3. Ancopbnua KHHeTHUECKH 06paTHMA ~— HAPARY ¢ afcopl-
el raza OpoHUCXOAUT ero mecopbuus. AzncopbmuoHHOE paB-
HOBecUe YCTaHABIMBAETCA OUYeHb ObpICTpo. MoJsieKyna rasa cuu-
TaeTcAa aACOpOHPOBAaHHON, €CAH OHA HAXOAUTCS B MIOBEPXHOCT-
HOM CJioe B T€UYeHHWe OIpeleJIEHHOro BPeMeHH, HasbIBAEMOIO
spemenem adcopbyuu 1. CyINeCTBYIOT METOAE!, IO3BOJIAIONMNE
JKCIEePUMEHTANBHO ONpenesnTh T, Tak, JUIA NapoB KagMud,
ajcopbHpPOBRAHHEIX Ha cTeke, T = 107-10712 ¢ B 3aBucHMOCTH
OT TeMIlepaTyphl; A IapOB aprona Ha crekje T =3 - 108 ¢
npu 90 K 1= 75 10"% ¢ mpu 78 K2.

3 Bpema «)Xp3HK» MoJIeKyaH B ancopSmmonnoM caoe HeBesnxo. Ho aa
9TO BpeMA ycmeBaeT NPOM3ONTH TelI00OMEH MeXAy rasoM M ancopbeHTOM.
TaxmmM DyTeM HarpeBaeTCA BO3AYX, KOHTAKTHPYIOMu ¢ Harperol Connnem
oOYBOI K BOXCH, ropAvell neunio H T. K. OTO rOPa3A0 BayiHee 1A UeJIOBeKa,
160 Ges 9Toro KUSHL Ha BeMie Guina GHI HeBOIMOKHA.
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B zaBMCHMMOCTH OT IPUPOSH aACOPOIMOHHEIX CHII a5cOop0-
IUA rasoB ¥ MapoB MoXkeT OBITH Quauvecrkoil n xumuyecroil
(cM. naparpad 2.5).

C moBRILIEHMEM TeMnepaTypnl (duamueckas azcopbuus
YMeHBIIaeTCH, TAK KAK BO3PaCTAeT MHTEHCHBHOCTE TENJIOBO-
ro JBMIKEeHUA MOJIEKYJI I'asa, CTPEMAIINXCA PAaBHOMEPHO pac-
npefelnTECA 0 BeceMy 00beMy cHCTeMbl. JTO OPHMBOJUAT K
YMEHBIIEHHIO BpeMeHH azcopbnmu, a caezopaTeIbHO, K YMEHb-
IIEHUIO KOJIMYecTBa aAcopOMpPOBAHHOIO BeI(ecTRa.

IIpu xemocopboum MoJdeKyasl ajacopbara obpasyior ¢
ancopbeHTOM XMMHYeCKHe coefuHeHnsa., Xemocopbuua Mo-
et OpiTh nosepxrocmuoll (XMMHYeCKas peakIusa IpOTe-
KaeT TOJIBKO B IIpeaejiaX IMOBEPXHOCTHOrO cios). Hanpu-
Mep, OpH azcopbuuu KHCIOPOZa HA MOBEPXHOCTH ANIOMH-
BHUA OPOHUCXOANT DeaKmud:

4A1 + 30, = 2A1,04,

B peaylbTare KOTOPOH AXIOMUHUN NOKPHIBAETCS NPOYHOM
OKCHIHOH IIJIEHKOMH.

Xemocopbnus Mo;xeT ObITL M 063eMHOIl, KOTKA CJHOH Be-
mecTBa, 06pas0BaBLIeroCcs B Pe3yJIbTaTe PeaKIl Ha MOBEPX-
HOCTH, He TPEeNATCTBYeT JAIbHeHIeMY NPOHNKHOBEHHIO rasa
B o6/beM TBepAOro afcopbeHTa, HATIPMMED:

CaO(,.,,) + COz(,‘) = CaCO;;(").

Xemocopbous, B orauume oT (pusmueckoit axcopbium,
ABaAeTca HeoOpaTHMOIA.

OGEIYHO MMEIOT MecTO IPOMEMKYTOUHBIE CIYyYaHl, KOrja
OCHOBHAA Macca aAcopOMPOBAHHOIO BEHIECTBA CBA3aHA C aj-
copGeHTOM CpaBHHUTENBHO ¢J1a60, & ClleAbl ero CBA3aHb IPOY-
HO ¥ MOTYT ORITH YAAJIeHE! JHUIUL NYTEM AJAHUTENLHOTO MPO-
TPeBAHMA ¥ OTKAaYMBaHUA. Bogopos Ha HHMKese NPH HHU3KHX
TeMIepaTypax azcopbupyercs ¢puanuecKn BBUAY MAJOH CKO-
pOCTH XUMUYeCKOoil peakouy, HO IPH NOBHILICHWM TeMIepa-
TYpLI HAYMHAET IPOTEKaTh aficopbIoua ¢ 3aMeTHOl sHepryei
AKTHBAIMH 110 THOY XMMUYECKNX pPearIiuii,

4. IlosepxHOCTs ancopbenTa uacTo OniBaeT nopucmoii.
Hanuune mop IpMBOAMT K TOMY, 49TO 8ACOpPOLNS COIPOBOXK-
JBeTCA Kanuaaaproll kondencayuell.

5. Hapsizy ¢ apcopbuueii, npeacrapasaiomeil co6oit mo-
BepPXHOCTHEI IIponece, MOXKeT IPOECXOAHUTE NO2J0ujerue rasa
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My napa BceM o0beMOM TBepAOro Teia (HampuMep, MOIJo-
HieHHe BOJOPOAa METAJUIMUYECKHMM HANIaAHeM HAKM IUIaTH-
HOIt). 9TO siBJIeHWe HaskIBaercs adcopbyueil.

Agzcopbiiio rasa Ha TBEPAOM aACOPOEHTE KONUUECTBEHHO
XapaKTepusyIoT BeIHYNHON a:

v,
a, = —~,MOJB/T,
m

rie vy — KOJMUYECTBO i-T'0 rasa, aAcoOpOUpPOBAHHOrO Ha TBep-

Aom ancopbeHTe; M — Macca agcopOeHTa.
Haorna BMOCTO KOAHYECTRA I'asa YKasLIBaIOT ero macey (m;):

m, :
a, = —-,r/r.
m

YacTo KOJIMUECTBO I'a3a BEIPAXKAIOT Yepes ero o0neM, Ips-
BeJCHHRIH K HOPDMANBHBIM YCHOBMAM:

8, = 224002, cm?/r,
m

Kaxum o6pasomM -0XapaKTepH3oBaHa agcopbrms, Jerko
VCTAHOBUTSH HO PASMEPHOCTH IIPUBEJeHHOH BeNHYHHSEI 4.
Bemnuuua aacopbuay rasa Ha TBepaoM ajgcopbeHTe 3aBu-
CUT OT CJEAYIOmUX (PaKTOPOB:
® TeMNEPATYDHI;
® KOHIIEHTpaIUH (PAFHORECHOIO LAaBJICHUS) Tapa WJIN rasa
B IOBEPXHOCTHOM CJIOE,
e IIPUPOAE!I TBEPJOTO TeJa;
& IPUPOAE! rasa.

4.2, BABHCHMOCTD AZICOPBITHA TA3A
OT ET'0 KOHIEHTPAIIHH (ABJEHH)
[P IIOCTOSIHHOM TEMITEPATYPE

Ancopbuuio rasa MOMKHO XapaKTepPH30BaATh:

1. 3aBUCAMOCTHIO KOJIMYECTBA ARCOPGUPOBAHHOTO Belle-
CTBa @ OT TeMIepPaTypPH IIPY HOCTOAHHOM PABHOBECHOM RaBJie-
uun p. Kpusnie ¢ = f(p) nasmsaoTca usobapamu adcopbyuu.
Brume 0TMEYANOCH, YTO IPU R3HYECKOM aXCOPOINHN ¢ IIOBEI-
IIeHNeM TeMIepaTypEl afcopbumsa ymenniserca: da /dT <0,

. 2. 3aBUCUMOCTHIO KOJUICCTEA AJCOPOH DOBAHHOIO Bellle-
CTB& OF PABHOBECHOTO JABACHHA HPH BEOCTOARRGH TeMIepa-
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rype. I'paburn a = f(p) npu - ]
T = const HaswIBaOTCA U3OMeEp-
mamu adcopbyuu. HsorepMal
MMEIOT Pelaloniee 3HayeHne npy
M3yuyeHUH aacopbiuu, mosToMy
M5l Oy7ieM paccMaTpPUBATL MMEH-
HO 5TH KPHABLIE. '

Ha pwme. 4.1. npeacrasieHsl
TUMHYHBIE N30TEPMEl Quanmue-

€KO axcopbuyuy IpU IBYX TEM- =
Pnc. 4.1
IrepaTypax. H3aomepmut adcopbyuu npu deyx
Hs30TepMbI EMEIOT TPH yUACT- memnepamypax

Ka. Havajgeuerii mourn IpAMO- 1 — msoTepMa Hpm Temneparype T'y;
nuHeinnil yuacTok I cBuserens- ‘7?'1: Ty CPMa TIPH TENTIERATYPS Ta
CTBYET O TOM, UTO IIPM MAJBIX :
JaBICHUAX afcopOuus TpaKTHUUYECKH MPONOPIUOHAJNLHA AAB-
JEHUIO, ITO OTBEUAET CUTYAIIMH, KOrAa MOBEPXHOCTEH aJ]COp-
fenTa npakTHuecKu cBofoxH&. 'opmaoHTANLHEIN yuacTOK II1
IMOK&3kIBAET, UTO NpH GONBLINX AaBJeHUAX afcopbiud nmpak-
THYeCKH He 3aBUCHT OT JaBJieHHA. 3TO CBASAHO C TEM, UTO
OBEPXHOCTE Y€ HACHIMeHa afcopéTneoM. IIpoMencyrounsiit
ygacToK KpuBoii II cOOTBeTCTBYeT UACTHYHOMY 3RIIOJIHEHUIO
TEOBEPXROCTH.

B coOTBETCTBHE CX CKASARHLIM BHINIE 0 BIBSHUUL TEM-
nepatypsl Ha afcopbuuioo BepxHAA KpHUsas Ha puc. 4.1,
oTBeuamouiag 6osee HU3KOH TeMIeparype, JIEKHT BbILIE
HIEHEM. . :

na amamuTAdecKoro onucanus aacopbmuu Ppeiinannx
BEIBEJI SMIHPUIECKOE YPABHEHHE:

a=b-p''", 4.1)

rge b u 1/n — KOHCTaHTHI, 3aBUCAI(ME OT MIPUPOJEI rasa M
TeMIepaTypel X He 3aBHCAIHE OT PABHOBECHOTO MABJICHUS
rasa B CHCTEME. .

Vpasaerue Ppeilinpgnuxa npeacraBiser coboii ypasue-
HHe napafoavi. C ero MOMOmMBIO MOMHO OIMCATL HE BCIO
N30TepMy, a4 TONLKO e€e KpUBOJHHeHHmN ygacTok II. Hnga
anHeiinoro yuactka I xoncranra 1/n gonxza 661ThE paBHOH
esunune. Torga ypaBHeHNe MpeiiHANIUXA TPUMET BUA:

a=b-p. . 4.2
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na Takum ofpaszoM, Geautu-
Ha adcopbyuu npu maavix das-
JCHUAX 2a3a NPAMO nPONOP-
yuonaavHa dasaenuio (3aKon
Tenpu ).

Jas onucaHus ropmaoH-
TaasHOro yuactka I11 xonerau-
Ta 1/n goixkHa OBITH paBHa
gynto, Torga a = b -p°® = b,

inb

Puc. 4.9 Inp Hrax, ypasHenune Ppelin-
Haomepma aacopduuu ,ZIJIPIX& cnpaBe,Z(JIKBO TQJIBRO
8 nozapupmurecKux AJA KPUBOJMHEHHOr0 yuacTKa
Koopdunamax
M30TepPMBI.

ITocTosHaukle B ypaBHenuu Ppeitagnuxa b u 1/n Haxo-
LAT Ha OCHOBE ONBITHRIX JaHHEIX. Ilns sTOro cremenHoe
ypaBHEeHUe JorapupMupyIor.

lna=lnb+l-lnp.
n

B xoopauuarax In a—In p — »T0 ypaBHeHue npAMOi
(puc. 4.2), He TpPOXOofAIUEil Yepes Havano xKoopauHar. Tan-
TeHe yIJla HARJOHA o paBeH 1/7, a 0Tpesok, oTceKkaeMelil €10 Ha
ocu opAuHaT, paBeH In b. YpaBuenne @peitaannxa yacto uc-
nojbayercs Ipu o6paboTKe sKCIEPMMEHTANLHEIX PEayALTATOB.

Crepyer OTMETUTE, UTO JJIS ONMUCARNS aacopOiium Ha TBep-
AEX afcopBeHTax cupaBeJJMBO Takke (QYHAZaMEHTAIbHOE
ypasuenue I'u60ca (3.1), ofHAKO MPaKTHYECKOE TPUMEHEHUE
9TOT0 YPaBHEHHUA BaTPYAHEHO M3-382 HEBO3ZMOXKHOCTH HEIO-
CPEACTBEHHOr0 M3MEPEHUS IOBEPXHOCTHOI'O HATAMKEHUS Ha
I'paHNIle «TBEpAOE TEeN0—Ta3».

4.3. TEOPHS1 MOHOMOJIEKY JISIPHOM
AJICOPBITHH JEHTMIOPA

OTy TeOpHI0 MBI PACCMATDHUBAIU IPHUMEHUTENBHO K aj-
copOIiy paCTBOPEHHOI'0 BEIIECTBA HA MOBEPXHOCTH SKHUIKO-
cri (cMm. naparpad 3.6). Ilpu paspaboTke TeOPHMH MOHOMOJIE-
KYyJAAapHOH ajgcopbuun raza Ha Teepaom aagcopbente W, Jleur-
MIOp MCXOAMJ M3 CHEAYIOMMX AOMYIIeHuit:

® ancopbruisa JOKAJIU3OBaHA (MOJIEKYJIEI He IIepeMeInalTcs
IO ITOBEPXHOCTH) HA OTAENBHBIX 8JCOPOIIMOHHBIX IIEHT-



Taaea 4. AdcopOyus 203068 U nAPO8 KA NOGEPXHOCMU MEepInix men 45

pax, KaXAbli U3 KOTOPEIX B3aUMOAeHCTBYeT JIMIIL C Of-
HOH MOJIeKYJIOH rasa; B pesyiibTare obpasyercs MOHOMO-
JeKyJNapHEIi cloii;

e a7copOIIOHHEIE IEHTPRI SHEPIeTHYCCKN SKBUBAJICHTHRl —
IMOBEPXHOCTH 8/IcOPOEHTA IKBUNOMEHYLATbHA;

e ancopOMpoOBaHHBIE MOJIEKYJIE! HE B3aMMOLeHCTBYIOT MeXK-
Iy coboii;

e ancopOuuio rasa Ha TBEPAOM afcopbeHTe MOMHO paccMaT-
PHBaTh K&K K6A3UXUMUYLECKYIO0 DeaKylLl0, YPaBHEeHNE KO-
TOPOIl MOJKHO 3aTIMCATH TAK:

MOJIEKYJIa ra3a + aKTHBHBINA HeHTp <> afcopbnmoHHmIi
KOMILIEKC,

C ypesmueHMeM KOHIOEHTPanuu (ZaBJeHHS) rasa PaBHO-
BecHe CABUraeTci B CTOPOHY ofpaszoBanus azcopbiuoHHOTG
KOMILIEKca M CBOGOZHBIX AKTMBHBIX LEHTPOB CTAHOBHTCH
MeHBbIIe, ’

KoxerarTa aacop6oOHHOIO pABHOBECHA:

Can
K=—, 4.4)
Cs°Cp
rae €,; — KOHOeHTpanmusa o6pasoBaBIErocs Ha IMOBEPXHOC-
TH KOMIUIEKC8; C, — KOHIEHTDAIUS AKTUBHBIX IEHTPOB;

€z — KOHILEHTDAIMS rasa.
Ho KoHIeHTpanus KOMIIEKCa Ha IOBEPXHOCTH — 3TO
BeJIMuMHaA agcopbuun, T. e.:

Ty =a _ (4.5)
¢, =a,-a, (4.6)

rae @, — eMKOCTh aAcOpOIMOHHOrO MOHOCJIOH, T. €. UHMCIO
afcopbIMORALIX HEHTPOB, IPUXOAAIIMXCS Ha efUHHUIY ILIO-
Mafy DOBEPXHOCTH MM HA eIUHMITY Macchl aacopbeHTa.
Tlopcrasnsas (4.5) u (4.6) B ypasuenue (4.4), moayaum:
a

" (@, -a)-cz unn a=a, Kczg-a-K-cg. (4.7

Penraem ypasrenne (4.7) OTHOCHTENIBHO a:
a, —XP
1 + K * CB *

(4.8)
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Brpaenue (4.8) HaswiBaeTca ypasHneHuem u3omepMol
MoHOMONeKYAAPHOU adcopbyuu Jlenzmiopa. Tax Kax KOHIIEHT-
panuy rasoB M mapoB IPaKTHYECKU ITPONOPLMOHAJIbLHE! Hap-
OHAJbHEIM JaBJICHUAM, H30TepMa JIeHrMIOpa IPpMHKMAaeT BAJ:

a=a Xp 4.9

“1+K-p* (4.9

¥Ypasuenne JIeHrMiopa XOpoIIO OMUCHIBAET WIOTEPMY af-

copbouu (puc. 4.1), zaBasi npu MAJBIX ¥ GONBIIHAX AABNEHUIX

Ha rpaduke TpuOIN3INTEIBHO NPAMOAMHEIHLIe YYACTRH, UET0

He aaeT ypasHeHue Ppeiinanuxa. [[eficTBUTEIBHO TP MANBIX

JAaBICHMAX B 3HaMeHaTelle ypaBHeHus (4.9) moxu0 mpeneb-
peus Beauuunoii K- p no cpaBaeHuIo ¢ eguaunei. Toraa

= q,.Kp. (4.10)

¥Ypasuenue JlenrMiopa OpuHUMAET BHJ, TOMXeCTBEHHABLIN
ypaBHeHUIO (4.2), ¥ COOTBETCTBYET HAUANEHOMY YUACTKY M30-
tepMel. IIpn GonsImmx fmaBleHMAX p B suameHaTede (4.9)
MOMHO npeHelGpeus exMHUNE Mo cpaBHeHMIo ¢ K- p, Torga
a = @, T. €. aCOPGMPOBAHHOE KOJHYECTBO BEIecTBa He 3a-
BMCHUT OT AABJICHUS, UTO OTBEUAET NPAMOJIUHEHHOMY yqac'r-
Ky #M30TepMHBI, DapanaeIbHOMY oc# abcmucce,

¥pasuerue JlenrMiopa MoReT ObiThH pelieHo rpadusie-
cxu. Ilepenecem umciauTens B ypasHenmu (4.9) B 3HameHa-
Tenb, & 3HAMEHATENDb — B UMCHHUTENAb:

r_ 1.1

a a, a Kp (4.11)
VYmuoxuM 06e yacTi ypasHeEna (4.11) na p:

p_p 1

= e ——, :

e o, @, K 4.12)

P o
B roopguHaTax ;—p 9TO ypaBHeHMe npsamoit (puc. 4.3).
Koraurenc yriia HakJI0HA OpaMOil K ocl abcuce PaBeH dy, a
1

OTPe30K, OTCEeKAEeMEIH TpAMOM Ha OCH OPDEHHAAT, PaBeH a K-
o0
Taxum 06pasoM, HOCTPOMB MO PKCIEPAMEHTANBLHEIM LaH-
HEIM rpaduk, npeacTaBJIeHHLIR Ha puc. 4.3, MOXKHO onpeze-
AUTH NPEAENbHYIO afcopOINIe Gy, & 3aTeM — KOHCTaHTY aji-
cop6uuoHHOro pasaopecus K,
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C 1OMOIIBIO TEOPHH MOHOMO-
JexkynapHoil afcopbmum MOXMKHO
omMcaTh CTYOEHUATYIO azcopl-
HAI, N30TEPMa KOTOpOil Ipen-
craBiieHa Ha puc. 4.4. Xapaxrep
¥I30TEPMBI JIEKO OO0 BACHHATD, €CIIA
IPHHATH, 9TO HA IOBEPXHOCTH &1~
copOeHTa HMEIOTCA IPYIIILI aK-
THBHALIX IEHTPOB, PE3KO OTHHIE-
IoIuUXCcs mo ceoeit afcopbIuoH-
Hoit akTusroctH. Tax, I erymens
oTBevaeT 3aneJHeHMIO Oosee aK-
TUBHEIX HentpoB, II erymens —
BaR0AHEHHAI0 CHACAYIOIMAX IO aK-
THBHOCTH LIEHTPOB H T. A.

Vpasnenne JIeHrMopa MOMX-
BO ECIOJIB30OBATD TOJBKO OPH Ye-
JIOBHH, UYTO acopOIus BemecTsa
compoBOXKAaeTes oOpasoBaHAe™M
MOBOMONCKYASPHOTO CA0A. JTO
YCJI0B1e BEHIONHACTCA JOCTATOT-
HO CTPOrO IpPHE XeMocopOunum B
namzecKoid aacopOnuH ra3oB
npH HeGOABIINX AABJIECHUAX H
TEMITEpATYPAX BHIIIE KPHTUYE-
CKol (B OTCYTCTBEN KOHACHCAITHA
Ha TOBEPXHOCTH ajicopGeHTa).

OnelT DOKa3KIBAET, 4YTO HA-
pagy ¢ ©3oTepMaMK ajcopbund,
npe/CTABJIcHHEIME Ha puc, 4.1
u 4.4, BcTpeuaoTcd S-06pasHbIe
R30TEPME, HA KOTOPLIX HET yda-
CTKa, NAPANNEJBHOrO OCH JAaB-
NeHNi W OTBEYAIOIEro HACKIHe-
HHIO IOBEPXHOETHE axcopbenrta
MonexkynaMu afgcopbruea. Bug
TAKHX H30TEpM IPEACTABICH HA
puc. 4.5. B cBaau ¢ #eobxozu-
MOCTHI0 00BSACHEHNS XapaKrepa
TAKHX M30TEpPM BO3HUKJ& HO-
TpeOHOETL B ZPYTHX TeOPUAX.

P/a

]«

o
8
X

Puc. 4.3
H3aomepmua adeopbyuu
8 xKoopdunamax AuHelnol
dopmut ypasnenusn Jdenzmiopa

Puc. 4.4
H3omepua cmynenvamoii

adcopbyuu

. Puc. 4.5
S-odpaauau uaomepma
adcopbyun . -
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4.4. TEOPHH IIOJHUMOJERY JISIPHOM
AJICOPBIIIN

B Touke A M3OTEepMa, NOKasaHHAd HAa puc, 4.5, KpyTo
HOAHUMAETCH KBEpXy, UTO YKa3hlBaeT Ha TO, YTO CBA3LIBA-
HHe afcopbTHBa ¢ afcopbeHTOM mocie ofpasoBaHUA MOJIEKY-
JISIPHOTO CJIOS HEe MPEKpPaniaeTcs.

Husa o6msicueruns storo Ilonauu B 1915 r. npegnosxun
meopu NOAUMOREKYAAPHOU adcopbyuu, Ha3HIBAEMYIO TaK-
e NOMeHYUALbHOIL,

OcHoBHBEIEe MONOXKeHNA Teopun Iloxsmu:

1) agcopbuusa o6ycioBiena uucTo GHUIMIECKIMHA CHIIaMU;

2) Ha TOBepXHOCTH aAcOoplGeHTa HeT AKTUBHEIX IHTPOB, &
afzcopOUMOHHEIE CUIIB] AelicTBYIOT BOIM3M TOBEPXHOCTH K
06pasyloT OKOJIO 3TOH HOBEPXHOCTH HENPEPHIBHOE CHJIO-
BOe ToJje;

3) ascOpPOIMOHHEIE CUAKI ASHCTBYIOT HA CPABHUTEIBEHO 00JIb-
1IME PACCTOAHMA, MIPEBHINIAIONIHE PAZMeDEI OTAEIBHEIX MO-
JeKya afcop0THBa M HOSTOMY MOMHO IOBOPMTE O CyIIe-
CTBOBAHMH Y TOBEPXHOCTH ajcopbeHTa ancopGIMOHHOrO
‘'o6beMa, KOTOPHIH 3amOIHAETCS MOJEKYJIaMu agcopbtuna;j

4) peiicTBye aacOPOIMOHHEIX CHJI IO Mepe YAAJEHUHA OT IOo-
BEPXHOCTH YMEHBIIAeTCA M HA HEKOTOPOM PacCTOSHUN
CTAHOBHUTCH PABHEBIM HYJIIO;

5) npuraxkenne NaHHON MOJIEKYJIEI IOBEPXHOCTHIO AJCOD-
GeHra He BaBUCHUT OT HANHYNUA B agcopbIMOHHOM mpo-
CTPaHCTBE APYTUX MOJIEKYX;

6) agcopOuuMoHHBIe CHIBI He 3aBUCAT OT TEMIEPATYPHl H,
cJIe0BaTeNbHO, ¢ U3MEHEHNEM Temnepa'rypm aacopOmu-
OHHBIH 06beM He U3MEHSAETCH;

7) nox BosgelicTBUEeM aacoOpOIMOHHOIO MOJMA BOSHUKAET BO3-
MOKHOCTEL O0Pa30BaHNs HECKOJNLKUX CJOEB MOJEKYJ aj-
copbara. Haubosblilee IPUTSAKEHNE B CIKATHE MCILITHI-
BaeT mepBuiit aacopOIMOHHEIH Cloit; rasoobpasHble Tpo-
LYKTHI B HeM KOHASHCUPYIOTCHA B :KUAKOCTS. IIpuTarkenne
IOCAEAYIONNX CJIOEB CHMIXAETCA A0 TeX IOop, IIOKa IIOT-
HOCTB BeIecTBa MOHMSUTCA A0 ero IJIOTHOCTH B OKPYKAalo-
mieit cpeje.

Teopua nonumoseryasapHoit axcopbuun Ilonsau mospo-
JIfeT onmucaTh aacopbuuio Ha MOPHCTRIX azcopOeHTax N Kade-
CTBEHHO OO'bACHUTE XapakTep S-o6pasHoil usorepmel. OxHa-
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KO 2Ta Teopud He OPUBeJia K BEIBOLY YPABHEHUS, OMHUCHIBAIO-
1ero aTy M30TEPMY.

Bpynaysp, dmmer u Tesnep paspaboranyu Teopuio mpumMe-
HHUTEJABHO K afcOPOINH 1apos. ITa TeopHud IMONYUM/Ia HasBa-
aue teopun BOT B coorsercrsmu ¢ HavaJdbHEIMM GyKBAMH
thamunnii aBTOpOB.

OTa TeOpNd OCHOBAHA Ha CIACAYIOIMX TOJOMKEHUAX:

1) ua mosepxHOCTH aACcOpPOEHTA MMeeTCs OUpPese/IeHHOE UnC-
JI0 pABHOIGHHBIX B SHEPreTHYECKOM OTHOLICHMH SKTHB-
HEIX IIEHTPOB;

2) xaxgan MOJIEKYJIa IEPBOTO CJIOS NpeAcTaBaseT coboit ak-
TUBHEIY DEeHTp AN JanbHeliiel agcopbuum, uTo TpHUBO-
AuT Kk 06pa3oBaHENIO0 BTOPOIO, TPETHErO ® T. M. cJioeB. Ilpn
3TOM IOCTPOEHHE MOCJHeAVIOIIMX CJI0eB BO3MOMKHO IIPH
He3amoJHeHHOM IEePBOM;

3) BaauMOzeACTBIEM COCEXHUX aACOPOHMPOBAHHEIX MOJEKYJ
B PAMKax OXHOro c¢Jjod npeHeGperaior;

4) Mmosekyannl agcop6THBa B MOCHEAYIOIINX CJIOAX IO CyMMe
CTATHCTHYECKNX COCTOSHMN MOZOGHEI MOJEKYJIAM JKHX-
KOCTH M OTJIMYAIOTCS OT MOJIEKYJI mepBOro CJIOH.

Taxum obpasoMm, axcopOupoBanHas ¢asa MoxkeT OHTH
mpeACTABIEHA KAK COBOKYIHOCTD aACOPGIIMOHHEIX KOMII-
JIEKCOB — MOJIEKYJIADHBIX IeoYeK, HAUMHAIOIMXCH MoJe-
KyJlaM¥ IePBOro CJI0sH, HeMOCPeACTBeHHO CBA3SAHHBIMU C IO-
BepxHOCTBIO ancopbenta. IIpm sTOM memodYkM He BaaMMO-
ZeitcTByroT Mexay coboik.

Cxema MONMMOJNEKYAAPHOH axcopbuuu 1o Teopun Bpy-
Hayapa, OMMeTa U Teitepa HpexcTapiena Ha puc. 4.6.

Hrax, Teopua BOT ucxoxaur
"3 Haauuusd Ha IMOBEPXHOCTH
ancop0eHTa AKTHBHEIX HEeHTDOB.

B sTOM cocTOHT ee CXOACTBO C
reopmedt Jlenrmiopa. BmecTe ¢
TeM, monobuo Teopun Ilonswn,
OHA JOIYCKAET BOSMOKHOCTE 00-

PABOBAHMS HeCKOMBLKHUX azcop6- Teepdoe meno (adcopbeHm)
HHOHHBIX CJIOEB. ' Cxema Manug;ofz}acxympuoﬁ
ABTOpEI TEOPHH PACCMATDH- adcop6yuu no meopuu B3T

BAIOT 8JCOPOUMIO KAK CEPHI0 @ monexyrst axcopbrusa b nepaoM

. cnoe; — MONEKYAL 8ACOPGTHBA B
IOC/IeOBATENPHEIX KBA3UXH- & oanmonmm o e o

MUYeCKHUX PearIuii: HEeHTDH afcopbenTa.
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A=Beo AB K,
A—E:B(—)Ez K,
AB:=Bo AB; Kamrog,

rfie A — aKTHBHEIA NeRTp, B — Monexkyna agcopbrusa, Kp,
K, K» — KOHCTAHTH COOTBETCTBYIOIINX aAcOPGIMOHHBIX
PaBHOBECHIL,

ABTOp5I TEOpHH UPHHAAH, YTO BO BCeX CN0OAX, KpoMe Iep-
BOT'0, B3ANMOJEHCTBYIOT MY Co00d B OCEOBHOM MOJIEKYJIEI
apcopbaTa, Kak B opnr roHaeHcaman. Iloaromy Grino npuas-
TO, 9TO!

K1=K2— —KL—ﬁ—‘l‘
@ D’

rne K; — KOHCTaHTAa KOHAEHCANWH WAapa, PasHas OTHOIIe-
HHIO AKTHBHOCTEH BEIIeCTBA B MKHAKOM COCTOSHUH Q. ¥ B
COCTOSHUY HACHIEHHOTO Hapa — &y, NPUHATO 4., = 1 (cTan-
JapTHOE COCTOSHHE), 8 Gy = P;.

Bpyuayap, OMmmer » Tennep BrBenu craezyiomee ypasse-
Hue M30TEpMHBI ajicopbum mapos:

a, .C...E_

.

a-2y+e-1n-2y
Py Dy

a=

(4.13)

B sToM _YDaBHeHHU: p, — nannexme HACBIIIEHHOrO mapAa
upu RaHHO# TeMuepaType, p/ p, — OTHOCHTEILHOE JaBjie-
Hue mapa, C=K, /K.

Ypasuenue (4.13) HasLIBACTCA YPABHERUCH NOAUMONCKY-
RapHoii adcopbyuu BOT,

IIpr mansix 3HAYEHHAX P, BANEKNX OT P;, T. €. IOpR
P/ p. << 1, ypaBuenue (4.13) npeppamaerca B ypapHeHne
MoHOMOJIeKynapHO# ancopbuum JIeHrMiopa, a IpH AaNb-
HelmeM YMeHbIIEHNY Xapienas (p—0) mepexoluT B 3aK0H
Tenpu. Ilo mepe npubnmxenus p X p, 4dcI0 ¢BOOOZHEIX
8KTHBHBIX IEHTPOB YMEHBINAETCA H KDATHOCTH KOMIIJIEK-
coB pacrer. IIpu p = p, mpoucxoznt o6’reMHAA KOHAEeHCA-
nus mapa. Takum obpasom, ypapaerne BIT ommchiBaer
Bcio S-06pasnyo u3orepMy axcopbouum (cMm. puc. 4.5). Tou-
xa A Ha 3t1off KpuBO# OTBeYaeT 3aBOPINEHAI0 MOBOCHOR an-
copOTuBa, .
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Ha reopuu BIT ocHOBaH cTaHAAPTHLIHA METOA U3MEDEHUSA
VAeALHO MOBEPXHOCTH afcOPBeHTOR, KATANHU3ATOPOB, TTOPOLI-
£O0B ¥ APYIHX MaTepuajyos, [l1s 3TOro UCnoab3yeTes: ypaBHe-
aue BOT B nuueitnoit popme:

P

p, . 1 +C—l'p
C a,C p,- (4.14)

a-t-L2y %
2,

Ho sKCnepHMMeHTATLHLIM AAHALIM CTPOAT rpadmk B KO-
p

p 8 p
OpAMHATAX a- p ) » (puc. 4.7). TaureHc yriia HaKJIOHA
* 8

P, c-1
IPAMOI K OCH aﬁcn;ncc pases C » 8 OTPE30K, OTCEKaeMBIi

i
HA OCH OPAMHAT, — "~ .

U3 rpadura HAXOLAT G, 4 SATEM DPACCYHTHIBAIOT YAEJIb-
HYI0 HOBEPXHOCTb!

wa =@y Ng- S (4.15)

roe N, — umceso Asoragpo, Sy — njomajb, 3aHUMaeMaN
oxHOil Monexyxof agcopbTuna.

B rauecTBe afcopOTHBA OOBIYHO HCIIOAB3YIOT I'a3bl {a30T,
aprod, KPUNTOH), B KOTOPEIX MEKMOJEKYJISPHOE B3auMO-
AeiiCTBHE HA NOBEPXHOCTH aj-
copfenTa sBaAeTcH caalbbiM, o |
YTO COOTBETCTBYET MCXORHBIM A(i-phg|  tap=(c-1V(ay c)
ponymeunsm Tteopuu., Ilpu- ’
HUMAKITCA CAeAYIOIHe 3HAYe-
gua Sp: asor — 0,162 am?, ap-
rou — 0,138 um?, KpunToH —
0,195 mm2,

HeobxommM0O OTMEFHUTE, YTO,

1 .
HECMOTDSA Ha DAX HEAOCTATKOB, /12=®
CBSISAHHBIX € JOOYIIEHUAMM, s
KOTOpPbIE JeXXaT B OCHOBE TeOo- Puc. 4.7
puu BOT, oHa sirsisieTcsT BeCh- H3omepmxa noiruXorexKyraproil
- w adcopbyuu 6 Koopdunamax
Ma DOJIe3HOE TeopHeil pusmdec- AURETAOE POPMbL YPRENEHUR
B3T

Koit agcopbuuu.
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4.5. KATIAJJIAPHA S KOHIEHCAIIHA

Kanunnaprasa wondencayus — amo npoyecc xondewnca-
yuu napos é nopax maeepdozo meaq.

910 aABNeEme XapakTepHO AadA napos! semiecTs m obyc-
JIOBJIEHO HaJdudmeM y aacopbeHTa Mearmx mop. B rarmx no-
pax maphl KOHACHCHDPYIOTCS NIPH AABJEHAAX P, MeHLIIHX,
YyeM AaBJicHAE HACHIIEHHOTO Japa, HAJ IUIOCKOH noBepXHO-
CTBIO XKUAKOCTH IPH TOH e TeMmepaType — pP,. 3TO CTAHO-
BHTCHI BOSMOMHBLIM OPH YCJIOBHH CMAYHBAHHA JKHAKOCTLIO
CTEHOK KalHJLISApa B 06pa3oBaHns BOTHYTHIX MEHUCKOB (ecan
ofpasoBaBIIAsACA KHIKOCTL HE CMAYHMBAET NOBEPXHOCTS, 00-
pasyeTcsa BHINYKJLIA MEHHCK, KOHAEHCAIMA napa Hajx KOTO-
PHIM NIPOMCXOAHNT OPH JaBJeHHH, GOJBIIeM AABJICHHA Hapa
HAX NWIOCKOH ITOBEPXHOCTHIO).

KonmuecTso yaepsxupaeMoili KaOuIANAPHLEIMHM CHJIAMH
SKHAKOCTH 3ABHCHT OT Paguyca KPUBHMSHEI I' HOBEPXHOCTH
pasgena «XuJKOCTh—HAPs COTJIAcHO ypaBHeHHI0 KenbBHHA
(Tomcona): ’

20V,

p=p, .e— rRT , ’ (4.15.)

Ifie ¢ — IOBEPXHOCTHOE HATSI)KEHHE MHAKOCTH, 00pasylo-
medca npu KOHACHCAIWHM Oapa, V, — MOJIAPHEIA 00beM
aroi kmakoCcTH, R — rasoBas mocrosHHadz, T — TeMumepa-
TYpAa. '

Kanuanapeoll kKoHAgencauum NpeRmiecTByeT axcopbums
Hapa Ha DOBEPXHOCTH Koufgexcamun., Kanuanapuas KoHjeH-

q

Pnuc. 4.8
Hsomepma adcopbyuu,
conpoeoxdanwyeiica Kanua-
Aaprol Kondencayuel

P

4 I1ap oTnuuaeTCA OT ras3a TeM, 9T0 OH HAXOARTCH OPH BHENIHAX YCHOBH-
ax (P, T), 6ausknx K JaBAeHHIO HACHIOIEHHOrO Iapa X TeMIeparype KHue-
HES KBAKOCTH, #3 KOoTOpo# nonyden map.
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canus HAYMHAETCA NPH TAKOM 3HAYEHHHU AJ[cOpOHpOBaBLIIero-
Cs BEIECTBa, IIPH KOTOPOM o0pasyeTca MEeHWHCK JKULKOCTH C
paguycoM KDPHBHM3HEI I'y Oomee 2—3 AuaMeTpOR MOJMEKYJIBI.

D
Cornacuo ypasuenuio Kenrsuna, opn stom €~ — 2 0,2-0,3

Ana mukponop (rg £ 1 am) ypasuenne Rem.xm;m HeIIpAME-
HHAMO. _

B rex cayuaax, xorga aacopOuus oCI0MKHeHA KAIUJLIAD-
HOI1 KOHAEcHCALMEH, H30TEPMA AACOPOIAN OTIMIAETCA OT HPH-
BeACHHBLIX paHee (cM. puc. 4.1, 4.4 n 4.6) 1 umeer BUA, NPEA-
cTaBJieHHLIA Ha puc. 4.8,

Kanannapayo KOHAEHCALAIO HCIONL3YIOT AJA YJIABJIH-
BaHUA MapoB HOpUCTHIMU copbeHTramnu. Boxbmiyio pons oHa
HIr'paeT B MPoueccax CYIUIKH, VASPIKHBAHAA Bjarya MOUYBAMH,
CTPOHMTENBHEIMHA ¥ APYTUMH MaTEpUANIAMH.

4.6. 3BABHCHMOCTD AJICOPEIIH I'A30B
OT CBOMCTB AJJCOPBEHTA

Paccmorpennsle ocobeHHOCTH ancopbuum rasos HA TBep-
ABIX aAcOpOeHTAX CBHAETENBCTBYIOT O TOM, MTO OHpPENEJAI0-
INFM B 9TOM BHJAE a/COPONUH ABIAETCA COCTOAHAE MOBEPXHO-
c¢Tr aacopOenTa.

Bce agcopbeHTH NMOAPA3AENAIOTCA HA NBE NPUHIHANHAAb-
HO pasHble IPYINLI

1) agcopbeHTH ¢ rafKON NOBEPXHOCTHIO (HENOPHCTHIE af-
copOeHTHI);
2) mopucThEIe aACOPOEHTEI,

IIpn oxmHaKOBOIl cTemeHHM H3MeJbUCHUA IIOPHCTHIE Af-
cOpGeHTH NMeIOT ropasao 60abINYIO YAENBHYIO NOBEPXHOCTD,
yeM HeIIOPHCTHIe, H, KPOMEe TOrO, aACcopObuma HA HUX MOXKET
CONPOBOXKAATHCA KAMWIISPHON KOHACHCAIHACH.

HEIIOPHCTBIE AXCOPBEHTRI

Azcopbuna Ha HeIIOPACTHIX afcopbeHTaX 3aBHCHUT B OC-
HOBHOM:

e oT cpofcTBa ancopbenra K agcopbrmBy. ITO CPOLCTBO
TeM CHJIbHee, UeM pesde BLIpAXKeHA CKJIOHHOCTH K obpa-
30BAHHIO onpeaeneHHRIX cBaseit. Tak, rpadbmTHpoBan-
Hasl CayKa HeNOJAPHA, NO9TOMY HA HEH CHJLHEe afcop-
OupyIOTCA HeNmOAADHBIE OPTaHMYECKHE COeNUHEHH,
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Ha moBepxHOCTH MOHHBIX KPYCTAJIIOB (IIOJsPHEIE ACOP-
6eHTRI) JYYIe aACOPONPYIOTCa HoNspHEIe BemecTBa. Ha
TIOBEPXHOCTH OKCHJAOB OGBIYHO HMEITCH TUAPOKCHIb-
HblE TPYIIEI, CIOCOOHEIe OOPASOBLIBATS BOJOPOAHLIE CBS-
3¥, NOSTOMY OHH IPOYHO YAEPXHMBAIOT BOXY, CAMpPTEI,
AMHMHBI U T. [.;
® OT AMCHOEPCHOCTH ancopbenTa. Bu IOMHHTE, UTO UeM

MEeHbIIe pasMep JaCTHILI, TeM OoJbIIe ee yaeabHad
NOBEPXHOCTD Sy,. B IPOMKIIIIEHHOCTH HONYYaI0T BRICO-
KOJMCIIePCHEIE IOPOMIKH ¢ YAeJNLHOM NOBEPXHOCTBIO IIO-
pALKA COTEH KBAAPDATHHIX MeTpPOB HA 1 r BemecTBa, Of-
HAKO M3-38 MX JerKoil BCILIIABAEMOCTH HX YAINe HC-
NOJL3YIOT B KAYeCTBe HAIIOJNHHUTENeH NoJuMepos, JaKoB
B CMa30K. _ _
OrmernM Hamfosree pacHpOCTPaHEHHBIE HENMOPHCTHIE aj-

copfentsi; oxcaanl (Ti0,, Si0y), co.nn (ZnSO4, BaSO0,), r'pa~

duTupoBannas caxa,’ Gexas caxa,’ aspocmi.”

TMTOPUCTBIE AJCOPBEHTBI

Hopuembie mena — aro TBepAble TeNa, BHYTPH KOTODPHIX
HMeIOTCH HOPEI, o0yCJOBNVUBAIOHIME HAJIUYHWE BHYTPeHHER
MexxkdaszHo NOBEPXHOCTH.

AcopbuMsa Ha MOPHCTHIX TENaX, TAK 7K€ KAK HA HEmOpH-
eTHIX, Tpe6yeT HOCTATOMHOrO CPOACTBA MEXKLY axcopbGeHTOM
u agcopGrueoM. OfHAKO KPOMe HTOTO OHA 3aBACHAT:

® OT PA3MEpPOB Nop;

® OT NOPUCTOCTH.

B 3aBHCHMOCTH OT PasMepOB NOP HOPHCTHIE aACOPGEHTHL
IOAPA3AEAAIOT HA

) MAKPOHNOPHETEIE, I'yop > 100—-200 um, Sy, = 0,5-2,0 M3/r,
MOPBHI HI'PAIOT POJIb TPDAHCIIOPTHHIX KAHAJOB;

0) nepexoqHOIOPHCTEIE (KATTMIIIAPHO-IOPHCTEIE), Fnop B npe—,
Aenax 1,5-100 um, Sy, B mpefenax 10-500 m?/r. Ha cresn-
KaX 9THX IOp ITPH MAJNLIX AABJICHASX NPOMCXONAAT MOJIH-.
MONEKYJIApHAA aJCop6rnusa napos, KOTOpAs ¢ yBeJIH4YeHHA-

5 Casxa, wacTHUHO Nepemeqmas B rpadur B peayubTaTe TEPMHTECKOH
obpaboTru. :

¢ BricoxomucnepeHl# AuokcH) xpeMand SiOz, HMOMYUeHHEH IyTeM TAz-
ponusa SiCly uimm SiF, B arMochepe BogAHOro napa. .

" Tuaponas SiCly B 0GRMHKIX YCAOBHAX npnnon;m' K 06pa3oBaHHIO AEIMA,
COCTOSIIEro B3 ChepPHIECKHX JacTAN paaMepom 1078 cm. Oror g, ocenas,
obpasyer Tomua#me# nopomox — 88POCHIL.
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eM JABJICHUSA 3aKAHYMBACTCHA KANUJUIADHON KOHACHCAILH-
eil. Ha npoMbInieHHBIX afcopleHTOB K HUM OTHOCATCH
CHJTUKATENH, AJIIOMOIeJH, AJIIOMOCHINKATENH,

B) MUKPONIOPHCTRIE {PA3MEPHI NOP COA3MEPHUMEI C pPA3MEpa-
MH azcopOHpOBAHHEIX MOJEKYJ), Fyep B mpegenax 0,5—
1,5 um, Sy, B npegesnax 500-1000 m?/r. IIpoTusonononx-
Hble CTEHKH IIOp Tax BJIHA3KO PACHONOMKEHHI APYT K APY-
ry, 9TO MX CHJIOBBIE NMOJNA NEPEKPLIBAIOTCA ¥ ajcopbuus
HNPOUCXOANT BO BeeM ofibeme nop. K wum orHOCSATCS 11€0-
JIATH ¥ AKTUBHEIE YTJH.

Ilopmcrocts (/T) — 270 orHOmEHNEe O6beMa nop V, K 66-
memy o6veMy Tena Vogy:
Vn

Voom *

T. €. HOPHUCTOCTH ONpPefeNseT 060bEM NOP, IPUXOSAMMXCH Ha
eguEnny obbema Tena, T. €. AOJIIO OYCTOT B €r0 CTPYKTYpe.

TloprerocTs MOMET MBMEDPATHCA B HOJAX HJIH NPOMEH-
Tax. IlopucrocTs onpefensieT yACALHYI NOBEPXHOCTH aj-
copberTa — uUeM oHa Gosbie, TeM GoALHIE EMKOCTb ARCOD-

CrpyxTypa MOPHUCTOre TAA B SHATHTE/ILHOM Mepe BInAHA-
€T HA KAHETHKY afcopbuyy, Tak Kak IMOABRISETCH CTOLHS
HepeHOCA BEIIeCTBA BHYTPH mop. JacTo aTa crazusa onpeae-
AseT BpeMd yCTaHOBIeHHA paBHoBecuna. K uucny uwanbonee
‘PACIIPOCTPAHEHHBIX MOPHACTHIX AXCOPOEGHTOB OTHOCATCA AK-
'THBHBIC YTAH (HX NOJYy4aloT H3 KAMEHHOro yris, topda,
JAepesa, 'MBOTHBIX KOCTeH, OPEXOBLIX KOCTOUEK U JP., HPH-
WEeM AYYIIHMY CIMTAIOTCA YIAH, HOXYYEHHEIe N3 CKOPJIYIIEI
KOKOCOBBEIX ODEXOB HAM aOpPHKOCOBEIX KOCTOUYEK), CHIHKA-
Tennu U axomorenn (ruesparuposausble Si0Q, m Als03), 1eo-
JATEHL.

IMeonmTs! (OT zper. meO — KMAETH, JAUTOC — KAMEHB)
DOJYyYMJIE CBOe HassaHHE 3a cnocolHocTh HdhderTusHO NO-
TAOmATE BOAY, KOTOpPas NPH HATPEBAHUHE MCHapseTcs, Ipo-
‘WM3BOJA BHeYATIEHAe KHAAmen0 KaMada, Ileonur asiasores
MOJIEKYJAPHEIMHE CATaMU, aXCcOpOMPYIOIINMA UL Onpexe-
JIeHHEle KOMIOHEHTH 43 Fa30BRIX cMeceii. IleonuTsr mpep-
CTaBIAIDT cO000H NPHPOAHEIE ¥ CHHTETHYECCKHAC BIIOMOCHIH-
KAaTH, IMel0mue TpyGuaTsie NOJOCTH CTPOTO OIPEAEICHHOTO
JAH KaKJoro Kuacca JuaMeTpa B guanasone 0,4-1,1 aw,

I =
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4.7. BABHCHMOCTE AJICOPBIIHH
OT CBOMCTB I'A3A

Kax orMeuasyoch Bhlme, s HOJOXUTENLHOR afncopOLHK
ancopbeHT AOMKeH 00JMAZATL OHOpPEeAEJEHHBIM CDOLCTBOM K
agcopOTHBY.

Tas agcopbmpyerca Tem ayuime, 4eMm

e Jierde oH CIKHIRAETCH;

e BhIllle €ro KPUTHYECKAS TEMIIEPATypa;

e Bhillle er0 TEMIEPATYPA KOHACHCAIIHH;

e Gosplne 3HAadeHHe KOHCTAHTH @ B ypaBHeHm# Bam-aep-

Baansca: a
(p+"7)(V‘-b) = RT

{nompaska ‘—fg YUHMTRIBAET B3aMMHOE NPATAKECHAE MOJIEKYJI

rasa).

B rabaune 4.1 npueefeHRN AaHHBIE, XApaKTepuayioune
CBASH MEXAY agcopbumeil n ¢pmauUecKMMH CBOMCTBAMH He-
KOTODHIX T'a30B.

Csasp MexAy aacopbumeil ¥ PusHUeCKNMHE CBOHCTRAME
rasor odHapymkuBaeTcs TOJBKO NpH (pmamuecKol axcopl-
mun. [Ipu xemocopbumn BeaencTBHEe ee cnenupAIHOCTH Ta-
Koil CBA3M OOBIYHO HeT.

Tab6aruuya 4.1
3asucumocTs ancopénun 0T pUIMIECKUX CBOHCTB HEKOTOPLIX rA308

’ 3

o | M | e | A | SRR

memnepamype 15°C
S0; 64 263 430 379,7
NHs 17 240 405 180,9
Nz:0 44 183 309 54,2
CzH: 26 189 308 489
CO: 14 195 242 47,6
co 28 81 134 9,3
N 28 77 126 8,0
H: 2 20 33 47




Fraea 4. AGcopOyus 20308 u RAPOS HA ROBEPXHOCMU MEEPILIX MeR 57

4.8. IPAKTHYECKOE NPHMEHEHHE
AJICOPBIIHY TA30B

Apcopbumsa rasos Ha TBEPALIX afcOpBeHTAX MpHMeEHAET-
ca ANA:

e HU3BNEUEHUS OTAEALHLEIX KOMMNOHEHTOB U3 Ia30BBIX CMe-
cell ¥ AJIs IIOJIHOTO pas3fedeHusl cMeceit;

® TIOTJIOIMIEHHMA OTPaBIAAIONINX T'a30B;

e pexymepanuu (BOCCTAHOBJEHMA) PACTBOpHTEJei: amero-
Ha, GeH30JIa, KCHN0Ja, XJI0podopMa, CEpOYIIEpOia 1 Ap.;

e yJABJUBAHUA PA3NUYHLIX OPOMEINLICHHHIX BHIOPOCOB,
OUHACTKHY BO3AYyXa OT arpeCCHBHLIX TA30B;

e OCYIIKH Ia30B B PA3JINYHEIX IEeNAX: MOBLIIIEHAS TEILIO-
TBOPHOM CHOCOGHOCTH IIPHPOSHOrO rasa, NpeJOTBpAINe-
Hua ofpasoBaHnd JeSAHBIX «IpobOKs B TpyGonmpoBoaax,
obecreuenus cyxoii arMoctheps B IPOU3BOACTRAX H T. A;

® OCymIeCTBJIEHAS pASHOOOPASHEIX reTePOTeHHAIX peaxkmuil

Ha rpaHANax paspena ¢aas.

OrpoMHuYI0 poab afcopbuys ArpaeT B reTepPOreHHOM Ka-
Tajnnse, KOTAA HA MOBEPXHOCTH KATAJIH3ATOPA NMPOHCXOLHT
KOHIIeHTPHPOBAHNE PEATEHTOB, ONpPEJeJIEHHOE OPUEHTHPO-
BAHYE, MOJIEKYJ, NONAPUSANUA H Iepexon B Haulbonee ak-
THBHOE COCTOSHHE, CNOCOOCTBYIOINEee YCKOPEHHUIO MPOIecca.

IInranme pacTeHmili YIIEKHECHLIM TAa30M M3 BO3LyXa CBH-
3aHO ¢ OpeABAPATENLHOH afcopbumeif rasa Ha ANCTHAX.

JlrIxaHpe }XMBOTHLIX M YeJIOBEKA IPOTEKAET B pe3ynAbTa-
Te NpeABAPUTENHHOH aAcopOIUA KMCAOPOAA HA HMOBEPXHO-
CTH JIETKAX.

3AKIOYEHHE

AJcopbuus rasoB HA NOBEPXHOCTH TBEPABIX Tesl HAXOLUT
INHPOKOE NPAKTHIECKOE IIPHMEHEHNE, B CBA3H C 9TUM HCCIIe-
J0BaHUE 308 KOHOMEPHOCTEH afcopOIMOHHEBIX IPOLECCOB NPes-
CTABJAET 3HAUMATENLHLIN HHTepec.

Cpean daxTOpoB, OT KOTOPHIX 38BHCHT ajcopbousa rasa
Ha TBEpAOM afcopleHTe, CYINECTBEHHHIM SABAAETCA CTPYKTY-
pa ero noBepxHocTH. EC/IH B JKMAKOCTSIX CBOHCTBA NOBEPXHO-
CTH B PA3JIMYHRIX ee YYACTKAX ORUHAKOBBI, TO HA IIOBEPXHO-
CTH TBEPJALIX TEJ NOJOXKEHHE AaTOMOB QMKCHDOBAHO, H CTpOe-
H¥le IOBEPXHOCTH MMEET CJIOYKHBIH H HEOAHOPOAHLIN XapaKTep.
C oTEM CBASAHBI 3HAYMTENLHRIE TPYAHOCTH, BOSHHAKAIOI[HE
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OpU UCCHEJOBAHAN afCOPDIIMOHHLIX MPONECCOB Ha TBEPALIX
agcopbeHTaX.

Cpean GaKTOpOB, OT KOTOPHIX 3ABHCUT afcopbuusa rasa
uIYU Napa Ha TBEPAOM afcopleHTe, BAXKHEIM ABJISETCA DAB-
HOBECHOe JamJieHHEe afcopOTuBa. 3aBHCHMOCTEL azcopOummm
OT PABHOBECHOTO AABJICHHA NPH HOCTOSHHOH TeMmepaType
BEIPAXKAETCA KPUBLIMA @ = f(p), HASLIBAGMLIMHU U3I0MEPMA-
Mmu adcopbyuu.

Ha m3oTepMax MOHOMOJICKYJNAPHOH azcopOiiuy MMEIOTCH
Tpu yaacTra. IIpy ouens MaJIEIX AABIEHUAX H, CEKOBATEILHO,
MaJdBIX SANOJBEHHAX TOBEPXHOCTH aacopfatom agcoplumsa
OPAMO NPONOPIMOHANbHA AABNEHUIO (3aKkoH I'eHpn).

IIpu cpefHNX JaBIEHUAX HI0TEPMAa CTAHOBHTCS KPHBO-
nmuueinoi. Jlna sroit obmacTu cOpaBeAJIMBO ypaBHEHUE
PDpeiiHgIUXa, KOTOPHIM YaCTO ROJHIYIOTCS AJS OPAKTH-
4eCKHX DPACYeTOB.

IIpu BHICOKHX JABICHHAX ANCOPOH#A NepPecTaeT 3aBHCETE
OT PABHOBECHOT'O JABJCHHA aZeopOTBa — 3TOT YYaCTOK M30-
TepMil HapajelieH OCH JABJIGHHMH, JOCTUTaeTCA NpefeabHas
azncopbuus.

Crporas TeopHSA MBOTEPMBLI MOHOMOJICKYJAAPHON aacopb-
nuu Oeia cospana M. JlemrmiopoMm. B ocnoBy aroit Teopmn
TIOJIOKEeHA CIIeAYIOmAA MOAENb.

1. TToBepxHOCTE 8zc0opbeHTA IpEeACcTaBIgeT 000l Habop vHEep-
reTHYeCKH OAHMHAKOBLIX AKTHBHLIX IEHTPOB, HA KOTOPHIX
ancopbupyIoTCa MOJEKYALL aXCOpOTHRA.

2. Ha ofsioM LIeHTPe afcopbapyeTes TONLKO OfHA MOJIEKYIa
agcopbTuBa.

3. Ajcopbunsa Ha [AHHOM HEHTpEe He BAUAET HA aJcopbrmuio
Ha APYTHX LEHTPaX, T. €. B3AHMOLEHCTBHEM ajcopdnpo-
BAHHBIX MOJICKYX MOKHO upeHeBpeusn.

Oroit Mozean oTBeyaeT ypasHeHnme JIeHrMIopa, KOTOpOe
IMOMHOCTHI0 ONWCHIBAET U30TEPMY MOHOMOJICKYJSPHON ax-
copbriuu.

C momomnio Teopuu JIeETMIOPA MOKHO TAKIKE ONHCATH
cmynenuwamywo @dcopbyurn. Mopens JlenrMiopa ABisaerca
UACANN3APOBAHHON, OHA IIPATOAHA TOABKO B TEX CIyIafdX,
KOTla UMeeT MeCTO MOHOMOJAEKYIIPHAA azcopbms.

Moneins apcopboum, TPUANANAAILHEO OTIUYHYIO OT JIEHT-
MIODOBCKOH, npejosxun Ilonamrn. CornacHo aToil Mogenn
PO BOBEPXHOCTH afCopOeHTA CYmIecTsyeT CRIOR0R Hoe,
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yOrBalomee ¢ yaaneHueM oT nobepxHoctu. Benefcreue aro-
ro gasjensie afcop6TmBa, BAANH OT IMOBEPXHOCTHM PABHOE P,
BOJIM3H NOBEPXHOCTY BO3PACTAET M Ha HEKOTODPOM PACCTOS-
HHUU OT Hee JOCTATAET 3HAYEHHS P, , IPH KOTOPOM aacopOTus
KOHJEHCADYETCA. ITa MOJEND MOJYYnIa HA3BAHAE NOmeHyU-
anvnoil meopuu adcopfyuu. Teopms Honamu nossonser onn-
caTh afcopOUHI0 HA NOPHCTHIX ANCOPGEHTAX M KAYECTBEHHO
o6bACHATE xaparTep S-06pasHOl H30TEDPMEL.

JanpaeliyM DA3BUTHEM Meopull NOAUMONEKYNIADHOU
adcopbyuu asunracv meopus BIT.

OTa TeopHs NMOCTYJAHPYET, YTO DU TEMHEEPATYPAX HHKe
KPHUTHYECKOH KaXJad MOAERyJd, afcopbmpoBaHHAS B Iep-
BOM CJI0€, IBAACTCS IEHTPOM ANS MOIEKYNa, o6pasyommx
BTOpOi#i cooil u T. K. IIpu sToM cumTaercd, YTO TEILIOTA AJ-
cop@nun BO BCeX CI0AX, KpOMe IepBOro, pABHA TENJIOTe KOH-
rercammn. Ypapaerne BIT onmcrsisaeT Beo S-00pasHyo uso-
TepMy agcopbumnn. Pemenne ypasaenna BOT nossossaer on-
PeAeNuTh YIeNnbHEYI0 MOBEPXHOCTh afcopGenTa.

CyurecTByeT eme OAHH MeXaHMWAM, NPHBOASIAHE K KO-
NOJNHATENbHOH afcopbnmy afcopOTHROB HUMKE HX KpHUTHUE-
CKOH TeMIepaTyphsl HA NOPHCTHIX afcopbeHTax. 3T0 Kanu-
asapras Konderncayus. Ecim B nope obpasyercsa BOTHYTEIH
MeHUCK ajicopbaTa, TO B HeHl HAYHHAETCAI KOHLEHCAIWA NPU
IABJEHAAX, MEHBIIAX, UYeM AABJIECHNE HACBHIMIEHHOTO Mapa
Hayj NJIOCKOH NOBepXHOCTHIO. KarmminnapHas KOHIeHCAUAsS
IPUBOLHT K Pe3KOMY NOAbEMY H30TEPMbI ancopbmuu,

BOIIPOCHI J1d CAMOKOHTPO.JIA

1. B uem cocToaT ocoOGeHHOCTH AACOpOIAA ra30B U NApOB HA
TBEPABIX NOBEPXHOCTAX? '

2. Yem oramuaeTca (mamuecKasa ajcopbumms oT Xemocopl-

© nuu?

3. Kakue yyacTKu ecTh Ha msorepMe Jlemrmiopa? Kaxue
MaTeMaTHUYeCKHE YPABHEHHSA XAPAKTEPHUIYIOT Kayk bIH
yaacTox?

4. TlepeuncanTe OCHOBHBIE IOJIOXKEHH Teopan JleHTrMIOpa.

5. Kak ¢ momomblo Teopuu Jlenrmiopa MOMKHO OOBACHUTD
CTyneHuaTyIo afcopbuuio?

6. B ueM cOCTONT CYLIHOCTH MOTeHIMANLHOMH Teopun [Tonaan?

7. Kakue jomymennasa Aexar B OCHOBe Teoprau BIOT?



60

8.

9.
10.

11.

KOJJOHIHAT XHMHSI

——

Kax ¢ momomsio Teopun BAT MoxHO onpesennaTs yiAenb-
HYIO IOBEPXHOCTH afcopGenrta?

Kaxoit nponece HaskIBAETCS KANMJUIAPHOM KoreHcanyeit?
Or raxmx daxTopoB 3aBHCUT ajcopOIHs HA MOPMCTHIX
ancopbBenrax?

Kaxne csoiicTBa rasoB BAUSAIOT HA UX agcopbumio?

3akxonuue usyienue 2naav 4, vt JoNHCHbBL

1) sname:

OCHOBHEIE MOJIOMKEHUS TeOPHil MOROMOJEKYNAPHOH | MO~
JHUMOJEKYNAPHOR afzcopbuuu rasoB Ha TBepALIX MOBEPX-
HOCTAX;

ypastennasa Ppelinganxa, Jlemrmiopa, BOT, Kennsuna,
YTO OHH XAPAKTEpH3YIOT;

(haKTOpHI, OT KOTOPBIX 3ABHCAT AACOPOIHA I'a30B A ITAPOB
Ha HENOPHCTHIX U IOPHCTHIX azcopOeHTaX;

2) ymemn:

O0BLACHATEL XAPAKTED PASNHAYHBLIX U30TEPM aJcopOImmu;
OmpefeNsaTh BeNUIHHB! d, U K ¢ mOMOmBI0O YpPaBHEHUSA
Jlenrmiopa;

rpadrdecKku pemarh ypasHeame BIT.
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AJICOPBITHS PACTBOPEHHOTO
B JKMIKOCTH BEIIECTBA
HA TBEP/IOM AJICOPBEHTE

Adcopbyua Ha zpanuye pasdeanqg «maepdoe meno—icud-
KOCmMb» — 39MO CAMONPOU3BONbHOE KOHUEHMPUDOBGHUE Da-
CMEOPeRH020 deujecmea 80AU3U NOBEPXHOCMU meepdozo ad-
copfenma. :

Ipu paccMorpernu aacopbouu U3 pacTBOPOB HA TEEPAOM
apcopbeHTE, TAK e KAK IIPH MCCACKOBAHWHA a&ACOpOUHM HA
TpaHHIIE Pasfena «KHAKKUHA pacTBOp—ras», HeoOXOAUMO yUH-
THIBATH BCE MEKMOJICKYJIAPHLIE B3aMMOAefCTBHNA B PacTBO-
pe: MeIy MOJIEKYJIAMH DACTBOPHTENA, MEKAY PACTBOPEH-
HEIM BeIECTEOM M PacTEOPHTENAEM, MeXAY PaCTEOPEHHKIMHK
BemecTsaMu. B To e BpeMa HeoGXOAMMO YUHTHIBATE CIAOMK-
HOe CTPOeHHE IIOBEPXHOCTH TBEPAOro TeJja, €ro CHIOBOE IMoJe,
9T0, KaK Bkl IOHHMAeTe, He TAK-TO IPOCTO.

Iloxa He cymecTByeT eZMHOMN TEOPHM IPOIECCOB aacopG-
IMH Ha TBepAbix agcopbenTax. Her eguHoro MEenus, Ha 4TO
GoabIre Moxoka aacopbousa pacTBOPEHHOTO BEINeCTRA Ha TBEp-
ABIX axcopbeHTax — Ha azcopbmuio rasa Ha TBEPAKIX Teaax
WM Ha XCOpOnHI0 pACTBOPEHHOI'O BEILleCTBA HA MNOBEPXHOCTH
pacTeopa. OfHH uccregOBaTeNH CIUTAIOT, UYTO axcopbomsa pa-
CTBODEHHOTO BEeINeCTBA HA TBEePAOM 8ACOpOeHTe MONUMHAETCH
TeM JKe B8KOHAM, YTO M axcopbmusa rasos. Mpyrme — uTO
3aKOHOMEPHOCTH aJCOpOOUM Ha TPAHMIE «TBepioe TeJro—pa-
cTBOp» Onrmike K azcopbouy Ha IpaHHIE «pPacTBOpP—Tas», Tak
KakK B 060HX CIyuaAx pelIaiomee sHa4eHHe HMeeT B3anmMo/ieli-
CTBHE MEXAY MOJeKYJaMH B XKHAKoH dase, moumcku obmmx
3aKOHOMEPHOCTEH [OMKHBI OCHOBRIBATLCA HA TEOPHH MKHAKO-
ro cocrosamus, JIoka eguHON TeOpHH ajcopbuym He CO3RAHO H
HCHOJABL3YETCA annapaT Kak Toi, Tak B Apyroi ajcopbmsn,
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- fIsnenus apcopbnuy M3 KHAKHX DACTBOPOB HA TBePAbIX
aacopbeHTax MHOrooGpasHsl B KaaccuuuupyioTes 06LIYHO B
3aBHCHMOCTH OT IPHPOJKI 8ACOPOTHRA: MONEKYNApHAA aAcop0-
IUs; HOHHAS agcopbrua; aacopOnua KOJLIOUIHBIX YACTHII.

5.1. MOJIERYJIAPHAS AJCOPBIIHSA H3 PACTBOPOB

Monexynapuas adcopbyus — adcopbyus u3 pacmeopoe
He3aNeKmpPOLUmMOoe Unu caabvlx snexmporumoa. B amux cay-
yaax pacmeoperHble eujecmaea adcopoupyiomes Ha noeepx-
HOocmu meepdozo mena 8 eude MoaeKyn.

OcobeHHOCTDh Tako# afcopbIHuK COCTOMT B TOM, YTO Haps-
Ay C pacTBOPEHHLIM BEINECTBOM 8JCOPOHPYIOTCA MOJIEKYJIBI
pacTBopuTeisi, AKTHBHbEIe HEHTPH HA MOBEPXHOCTH TBEPAOro
Tesa B TOM HIIM HHOM CTeNeHH 3aHATHL MOJEKYJIAMU PACTBOPH-
TeNA, AN aACcOPOUEH PACTBOPEHHOI0 BEIECTEA €0 MOJEK YT
BOJIACHBI BLITECHHTD C TIOBEPXHOCTH MOJIEKYJALI DACTBODHTEIIA,

DKClepUMEHTANLHO a4copOlOMi0 PACTBOPEHHBIX BEINEeCTB
HA TBepAOM aAcopbeHTe @ H3YUAIDT, H3MEPAH MOJIAPHYIO KOH-
HEeHTPaNHIO pacTBOpa 0 KOHTAKTA ¢ aacopbenToM (¢p) B moc-
Jie HaCTYIUIeHHUs afcopOIMOHHOr0 paBHOBeCcHA (C,):

a= L(ﬁ’—-:g'-)—.—v—Mom,/r, (5.1)
m

FZie¢ 4 — KOJIAYeCTBO aACOPOGHPOBAHHOrO BEINECTBA, IPHXO-
Asieeca Ha 1 r agcopbenTa; m — macca ajcopfenrta, 13 V —
of6beM pacTBOpa, M3 KOTODOTo MAeT azcopbmus, ams,
DarTOPH, BIUAIOIIAE HA MOJCKYJIAPHYIO azcopfnuio:
PaBHOBeCHAaA KOHIIEHTDANWUA PACTEOPEHHOT'O BEIECTEA;
IPHPOAA PACTBODHTEISA;

nupupoza ancopOeHTa;

PHPOZa PACTBOPEHHOTO BEINECTBA;

TeMIepaTypa, BpeMda aacopbmum.

5.2, BABHCHMOCTb MOJIERY TTPHOU AJICOPBITUHA
OT PABHOBECHOW KOHITEHTPAITNH
AJICOPBTHBA (Cs)

Ora 38BHCHMOCTEH ONUCHEBACTCA H30TEPMaMU aACOPOIHH,
KOTOpEIE MOXKHO CEBECTH K CACAYVIONAM IATH THIAM:

1) nzoTepma JleErMIOpa, KOTOPAsS 0TBEYAET MOHOMONEKYASP-

ROl aAcopOUMHE 1 ONMCHBAaETCA ypasEeHEeM JleHrmiopa:
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Ke
a=ag,—3_: 5.2
“1+Ke, (5.2)

2) n3oTepMa IMOJMHUMONEKYIAPHOIT axcopbumm, KoTopad MoO-
sker OBITH OMMCana ypaBHemHeM Teopnu BIT;

3) H30TepMa ancopbruu, KOTOpadg ConpoBoEaaeTcs abcopl-
nuei;

4) nsorepmMa axcopbuuu ;um cJIydaeB, KOTAA aacopGeHT 10-
CTATOYHO XOpOIIoO aACOPOHpYyeT pacTBOPHTE/IE;

5) naorepma oTpHUIaTeAbHONR afcopbnun, Koraa KOHOEHTpA-
OHR MOJIEKYJ pPACTBODEHHOIQ BEINECTBR B aCOPODAOH-
HOM CJI0e MeHbLINe, 4eM B o0'beMe pPacTBopa. :

B ofnacT cpefHMX KOHOEHTpanuii afcopfrusa ajcopboas
JOCTaTOYHO XOPOLIO OIMCHIBAETCH ypaBHeHHeM MpeilBpnuxa:

a=B-c;’", (5.3)

rxe B u 1/n — mocTosHHKEE BeNIUYHWHEI, 3HAYEHUA KOTOPHIX
HaXOAAT K3 SKCIePUMEHETAIBHLIX. JAHHEIX.

Jna onncanus axcopbnum U3 pacTBOpa HA TBEPAOM TeJse
npuMeHNMO ¥ ypasBHeHune I'mG6ca:

¢, ,do
T=-r G -

OAHAKO CJOMHOCTD ONpeAcNecHAA 8 HA FPaHAIE TBepAOe TeI0—
pacTBOp He TO3BOJAET HENOCPEACTBEHHO MCIIOJNL30BATL ITO
ypaBHeHHE.

5.3. BIHAHUE HA MOJERY JIAPHYIO AJICOPBIIEIO
IIPHPOJIRI PACTBOPHTEJA

Tax kKax MOJEKYJAbl aACOPOTHBA ¥ MOJEKYJIHI PACTBOPH-~
Telda ABIAAIOTCA KOHKYDEHTaMH IpPH ajacopbmum, OUeBHMAHO,
gToueM Xyie ancopbupyercH paCTBOPATENb, TeM Jydme 0y-
AeT aacopOHpPOBATECA PACTEOPEHHOE BeIecTBO. A PACTBOPH-
Tean aacopbupyeTca TeM XyiKe, deM GOJbIIE ero MOBePXHOCT-
Hoe "HaTsxeHHe (o). OTcIoza BRITEKAIOT 2 3aKOHOMEPHOCTH:

1)-agcopbnun Ha TBepAOM axcoplieHTe MIET Jydine M3 BOX-

HBIX PacTBOPOR H XY’Ke M3 OPraHAYeCKHX pPacTBODPOB;

2) mpaeuino IMTunoea; aeM Jrydme pacTBOPHUTENDL PACTEODPAET

BeIeCTBO, TEM XYJKe BeIecTBo aicopbupyercs M3 pa-

CTBOpA.
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5.4, BTUAHHUE HA MOJIEKY JAPHYIO AJICOPBITHIO
IIPHPOZTBI ANICOPBEHTA

N3 ceoiicTs agcopbenTa Ha aACOPOIMIO BARAIOT €TI0 IOJNAD-
HOCTBb M IIOPHCTOCTb. JKCIEePAMEHTANLHEIC ZaHHKIe MO3BOJIH-
an chopMyIHpOBaTE MPABHIO: HENOAAPHLIE Mmeepdvie Mmead
Jyuue adcopbupyom HenoxapHuie adcopfmuest u naodopont.

Bauanne mMOPHCTOCTH 3aBUCHT OT COOTHOIIEHHA pasMe-
poB mop azncopbenTa ¥ MOJIEKYJ PacTBOPeHHOT'O BeEIeCTBA.
Ecnm Monexyasl pacTBOPEHHOTO EBellleCTBA MAJK H JIETKO
MPOHHKAIT B IOPH! TBEPAOTO Tena, TO HOPHCTOCTL GOAnIIe M
ayulile AaeT aacopboua. Kpynauie MONeKyabhl He MOTYT IIO-
nacTh B Y3KHe NOphl ajcopleHTa, X aacopbmua YMeHbIIaeT-
cda. Jro moaTBep:xkiaeT mpaBmio Hwrxro—Tpaybe — T.e. ¢
POCTOM ANMHHLI MOJNIEKYJIKI afcoOp6TuRa BhbIllle OnpeAeIeHHOTO
KPHATHYECKOro 3HAYCHUS ancopbIiua YMeHBINACTCA.

5.5. BAMSHUE HA MOJERYJISPHYIO AICOPEITHIO
TIPHPOJBI AJICOPBTHBA

OnpezenuTh BIASHUE IPHPOAK ancopOTHEA MOYKHO, HC-
XOAA W3 Npasuna ypPaeHUEAHUA NOAAPHOcMell PeOundepa.

ITpoyece adcopOyuu udem 6 CMOPOHY YPAGHUBAHUSR TO-
aAaprHocmeil paz u mem cunbHee, eM Dolvule NEPEOHALANL-
Haa pasHocmy NoAAprHocmel.

THonapHocts a3k MOKHO XapPaKTepPH3OBATh BeIMUHHON
£ — AUDNEKTPHIYECKOH MpPOHNIaeMOCThIO. YeM Gonnlre €, TeM
foneure monapHEOCTh (hasnt. Mcxoaa us npasuna Pebuaaepa,
PACTEROPEHHOE BelecTro OyaeT aAcopbHpPOBaTHCA HA TBEPAOM
Teje, €CJIN BRIIOJNHACTCH YCIAOBHE:

&y < &pp <&y, TEM Jyullie, YeM GobnIe BeNdINHA (8rs — £p);

€y < gp3 < Eppy TEM JyuIie, YeM OoJbmre (8p — £rs)

TAe €, — AHMIJNEKTPHUECKAd NPOHNIAEMOCTH DACTBOPHTENH,
€p.p — AHIIEKTPUYECKAS MPOHNUIIAEMOCTh PACTBOPEHHOTO Be-
IEeCTRa, & — AWIJIEKTPHYecKas NMPOHHIAEMOCTE TBeDAOTO
BellecTea,

W3 mpaemia ypasamBapus nonsapHocTeit PeGuuaepa
MOXKHO CJeJIATh PHA BAXXHBIX BRIBOJOB, KacalomuXxca aj-
copbum IIAB u3 pacrBopor. Mrl snaem, uto IIAB B cuiy
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cBoeil JuPHABHOCTE PACTEBOPAIOTCA KAK B NOJAPHHIX pa-
CTBODHTEJAX, TAK U B HeNONAPHHIX. B 3aBUCHMOCTH OT
BHuJa PaCTBOPHTENS JOJKeH BRIGMPATHCH HMOAXOAAIIMI aj-
copbent. Tak, nna agcopboum ITAB u3 BOgHBIX PACTBOPOR
eJefiyeT HMCHONB30BaTh 2udpodobuble (HemoNapHBIE) TBED-
Ible Tena, HaIpuMep, yronb. B 3TOM clyuae BLINOMHAETCH
YCNOBHE: Eyroxs, < EnaB < €m0 . Ancopbunsa 6yzer Tem Gonb-
me#t, 4emM Gonpmie pasHOCTHL (€y,0 — Eyroms). IIpE axCcOP6-
oun MoseRynsl ITAB cTporo opHeHTHPOBAHKI: YIJIEBOZO-
poxHEI pasuKan B3auMoefiCTRYeT ¢ NOBePXHOCTHIO YIIIA,
a MoNApHAs YacTh — € BOZOH. ITHM NPABKIOM O6bACHAET-
ca TOT GaKT, UYTO B BOAHLIX PacCTEOPAX CTHPAILHOIO IIO-
pomka (ITAB) ropaszao nerde 1 GhicTpee CTHPAIOTCA CHHTE-
THYECKHe TKaHM, 4eM XJonuyarofyMarkHble NN JNbHAHEIE,
Tak KaK IOCJHefHUE SBIAIOTCA ropasno Gonee MONAPHLIMH,
a 3HAYHT, (€m0 — Ecumr.) > (EH,0 — Ex.6) M aZcCOPOMUA CTH-
PAJIBHOT'O MOPOLIKA HA CHHTEeTHYECKOI TKAHH OoJblle, yeM
Ha XJ0m4aTo6yMaXKHOH WM NLHAHOMN.

Ana agcopbuum IIAB 13 HeNONADHKIX PacTBODHTENEH
(Gexsona, TONyONa K T.A) CAEAYET ACIONB30BATh THIPOGHIE-
HuIl ancopbent — cunurarens (Si0;), rauny # 1. A, Opu-
eraranua Monekysa IIAB Taxoma, UTO HENONAPHKEIA yrieno-
JOPOAHKM pajMKan HANPABNEH B HEMOJAPHBLINA pPACTBODH-
TeNb, & NONAPHAA YACTh MOJEKYJh B3aMMOJAECTBYyeT ¢
NONAPHLIM afcopbeHTOM. B 9TOM ciryuae BhINONHAETCS He-
paBeHCTBO: SC,H., < EgAB <Erpe

MOIKXHO OTMETHThH TAKYKe H UACTHEIEe IIPABUIA.

1. C ysenmnuenneM MOJMSpHOH# MAacCh! PACTBODEHHOTIO Bele-
CTBA €ro ajcopbnmoHHad cnocoGHOCTh BO3pacTaeT.

Ha 3To0if 3aKOHOMEDHOCTH OCHOBAH (hDepMEHTATHBHBIH Ka-
TANIu3: CJIOXKHELIE OPraHWYeCKHe MOJEKYJAb! afcopOupyioTcs
Ha (QepMeHTax, pasjaralTcd 1oj HX AelicTBeM Ha Oosee
MeJKue, KOTODhIE NecopGHpYIOTeA, YeTyas MecTo foyee Kpym-
HbIM MOJIEKYJIaM.

2. ApoMaTHUecKHe COeAMHeHNA aaCcopOUpPYIOTCA Ayulle, YeM
anucdaTniecKHe. i

3. Henpeaennuplie OpraHHyecKHe COSANHEHAS acOpOHpyIoTCs
Jyulre, yeM npejeiabHbIe.

4, Ilpu ajacopObmuu HPENeJLHBIX OPrafMyecKHX KHUCJIOT H
CIHPTOB KAUYECTBEHHO cOONIOfaeTCA SMIIMpHYECKOe npa-
suno Jwrno—Tpaybe:

3-1860
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AdcopOyuonnas cnocobHocme yseauuueéaemcs 6 3-—
3.5 pasa npu ydaunenuu yzreeodopodnoil yenu Ha 00RO 38eHO
(—CHz~).

CuexyeT 3aMeTHTH, UTO YKA3AHHbLIE YQCMHbie NPAGUNR
HE eblnoaHalomcea 0aa adcopbyuu Ha Meakonopucmuvix ad-
copbenmax.

5.6. BPEMS AJICOPEIHH.
BAMAHHUE TEMIIEPATYPHI HA AJICOPBIIHIO

Ancopfuma M3 pacTsOpoB HAeT MejfJeHHee azcopOmmn
rasoB, Tak Kak Auddysusa B XXHAKOCTAX NPOTEeKaeT 3HAUH-
TeabHo MepiaeHHee. OHa MoxeT OBITHL YCKOpeHA mepeMeIrs-
BaaneM. OcoBeHHO MeNeHHO IPONCXOAUT ancopbuusa Gonn-
IIUX MOJEKYJ HA MeJKOIMOPHCTHIX azcopfenTax, TAK Kax B
3THX CJIyYafX paBHOBECHE YCTAHABINBAETCA MeJJICHHO WIH
BOBCe He HacTynaeT. Iloeviwenue memnepamyps. NPABO-
AUT K yMEHbWIeHUIO ajcopOnan, HO B MeHBIIeH cTeleHH,
geM upu -afcopéuun rasos.

5.7. HOHHAA AXCOPBEINA
B3 PACTBOPOB

Honrana agcopbums — ajcopbousa M3 pPaCTBOPOE CHAL-
HEIX 3JeKTPOJHTOB. B 2TOM cjryuae PACTBOPEHHOE BeIeCTBO
ajcopbupyercd B Bujie HOHOB.

Wounaa agcopOnusa sapadeTcs Oosee CIOMKHEM IIpOLec-
COM II0 CPABHEHHUIO ¢ MOJIEKYJASPHOI aacopOijmeil, Tak KaK B
pacTBOpe NPHUCYTCTBYIOT YyiKe HACTHIH KAK MUHUMYM 3 BH-
JOB: KATHOHKI, AHHOHK DPACTBODPEHHOr? BEIIECTBA W MOJIEKY-
JIEI PACTBOPHTEASA.

OCOBEHHOCTH HOHHOH AJICOPBLIHH

1. AZlcopbupyIOTCa 3apANceHHbie TACTHIIN (HOHbI), & He MO-
JIeKYJEbL.

2. AzncopbIusa IPONCXOAUT TOABKO Ha NOASPHLLX aacopbeH-
TaX, YACTO €e TaK M HA3KIBAIOT — IIOAApHAA aZcopOnHs.

3. Ancopbuus conpoBodaerca oOpasoBaEHeM 080iiH020
anexmpuyeckozo caon (3C).

4. Afcopbuusa ABAAETCH UIOGUPAMEALHOU, T. €. HA KAXIOM
JZAaHHOM aficOpOeHTe KATHOHE M AHHOHH aJCOpPOMPYIOTCA
HEOAUHAKOREO.
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5. B ocHoBe HOHROMH axcopbunu AeRAT XuMULECKUE CHARI, ¥
OHA uallle BCETO KUHEMUNECKH HeoOpamuma.
‘6. lna monAON afcopGIdE XapaKTepHO ABACHHE 00MEHHOU
- aacopbuun.

@®AKTOPHI, BJIHAIOIHAE HA HOHHYIO AXCOPEIIHIO

1. Xumuueckas npupoda adcopbenma

Yen Gojice TONAPHBIM SBISETCH ancOpOeHT, TeMm Jydme
OH aficopOupyeT MOHBL! M3 BOAZHKIX pacTBopoB. Ha akTHBHEIX
IeHTPpaX, HeCYmInX IOJOXKHTeNbHRH 3apay, axcopbupyores
QHMOHEI, HA OTPHNATENbHRIX — KATHOHLI.

2. Xumuuecran npupoda uonos

a) Ha agcopbnuio HOHOBR GONBIIOE BINSHUE OKA3EIBAET
BeJIH4YMHA paguyca noHa. deM OOJbINTe KPUCTANINUYSCKHIH
pazuyc MOHA IIPA OAWHAKOBOM 3apafe, TeM Jydmie OH ax-
copbupyercsa, TAK RaR C YBENWYEHHEM KPHCTAIIHUYECKOTO
PAAHYCa BOHA BO3PACTACT €r0 NOMLPUIYEMOCHID, & CIefoBA-
TeAbHO, CIIOCOOHOCTh HPUTATHBATHCH K IOAAPHOH mOBepX-
HOCTH — ajcop6GHpoBaThc# Ha Hel. OZHOBPEMEHHO YBeNH-
YeHHe KPECTANERYECKOr0 PAARYCA DPMBOAUT K YMEHBIICHHIO
FRAPDATALER WOHA, a 910 olvieruseT agcopbumio. B cooTsert-
CTBHH € 3THM MOHLEI MOXHO PaCHOJOMXHATD B PAALL II0 BO3Da-
cTalome# crnoco0EOCTH K afcopOI My, HasHBAEMLIC JUON-
ponnbiMu padamu unn padamu Fopmeiicmepa:

Li* < Na* < K* < Rb* < Cs*
Mg?* < Ca?* < Sr?* < Ba?

Cl"m<Br <NOg <I < NCS‘
adcoply = o P

6) Yem Gonbire sapsjy HOHA, TEM CHIbHEE HOH OPWTATH-
BAeTCHA TPOTHBOIOMMKHO 3ADSKEHHOH NOBEPXHOCTHIO THED-
JOT0 TeRa, TeM CHAbHEe aacopbrms:

K+ << Ca?t << Al? << Th4+
peurenue aampduuu

Ocoln1it HHTEpEC ANA KONNOAAHOM XHMHH OpeNcTaABJLS-
eT agcopénua MOHOB NOBEePXHOCTHIO KPUCMAAAL, B COCTAR
KOTOPOTO BXOAAT TAKHE e WIH POACTBeHHEIe HOHBI. B sTOoM
cayuae agcopOouio MOKHO DacCMATDHBATH K&K KDUCMAA-
AU3GYUID, T. . GocmpoilKy KPUCMAARURECKO pewsemku

3*
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cIocoOHBIMHE aacOpPOMPORATHECA HA Helt moHaMH, OTO MOIBOJIH-~
1o ITanemy u Pasncy chopMyanpoBaTs CleAyOmee MPaBUao:

Ha rxpucmaanuunecroll nogepxrocmu adcopbupyiomes me
UOHbL, KOMOPbie cnocoOHbL FocmPauU6amsd KPUCMAAAULECKYIO
pewemiy u darom mpydHopacmeopumoe coedunenue ¢ UoKa-
MU, 6X00AWUMU 8 KPUCTMANIL.

Tak, ecJIu MBI HMeeM KpucTasn XxJaopuga cepebpa nAgCl,
a B pacreope noukl K' u Cl°, To azcopbupoBaThca Ha Kpu-

cranne 6yayr noHu Cl”
o x

nAgCl | +K*+ClI > |nAgCl [CD K+

@ x

5.8, HOHOOBMEHHAS AJICOPBLINSA

HonooOmennan adcopbyus — mo npouecc, npu Komo-
pom meepluiii adcopbernm obmeHuaaem CE0U LOHbLL HA UOHbLL
mozo e 3HAKA U3 HUIKO020 pacmeopa.

IlepBrie coobmennsa 06 nomoo6MeHHON azcopbnum GLLIK
cpenans! B 1850 r. gesaBUCHMO ApYT OT APyTa aHrIHACKHME
yuensiMu ToMncomoM u Voem. M3yuas cocoGHOCTE OUE K
TOTJIOMEHNI0 yA0OGpeHNi M HMX BLIMBIBAHHIO AOMKAEM, OHM
obuapyKHIn OOMeH HOHAMH MeAy NOYBOM M BOAHLEIMH pa-
CTBOpDAMHE cONei.

OCOBEHHOCTHU OBMEHHOH AJICOPELHH

Ob6mennas ajgcopbmusa cneyuguina, T. e. ¥ O6MEHY cIio-
COGHBLI TONBKO ONpeAesieHHbIE MOHKI, 10 CBOEiH NMpHpOJe 3TOT
nponecc TpubaMKaeTCA K XMMHYECKHM SBICHHSIM; He Bce-
rzaa obpaTimMa; npoTekaer Gonee MeAJIEHHO, YeM MOJEKYJIAp-
Hag aacopOnmA; MOMKeT IPUBOAUTHL K naMeHeHno pH cpeasr.

BemecTra, npoaBaASiomue CrIocoOHOCTh K HOHHOMY O6Me-
Hy, HA3BIBAIOTCH uonumamu. UOHNTHI UMEIOT CTPYKTYPY B
BHJIe KAPKACA, ¢CIIATOTO», OORIYHO, KOBAJIEHTHLIMU CBA3SA-
mu. Kapxac mMeeT NHONOKHTENBHEIA HIK OTPHIATEIbHRINH
3apsaja, CKOMIICHCHPOBAHHBIH IIPOTHBONONOKHLIM 38pPSAA0M
MOABHACHEIX HOHOB (IIPOTHEOMOHOR), KOTODHIE MOI'YT JIETKO
38MeHATLCA HA Jpyrue HOHHI ¢ 3apPSJIOM TOrO Ke 3HAKA,
Kapxac BeicTynIaeT B poiu nosumoHa B 0GYCIOBAHBAET Hepa-
CTBOPHMOCTDL MOHHTA B DACTBOPHTENAX.
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RJIACCHOHKAITHA AOHHTOB

Eaunoi knaccuburaumu noauTtos gHetT. O6EIYHO 1x KJIAC-
cHOUOUPYIOT N0 CAeAYIOIINM NPHIHAKAM: IO ITPOUCXOXKIE-
HHUIO (IDUPOJHEIe H CHHTETHYECKHE); 1O COCTABY (HEOPTaHH-
YecKHe M OpraHMYecKHe); 0 3HAKy 3apsja o6GMeHHBAIOMIMX-
¢HA MOHOB (KATHOHHTH, AHHOHUTHI, aMGbOMKUTEI),

K mpupoaHniM HeOPraHHYeCKHM HOHHTAM, OOMEHHMBAIO-
IMUMCA KATHOHAMH, OTHOCATCH KPUCTALIAYECKHE CUINKATEI
THUNAa OEeOJHTOB: MabasuT, IMAyKOHHT K AP.; K IIPUPOJIHEIM
AHNOHATAM — HEKOTOPhle MHHEpaJibl, HAUDHMED, AIaTHT.
IIprpoasriMy NOHATAMHA OPTaHUUYECKOI'O IPOMCXOMACHHSA AB-
JNAIOTCSH, HAIPHMED, CONCPKAIIHUECH B TOYRE I'YMUHOBbIE KHC-
JIOTHI — BBICOKOMOJIEKYJISPHKIE COeUHEHHA ¢ PA3IHYHLIMHK
(byHKDUOHANLHKIMY IPYNINAMH, CIIOCOOHRIMK K HOHHOMY 06-
meHy., OuE 00sa5a10T aM(POTEPHLIMH CBOMCTBAMH B I103TOMY
MOryT OOMEHHEATh KAK KATHMOHbBI, TAK M aHMOHE!, Ilpmpozx-
HbIe HOHUTH! He HAULMH INHPOKOTO MPAKTHYECKOrO NpUMeHe-
HHA, TaK KaK MMEIOT PAJ HeJOCTATKOB, B 4ACTHOCTH, OHH
XMMHYeCKH HeCTOMKH M He O0NaiaioT OCTATOUHOM MexXaHH-
YeCKOH IMPOYHOCTLIO.

IlepBrIMH CHETETHUYECKAMH HOHUTAME GLIJIM IJIABJIEHEIE
Hu reneobpasHble NEPMYmMumbl. — aJTIOMOCHINKATEH, TOJ00-
HbIE€ IPUPOZHBIM HeONARTaM. I'esre06pasHLIe MEPMYTHTH CPaB-
HHTEeNLHO AOJITO IPUMEHANM JJIA YMATIeHHSA BOXBL.

ITupoxoe pacnpocTpaHeHNE MOJYYUIN HOHUTHI HA OCHO-
BE OPraHHYECKHX CMOJ — CHHTETHYEeCKHE UOHO0OMEHHbLIe
cmonvt. IX mpenMymecTra

® BRICOKAA MeXaHHYECKAasd IPOTHOCTD;

& BRICOKAS XMMHUECKAs CTONKOCTL;

e Gonbirag cop6nUMOHHAA eMKOCTh, TAaK KaK 06MeH MOHAMM
YacTO MAET 1O BCeMYy O00beMy CMOJIKI, & CTPYKTYPa CMOJIBL
OGEIMHO NpOHHIAeMAa XIS HOHOB, HAXOAAMIUXCH B pa-
cTBope. PasMeps! 3epeH HOHHTOB HAXOAATCH B IpeResax
or 0,25 mo 2,0 mm.

CMmonnl, cnoco6HEIe OOMEHHUBATE KATHOHLI, HABLIBAIOT Ka-
muonumamu, ogn cogepixar rpynner; —SO3H; ~COOH; —~OH
(derONBHEBI). [IpuMepanu KaTHOHUTOB ABNAIOTCH (heHOMGOD-
MaNbaeruIHble CMOJEI,

Cmonsl, criocobHbIe OGMEHHBATLCH AHHOHAMH, HASLIBAIOT
AHUOHUMAMU, OHH COREePKaT aKTHBHEIe rpynnel: ~NHy; = NH;
=N; —N(CH3)sCl".
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Ecnu HOHUT TMPUBECTH B KOHTAKT ¢ PACTBOPOM 3JIEKTPO-
JINTA, TO yepes OHPeAeNeHHOS BPEMSA YCTAHOBMTCS paBHOBE-
cre MeXKJy HORAMH B HMOHHTE M B DACTBOpE, HASKIBAEMOE
uoH000MeHHbiM pasrosecuem. HoroOOMeEHOS paBHOBeCHe B
o6i1eM BujJie BBITJIAAWT TAK:

ZyMy +Z M, & Zy M3 + Z,M, ,
rae Z, n Z, — 3apaam obmMeHuBalomuxca mosos M, u M.
KoucranTa aroro pasHOoBecHs K, HaskIBaeMas KOHCMAH-
moil uoNHOZ20 00 MEeHa, PABHA:
_ & o

K P (5.5)
I'ie ¢ — KOHHEHTPAIHS HOHOB B MOHHTe, ¢ — KOHNEHTpS&-
IAA AOHOB B PacTBOpE.
" Yaero And XapaKTepPHCTHREM HOHHOTO o0OMeHA IMONBL3YIOT-
¢a ypaBuenueM Hurxonverozo:

I R VR )

. P ¢ X

K =Klz’ =———'—E§/z! .c;/z: . (5-6)

HRa paEHOro HOHWUTR KOHCTaHTa ofMena oTpamaeY CBOM-
crBa OOMEHMBAIIINUXCA MOHOB H XAPAKTEPHIYET CeACKTHB-
HOCTH HOBHMTA II0 OTHOIMEeHNIO K TeM HAM MHKIM HOHAM.

5.9. CMAYHBAHHE

CMauueanue — 5TO MOBEPXHOCTHOE ABJACHWE, 38KJIO0-
yamoumeecs BO B3IaUMOeCTBIE YKHAKOCTH ¢ TBEDABLIM AIH
APYrHMH XHUAKHMH TEeAaMH IPY HAAHYHE OFHOBPEMEHHO-
FO KOHTAKTA € BO3AYXOM, fIBieHNs cMauuBaHUA OREIKH K
ancopOIMOHHEIM, TAK K&K ¥ Te H RPYyrue ONpeAeAdIOTCH
BNMEHCUBHOCMbIO 83aumodelicmeun mewdy morexynramu
DA3AULHLIX eeujecma.

PaccmorpuM sBnrenme cCMAYMBaEMA HA HPHMEDe Kaniu
MHAAKOCTH, HAHECEHHOH HAa MOBePXHOCTb TBEPAOro TENA
(cymecrByer Takie ABJIeHMe CMaTHBAHHA ORHOM KHAKO-
ctH apyroii). Ilpn sToM MoryT HaGMIORATHCA ABA Kpafinmx
cayqasn.

1 cayuaii. Kanna XAZKOCTH ¢AMORpPOWSBOABLEO DACTEKA-
ércA Ha NIOBEPXHOCTH, NOKA HE TOKPOET BCIO IIOBEPXHOCTH
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B NOK& CJHOH JXHEKOCTH HE CTAHET MOHOMOJEKYJAADHBIM.
9710 noanoe cuavusarue, Ilpavep: Kamia BOALI Ha 006€3MKH-
PEeHHOM CTeKJIE.

2 cayuail, Kanna XuIKGCTH Ha TBepPAON HOBEPXHOCTH
CaMONIPOHSBOJBLHO NPHHHMAET OHOYTH chepHuecKyio (op-
My. B aToMm caydae roBOpAT, UTO TBepAad HOBEPXHOCTH He
CMAUYHBAETCH KUAKOCTHIO, HAOHIOZRETCH HOAHOE HECMAYU-
éanue. IlpuMep: Kamisg PTYTH HA HeMeTANJIHYECKOH IO-
BePXHOCTH.

Mexay 3THMH KpailHHMH CAyJasMH Ha0JI0Jai0TCA pas-
JUYHbIe [IPOMEMYTOYHEIe, KOrJa IOBEPXHOCTb ¥ACHIUYHO
eMavuBaenca HKHFKOCTHIO.

W3 TepMogHHAMHKA BH 3HAETE, YTO CAMOHPOH3BOJIBLHO
HPOTEKAIOT MPOUECCHl, MPHBOAAINNE K YMEHLIISHUIO CBO-
6oaHoOil sHeprun cucrembl. B faHHOM clyuae uponecec Ipo-
TeKaeT HA IOBEPXHOCTH, CAEHOBATEAbHO, OH AOJMEH CO-
OPOBOKIATHLCH YMEHLOICEHBEM C68060FHOl nosepxHoCmHGH
sHepzuu, KOTOpas XapAKTEPH3YEeTCA HOBEPXHOCTHBHIM HA-
TsRenneM o. JI0 TOro, KaK KAl HAHECHH HA TBEDAYIO
HOBEPXHOCTh, DT& HOBEPXHOCTHh HAXOJHJACh B KOHTAKTE C
BO3AYXOM H HMeJa NMOBePXHOCTHOE HATAMKEHHE Gyyp. 110-
BEDXHOCTHOE HATAKEeHME HHJKOCTH Ha I'DaHHIE ¢ BO3AY-
XOM Oy JCOra KAWL OKa3aNIACH Ha TBEPAOH TOBEDPXHOCTH,
MEKAY HMMH BO3HHKJIA MPAHNIA, KOTOPAR XapaKTepHayeTcd
HOBEPXHOCTHMM HATHIKEHHMEM Orp.x. CHeJOBaTEeNbHO, IOBE-
JeHHe KANJIH OnpelelifieTCd COOTHOUIEHHEM Oy M Opp .
Beaw 6op.p > Gmams TO CHCTEME BHIDIZHO, YTOOB Kanad 3ax-
pHLIA UAcTh TBEPAOHd HOBEPXHOETH, T. €. pacCTexiIach .0
Heit. IIpu 5TOM OPOMCXOZMT UYACTHYHAA IAMEHA IOBEPXHO-
¢TH ¢ GomnHieit MoBepXROCTHON snepruell (Gn.) IOBEpXHO-
CTHIO ¢ MeHbIeH ¢80604H0i 3HepPTHeii(Cyy.u), YT, GCTECTBEH-
HO, OPUBOZMT K YMCHLHICHHIO 34iIaCA 3HEPrMH B CHCTEME.
OzaBaKo eCAH Kalaf ;KHZKOCTH Oyjier pacTeKaTrCds, TO yBe-
JIMYATCH IAOMIAAb IOBEPXHOCTH, ¢ AMUIKOCTH—Ta3%, & 3TO NpH-
BeeT K yBeJINUeHHI0 cBoOo oM 9HepruH cucreMul, Orcioza
MOMHO CALAATH BHBOK, YTO €CNH (O — Ors.w) > Cwpy OYEET
HPOMCXOAMTH DOJN0e CMaunBanue. ECHA (Om.r — Orpm) COHMB-
MEPHMO € gy MHAKOCTH OYFZET OIPAHHYECHHO DACTEKATHECR
f10 HOBEePXHOCTH.

B ToM ciyuae, KOIMAA Oy < Omu, HAOHIOASETCA HecMa-
YHBAHWE TBEPAOrO TeNa MKHAKOCThIO, TAK KAK HOABJCHUE
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B CHCTeMe HOBEPXHOCTH (TBEpPAOe Tel0—MHIAKOCTh) BMECTO
(TBepnoOe Teyo—Ta3) mpHEBelsio Obl K yBeaHueHHI0 cBOGOAHOM
3HEPIMHU CHCTeMEI. B 3TOM cllydae Kamns 3XHIKOCTH B miea-
Jle AONMKHA TPHHATE chepuuecKyro GOpMY M KOHTAKTHPO-
BATH C TBePAOH IOBEPXHOCTHIO TOJbKO OfHON TOYKOI, HO B
JeliCTBUTEJIbHOCTH Ha KaIAI KHAKOCTH JeificTByeT cHJIA TH-
JKeCcTH, HeCKOJbKO CILIIOIIHBASA ee, O3TOMY (OpMa Kamau
nAHImb Onuska K chepuuecKoi.

Mepoit cmaunsaHus sBAAETCHA Kpaesoil yzoa 0, uuoraa
€ro HABLIBAIOT Y2J0M CMAYUBAHUA.

Kpaesoii yzon (8) — amo yzox, komopwiii 06pasyem Kan-
A% C NOBEPXHOCMBIO MBePI020 meaa co CMOPOHbL HUTKOCMU.
3mo yzon mewdy meepdoil nOGEPXHOCMBIO U KACAMEALHOL 6
mouke conpuxkocHoséenus (as (yzon ecezda usmepaom co
cmoponyL Hudrxocmu ).

Ha puc. 5.1 norasaue! Kaniu, o6pasymoni#e ¢ TOBEPXHO-
C¢ThI0 Kpaesble yrisl 0 < 90°, 0 = 90°, 0 > 90°.

Puec. 5.1
Paszauunsie cayuau Henoanozo CMaYUBARUA

Ecau Boga Ba TBepAoil nosepxuocTu o6pasyet 0 < 90°, to
TaKyI0 HOBEPXHOCTH HASKIBAIOT 2udpoduavhoii, ecau 0 > 90°,
TO NOBEPXHOCTh HA3LIBAIOT 2UTPOPOOHOIL.

IIpuBoAMM 3HAUEHHA KpAeBOTO yria, 06pasyeMoro Bo-
o Ha MOBEDXHOCTH PA3NHYHBEIX TBEPARIX Tex B atmoche-
pe Bo3ayxa: KBapn — 0°; manaxut — 17°; rpadur — 55—
60°; Tanrnk 69°; cepa — 78°; mapadun — 106°; dTopo-
nnact — 108°.

OueruzpHO, YTO yeMm GoJblile KpaeBoil yroja, TeM B MEHb-
miell CTeleHHN HHAKOCTh CMAYHBAET IIOBEPXHOCTH TBEPAOro
Tena. Kax GbLio yxasaHo BbIlle, CTENEHb CMAYHBAHHA, &
SHAUNUT, ¥ KPaeBoOil YroJ 3aBHCAT OT COOTHOUICHHST BEJIHUYHH
HOBEPXHOCTHOTO HATAMEHHS HA FPaHULAX: BO3AYX—TBEPAOE
TENAO Grupy MUJKOCTb—TBEPAOE TENO Grpx H BOILYX—HH]-
KOCTb G




T'aasa 5. AdcopOyua pacmeopentozo 8 MHudiocmu aeuiecmaa 73

B ycnoBHAX DABHOBECHH 5TA 3aBHCHMOCTh BHIpAXKaeTCs

ypasunenuem Onea:
Orpr ~ Topu
Crpr = O + Owr €OS 0 MM cos0 =L I8 (57)
W-T

W3 ypaBaenusa (5.7) ciaefyeT, YTO €CAH Gipp > Orp)
cos0 > 0; 0 < 90° — cMaymBaHHe TOJHOE WK UACTHYHOE;
€CJIH Opp; < Opa} €08 0 < 0; 0 > 90° — HecMayuBaHUE.

5.10, AITE3HSA

K sasnennaM agcopbuum m cMaumsBaHMd OIH3KH TaKe
SABAeHUHA adze3uu.

Adzezusn (npuaunanue) — smo s3aumodeiicmeue mexoy
npusedeHHLIMU 8 KOHMAKM NOBEPXHOCTMAMU KOHAEHCUPO-
6anubLX (a3 pasnoil npupodst. Ecan ABe BaaHMHO HEPACTRO-
PHMEIE XUAKOCTH JHOO MHIKOCTA M TBepRoe Teio, Jubo,
HaKOHEIl, ABa TBEepALIX Teja HpUBEAEHLI B TECHLIH KOHTAKT,
TO TOA AEHCTBHEM MEXMOJIEKYIAPHBIX CHJI OHH TPOYHO IpPH-
JHUOAIOT JPYT K APYrY, TAK YTO AJAfA HUX PasAeseHus HYKHO
IIPOM3BECTH OnpegeseHnyIo pabory. Kak npasuio, agresus u
CMavYHBaHHe CONYTCTBYIOT ADYT APYTY M COOTBETCTBYIOIIHM
o6GpasoM xapaKTepusyioT mexxdasHoe B3aumopeiicteme. An-
resud OOyCJIOBJEHA CMPeMACHUCM CUCTIEMbL K YMEHbULEHUIO
nosepxXHOCMHOlL 3Hepzuu, cAedosamenbHo, ABAIEMCA CAMO-
NpouU3BONbHLIM NPOUECCOM. '

Padoma adzesuu W, — »ro paboTa o6paTumoro paspsl-
BA 4JIT€SHOHHON CBH3H, OTHECEHHAA K efHHHIe IUIOMALH,
oz /M2,

ITonnas pabora ajgresun, NpuXORAIasdcs Ha BCIO ILIO-
mans S KOHTaKTa TeJj, pasHa:

W,=W,-8S. (5.8)

Bo3MOKHBI TPH CIYYAA aATe3HH.

1. Adzesua memdy deyma wcudrxocmamu.

IIpegmonoxum, uTo fBe MUAKocTH I B 3 compukacaloTcs
APYT ¢ APYI'OM H HAXORATCA B cpese 2. MBICIEHHO OTHEeNHM HX
Apyr ot Apyra (puc. 5.2). Torga o6pasyioTcs aBe mOBEPXHO-
CTH: JKMAKOCTH ! ¢ MOBEPXHOCTHBLIM HATAMEHHEM Oy 9, KHA-
KOCTH 3 ¢ HOBEPXHOCTHBIM HATAMKEHHEM O3, 4 IOBEPXHOCTH
pasjelia ¢ IOBEPXHOCTHLIM HATIXKEHHEM O3 MCUE3HeT.
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Puc. 5.2 0 e Ty
Hamenenue Mexcdasnnix S =1
nosepxnocmeii npu omdenenuy 2= s m—
HECMEWUBAIOUSUXCR HUTKO- L et e 23 3

cmeit 1 u 3 8 cpede 2 = St~ B

Pabora aaresun 6yxeT pasHa:
W,=032+ 02,3 + Oy,3. (5.9)

9T10 ypaBHeHue BHepBhle BbhiBes [Jonpe. U3 ypaBHeHus
Jiionpe caenyer, uro pabota agresmm W, Tem Goabliie, ueM
GoJblile DOBEPXHOCTHEIC HATAMKEHHS HCXORHBIX KOMIIOHEH-
TOB ¥ UeM MeHbIlle KOHeuHOe MexxdasHoe HaTaKeHHe.

2. Adzezun mexncdy Hudrocmuio u meepiviit HIEAOM.

IIpeanosmosxuM, 9TO HA MOBEDXHOCTH TBEPAOTO Tejla 3 Ha-
xopuTCA Kanad smugrocTH 1 B cpepe 2, PabGory aaresuu no
ypasaeHEnIo {5.9) BLIYNCANTSL HENb3A, TAK K&K IOBEPXHOCT-
HBIe HATHMKEHUA O 3 M O3 s 00nIuHO Hem3BecTHEL. OFHAKO a7TA
BeTHUMHBL MOMHO MCKIAIOUUTL> H3 ypasmeHmsa Hionpe, poc-
noabzoBaBnIHCh ypasuenueMm (5.7). Torza

Wa = 01,2 + 61,2 CO8 0=- 61,2 (1 + cos 6). (5.10)

3. Afeesusn mexcdy meepduvimu meraru.

PabGoTy agresus B 3TOM CAy4Yae HEBOZMOMKHO BEIYHCIUTH
¢ nmoMobio ypaBserui (5.9) u (5.10), Taxk KaK moBepXHOCT-
HOe HaTAMeEHIIe Ha I'PAHAIIE «TBEPAOE TEJN0—BO3AYX» OOLIYRAD
HemusBecTHO. J{Ja 00'bACHEHNSA AIME3WH TBEDPAOTO TEa K TREp-
JKOMY Telly OBLI NpeAsiOMeH PAA TeopHi, HPUMEHWMHX K
Pa3NAYHLEIM YACTHHIM CAYIRAM, OXHAKO YENBEPCAILHON TED-
PHH J0 CHX IIOpP He CYILIeCTBYeT.

PaboTy agresus OOpeAendioT dKCICPHMEHTANLEO PN He-
HOCPEACTBEHHOM PA3PYIIeHHH COeZRHEHNA NAN KOCBeHHEIMHA
MeTOAaAMH. :

5.11. HPAKTHYECKOE NIPHMEHEHHUE
PACCMOTPEHHHIX ABJIEHHH

AzncopGuus Ha rpAHUNE «TBEPAOe TEI0—KHIROCTEY AMe-
€T OrpOMHOe ImpaKTHdIeckoe 3HaueHHe. OHA JIG/KHT B OCHOBE:
® reTEepPOreHHOTO KATANHSA;
e XpoMaTtorpadum;
® KpalneHHs;
e CTHPKM;



Faasa 5. ADcopOyus pacmaopennozo é ¥xudxocmi seujecmaa 75

® NPOIECCOR H3BJICUCHMS NPAMEceHt B OUHCTKY #HIKOCTE;
® paspyHIeHHS AMCIHEPCHBIX CHCTEeM ¢ KHMAKOH AHCIEpPCH-

OBHOI Cpexnoi;

® DPOMBUIIJIEHHOTO NPOUIBOACTBR HAIIEBLIX HPOXYKTOB

(o9BCTEE JTaHONA, OCBCT/FHHMA HHBS W BHHA W T. By, &

TARAE KOMAIIHETO NPORIBOACTES HEOIH).

JAnrs oceeTaeENd GYyNBOHOB B OTBSPOB MCIONIBIYETCH Chi-

poii simunLIii Gesox. B ropaueM Gynnone OH «CBEPTHIBAETCHY,
obpasys TBEPAYIO NOPHCTYE MAcCCy, H& KOTOpOit ajxcopbupy-
OTCA BEIECTBA, NPHAAIOIEE GYILOHY MYTHROCTS.

CrmexyeT OTMETHTS, YTO HAIIN BEYCOBHIE ONTYIICHHA CBEIR-

HBI ¢ axcopbIMeil BeINECTB Ha OIPERENICHERIX YIACTKAX A3RIKA.

Bonsmoe npakTHYecKOe 3HAYEHNE NMeeT CMAYHBAHHE:

B TEXCTHALHON TEXHOMOTHH XOpoIee CMaYHBAHNRE BOJIOKHA
H TEaHel ARNAeTCA YCAOBHEM KAYECTBEHEHOIO KpAIIeHNS,
OTOEAMBAHUSA, CTHPDKH H T, X.;

X0pomiee CMA4YMBAHME BAYKEO AJAA YCHEIIHOIO NpUMeEHe-
HAH ABCEKTOPYHFAIHAOR, TAK KaK JHACTHA pacTeRul m
MEePCTARQH NOKPOB JKHBOTHBRIX BCeraa ruapodobubn;
CMAaYHBAHHE COOTEETCTBYIOIIEMHE KHEAKOCTIME METANI0B
ofseruaer HX MexaHMYECKYI0 06paboTKy (pesanue, chep-
IeHHe, MIRDOBRY, DOXKPOBRY); '

Oypenve HeTAHBIX CKBAMKHNE B MOPHLIX mOopojax obJser-
gaeTcHd, €CIN DPHMEeHATh CHenualbHbie GYpHIBHBIC Da-
CTBODH, COAEPIKAIINe CMAYHBATEIH;

DPH JYHEHARA, CHa#Ke N CBADKE METAJLJIOR, & TAKJKE CKJIeH-
BAHEY TEEDALIX Tei HEOOXOZAMO XOpOHIee CMauMBaHHUe
NOBEPXHOCTH;

H8 SBICHREX H30HPATENBROTO CMAYHBARIA OcHOBaHA duro-

© TanmA — BamaAeitmnll MeTox oforameHwa PYX E T. A.

Hapaay co cMauwBaRmeM AJif MEOrHX HPOLECCOB UrpaeT

GoJIBIITYIO POJXB afresusa. K Takum npoleccaM OTHOCHTCH:

CKJICHBAaHHE MATEDHAJOB;
HaHeCeHHe JIEKOKPACOTHLIX B I'AJILBAHHYECKIX ITOKDHITHIA;
HoXyvJeHNe MATEPHANIOB HA OCHOBE CBASYIOINX H HANOJ-
ruTeneil (6eToH, pe3uHa, CTERIOMIACTAKE B T. A.);
cBapKa ¥ naifKa MeTalJoB;

neYaTanue;

KpanIeHue,

Afresust B 3HAYUTENLHOR CTeHeHH OUPEAECIAET KaYeCTBO

MAaTepHANOB H Hagemui,



76 KONJIOHAHAA XHMHA

3AKJIIOYEHHE

Monerynsapuasa agcopbuus uz pacTBopoB — npomece 60-
Jee CIOXHHEI IO cpaBHeHMIO ¢ afcopbmmeil Ha rpaHmne
«KuAKOCTR—Tasd». Hapagy ¢ cuaossiM nosem TBepAoik asul
HeOoOXOMMO NPUHEUMATE BO BHUMAHHME MEMMOJCKYIADHbIE
B3aNMOAEHCTBUA B MMHAKOCTH, KOTOPHIe YAcTO HrpalT pe-
LIAONIYIO POJIb.

IIpu paccMoTpeHHH aacopbuMM rasoB ¥ NMAPOB HA TBep-
AoM ancopbeHTe HCXOAAT U3 TOTO, YTO B HAYANBHBIA MOMEHT
HOBEPXHOCTH ajicopbeHTa cBO0OAHA, a 3aTeM IO Mepe yBeJH-
YeHHA IaBJIeHHNA rasa ITOCTeNeHHO 3anojiHsgeTcA axcopOTu-
BoM. Ilpu agcopbmuu m3 pacTBOpa MOBEPXHOCTH aAcOpOeHTa
Bcerga DOJHOCTHIO 3aHATA MOJICEKYJIAMH DACTBOPHTENA H pa-
CTBOPEHHOTO BeIecTsa. PacTBODeHHOe BeIlecTBO MOKeT aj-
copOHpOBATHCS, TONBKO BEITECHAS C IOBEPXHOCTH MOJIEKYJIbI
pacTBOpHTENd, T. €. NPOHCXOZHT O0MEHHAA MOLEKYAADHAA
adcopGyusa. Takum o6pasoM, B MOJIeKyISpHOii agcopbiun 13
PACTBOPOB YUACTBYIOT K&K MHHHMYM JBA KOMIIOHEHTA H MEX-
Iy HIMH HMEeT MeCTO KOHKYPEHIUA 3a MeCTa B HOBEePXHOCT-
HOM cJIoe.

Ancopbuusa ITAB ua rpaHune «TBepoe TEIO—KHAKOCTh»
HMeeT MHoro obmiero ¢ azcopbuueil Ha rpaHHIE KHIKOCTb—
ras. Tak, k¥ ofouM BHaamM afcopOnHH DpMMeHHUMLI YpaBHe-
uuda lenpu, Opeiisgnuxa, Jenrmiopa u npasuio [ioKiIo—
TpayGe. BmMecTe ¢ TeM, HMeIOTCS CyILIeCTBeHHbIe DA3IUYHA.
Ha rpanune »xugroctTe—ra3 mojexkynsl [IAB opueHTHPOBAHEI
BCErfa OfAMHAKOBO: MHAPOQMILHEIC NONAPHLIE YACTH MOJIE-
KYJI HanpaBJIeHul K Boje, a rHApodobHble HemoJIAPHEIe paJH-
KaJabl — K BO3AYXy. OpuenTanusa mojnexkya ILIAB Ha rpanunie
«TBEpPAOE TENO—KHUAKOCTh® NPOUCXOZHT B COOTBETCTBHH C
IpaBUIIOM YpPaBHUMBauusd nojspHocreil PeGusagepa.

Monexynapnaa agcopbmus H3 pPACTBOPOB CYILIECTBEHHO
3aBHCHT OT CBOICTE PACTBOPEHHOrO BEIIEeCTBA, PACTBOPHTENA
u agcopbenTa. Tak, a) BelgecTBo afcopbupyerca TeM Jiyuilie,
YeM OHO MeHee DACTBOPHMO B JAaHHOM DacTBOpHTele; 6) Ha
TBEPABLIX HOBEPXHOCTAX aACOPGHPYIOTCH TOJNBKO BemlecTBa,
obiajaomue IOMIPHOCTHIO, IPOMEKYTOUHOM MeX Ay moiap-
HoCTAMU (as; B) HeHoJApHBIE TBepALle Tela Jydlile axcopou-
PYIOT HeNoIApHLIE aLcOPOTHBLI B HaoGopoT. CyIiecTByeT TaK-

e pAA APYTHX YaCTHBIX 3aKOHOMEDHOCTe .
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W3 pacTBOpOB CHJIBHBIX BIEKTPOJHTOB H& NOBEPXHOCTH
TBepALIX BeImecTB aAcopOoupyioTcs moHbl. Acopbuusa yBean-
YHBAETCA € YBEJINYEHHEM KDHCTAJLINYECKOro pajuyca ¥ 3a-
pAga HOHA, NPOTHBOMOJOMHOIO 3apARy moBepxHoctH. Ha
.IIOBEPXHOCTHM KPHCTALIOB H30HpAaTeIhHO COPOHPYIOTCS HOHEI,
cnocobHEle JOCTPANBATh KPUCTAINIECKYIO pelleTKy (mpa-
Bujo ITanera—®asnnca).

HexoTophle TBepable BemecTBa ~— HOHHTHI CIIOCOOHEI 00-
MEeHHBATH CBOH MOHBI Ha HOHEI TOrQ JKe 3HaKa B pacTBope.
Mexy HOHAMH B DAcTBODE€ M B HMOHHTE YCTAHABINBAETCH
uoHoOOMEHHOe paBHOBECHE, KOHCTAHTA KOTOPOIO OTpakaeT
cBoiicTBa 0OMEHHUBAIOIMXCA HOHOB H CeJIEKTHBHOCTH HOHMTA.

K asireHuo agcopbnnu GIuM3KH SABJEHHA CMAYHBAHHA M
aZire3anH, ONpefeNAI0IHec HHTeHCUBHOCTHI0 B3aNMOAeCTBI i
MeX/Y MOJeKYJNaMH DPasHbIX BeIlecTB.

BOIMPOCHI NJII CAMOKOHTPOJIA

1. Yro sBAseTCA NPHYMHOH afcOpOIME PACTBOPEHHBIX Be-
HIECTB HA IOBEPXHOCTH TBEPABIX Ten?

2. Kakasa agcopOuus HA3LIBAETCHA MOJEKYJAAPHON, OT KAKUX
¢daxTOpPOB OHA 3ABHCHUT?

3. KakumMu MaTeMaTHYECKMMH YPABRHEHUAMH OIIHCHIBAIOTCSH
H30TEPMBl MOJEKYAAPHOHA azcopbmun?

4, Kax 3aBHCHT MOJeKYJIsapHad agcopbnusa oT npupoisl pa-
CTBOPEHHOI'O BEI[eCTBA, PACTBOPHTENA H axcopbenTa?

5. ChopmynupyiiTe NpaBHJIO YPABHHBAHHKSA [TONAPHOCTEH Pe-

" OnHpepa.

6. ITepeunciure ocoGentocTn monHoi agcopbumu, Kax ona
3aBHCHT OT PAasMepoB H 3apialoB MOHOB?

7. Chopmynupyiite npapuio Ilaunera-®adanca.

8. B ueM COCTOHT CYIIHOCTh MOHOOOMerHO afcopbuun? Ka-
KO€ COCTOSIHHe HASBIBAETCA MOHOOOMEHHEIM PaBHOBECH-
em? Kaxasd BelmymHa ero xapakTepusyer?

9. Kaxoe fBJIeHNe HadbIBaeTcA cMaunBanneM? Yem oHO obyc-
JIOBJIEHO?

10. Yro nassiBaeTcd YIJIOM CMaYHBaHHA?

11. Kax#e moBepXHOCTH Ha3bLIBAlOTCA I'HAPODMNIBHBIME, THI-
podoGHBIMH?

12. Yro HaswviBaeTca afresmeii? Or vero saBHCHT paboTa an-
resun?
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3axonyus usycenue 2aaewvi 5, 6v. BOANHL

1) snamv:

(daKTOpEI, OT KOTOPHIX IABHCHT MOJNEKYJIApHad axcopt-
nus;

ypaBHeHns Ppeiingnuxa, Jlearmiopa, I'nb6ca;

OT uero 3aBHCHT HOHHAHA agcopbuud;

CYIIIHOCTD ARJIEHHI CMaYHBAHUA H aATe3HH, ¥eM OHH ofyc-
JIOBJICHBI;

2) ymemu:

IIpe/IcCKasHIBATL BeIMIMHY MOJICKYJIsSpHOH agcopbuuu B
3aBMCHMOCTH OT HPHPOAH ajncopbeHTa, COCTABA M CTpOE-
HHS a5copbTiBR, IPHPOALI DACTBOPUTENA;
COIIOCTARNATL BEIMINHB! HOHHOM axcopfouy pasiMIHbIX
HMOHOB Ha NOBEPXHOCTH KPHCTAJLIOB;

PaCCUATHLIBATE YIOJ CMaduBanns K pabory aaresnu.



JYACTBHh BTOPAA

JJHOPOBHBIE
30/ H

(KOJIJIOHJTHBIE PACTBOPEI )



I'TABA 6

IIOJIYYEHHME U OYMCTKA
KOJJIOHIHBIX PACTBOPOB

Koaaoudnuvimu pacmeopamu Ha3ul8a0mes evicoxoducnep-
CHble zemepozeHHbie CUCMeMbl, 8 KOMOPulx xoms 6v. 00HO
8eujecmeo HaAxodumcea 8 KOAAOUTHOM COCMOAHUY.

Konaoudnoe cocmoanue — 310 BHICOKOLHCIEPCHOE COCTOMA~
HHEe, KOrJa BelecTBO pasfpobJeHo [0 YACTHI[ pasMepaMH
10°-10"% ¢cM, HeBHAMMBIX B ONTHUYECKHH MEKDOCKOI, HO
npefcTasnglomux coboil arperaThl, COCTOAIHE H3 MHOMKe-
CTBA MOJIEKYJI HJI HOHOB, TAKOr0 MHOXM(ECTBA, YTO 3THM ua-
CTHIAM IIPUCYIIH CBOHCTBA OTHAENbHON TepMogHHAMHBYECKOMR
¢dasnl, HaspIBaeMoil ducnepcnoil (asoil.

Cpezna, B KOoTOpO# pacmpefesieHbl YaCTHILI AHCIEPCHOH
dasnl, HasLIBaeTCH JUcCriepcuoHHoll cpedoil.

6.1. METOJIBI TIOJIYVYEHHSA JHODOBHBIX 30JIENR

O6iue yenoBus noadydyeBusa JModoGHBIX 30aeii — Hepa-
CTBOPHMOCTbL HJIHM OUE€Hb MAaJIaf PACTBOPHMOCTH BellecTBa
IucnepcHoit Gasbl B AUCHEPCHOHHOM Cpele U HAJIHYHE B cpe-
Jle BEUIeCTB, KOTOPHIE CIIOCOOHEI cTa0MIN3HPOBAT, YACTHILBI
AucnepcHoit dhaskl — cmabuiu3amopos.

Ecnn BCNOMBHTS M'padMK 3aBHCUMOCTH YAEIbHOR MOBEepX-
HocTH Sy, dacTul, AucmepcHoil ¢askl oT HX pasmepoB d
(cMm. puc. 1.2), craHeT sicHO, YTO NMoGOOHBIE 30JM 3aHMMAIOT
IIPOMEKYTOUHOE TOJIOKEHNe MEeKZY HCTHHHRIMH PACTBODAMH
¥ rpyGoAMcIepcHEIME cucremamu. ClefoBaTelbHO, HOJNYUYHTD
KOJIOMAHEIE PACTBOPHLI MOMKHO H3MEJILYeHHeM KPYMHBIX dac-
TUN, A0 KOJJIOUAHLIX PasMepoB (ZUCIEPralMOHHLIC METOALI) M
VKDYTIIHeHeM MOJIeKYJl M MOHOB (KOHIEHCAIIMOHHLIE METOMLI).
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JAUCIEPTAIIHOHHBIE
METO]IbI

Hucnepzayuonnvie memodovt — 310 CnOCOOHLI IMOJNYUEHUA -
auodoGHEIX 307eil myTeM APOGIEHMA KPYIHLIX KYCKOB 0
arperaTos KOJNJIONAHLIX pasMepoB.

CymmecTBeHHLIE UEPTHl JUCTIEPTalHOHHLIX METOLOB:

1. YisMenbueHHe NPOHU3BOAUTCA B HHepPTHOH cpese.

2. HucneprupoBanue ABJIAETCA HECAMOIPOH3BOJBLHBIM
npoueccom. O6paszoBanMe JOIONHUTENLHONR MesKdasHOH mo-
BEPXHOCTH CBA3AHQ C HAKOIUIEHHEM JONOJHHTEIbHOH CBO-
GoxHoll MOBEePXHOCTHOHA SHEPTHMH M IPOMCXOJHT 34 CUET CO-
BepIlleHNd BHemIHe# paboThl.

B saBucuMocTH OT BHAa BHemHe# paGoTni, xoTopad co-
BepmaeTcsa HaJ rpybogucnepcHOl cucreMoi, AHCIIepraguoH-
HbIe METOALI MOMKHO TOAPA3ISNIHTh Ha MeXaHndecKoe, yALTDa-
SBYKOBOE M 5JIeKTPHUECKOe AUCIEPTHPOBAHHE.

Mexanuueckoe gpobaenne rpy6oguCIepCHEIX CUCTEM OCY-
IMecTRAACTCA IIyTEM: pasapobnenud, yaapa, HCTHpaHuUd, pac-
IerIe A,

Hamenpuenue YacTuN, £O PasMEpPOB B HECKOJBKO LECATKOB
MHKPOH OCYHIECTBJIACTCH C IIOMOIIBIO WAPOBLIX MEAbHUY.

Iaposas MeabLHUNA ~— STO IONBIH IUIHHAPHYECKHUHE CO-
CyZ, YaCTUUHO 3aMOJHEHHLIA mIapaMy M3 TOro Ke MaTepua-
Ja, 9To M caM muamaxp (craas, arar, Gapdop u ap.), 3aHHA-
maromumu 30-40% or o6mero o6bema cocyza. IIpu MeaeH-
HOM BpaleHHH NUJIMHADA IMaphl ePeKaTHIBAIOTCA, HCTHPaS
H apofa MarepHai.

Ovyens ToEKOEe pasapobrenue (ao 0,1-1 muxpona) poc-
THraeTcA HA CHEHMHANLHBIX KOANOUOHLIX MEALHUYAX C y3-
KHMM 3a30poM MexxAy GuieTpo Bpamamomumcea poropom (10~
20 Teic.06/MHUH) H HEIIOABHUKHLIM KOPIIyCOM, IIDHYEM dYac-
THOBI PA3PLIBAIOTCA WIH MCTHDAKTCA B 3a30pe.

Pa6oramnu II. A, Peburaepa ycTaHOBJIEHO ABJICHNE IIOHH-
SKeHHS COIIPOTHBJICHHS TBEPALIX TeJ YOPYTHM M IJIacTHye-
CKUM fedOpMANMAM, 8 TAKMEe MeXaAHH4YeCKOMY paspyHnIeHHIO
[IOX BIUAHUEM aACOPGIMH IIOBePXHOCTHO-AKTHBHBIX BEIIIECTB.
Dt asneEnsa o6ycJHOBJEHEI 00JerueHHEM Pa3sBHTUA MUKPO-
meJieil B IMOBEPXHOCTHBIX CJAOAX XedopMUDPYyeMOro M paspy-
maemoro resa. IIoBepXHOCTHO-aKTHBHLIE BemecTBa 06Jerda-
IOT AUCIIEPrHpPOBaHHE H CIIOCOGCTBYIOT SHAUHTEJILHOMY IIO-
BHIOIEHHIO CTEIIeHH JHCIEPCHOCTH.

4-1860



82 KOJJAOHIJHAS XHMHAA
s

Ciegyer uMeTh B BUAY, 9TO MEXaHKYECKOE NHCIIEPIAPOBa-
HUe ABJIAETCH 04eHb DHEPrOeMKHIM 1Ipoueccom. JocTaTodno or-
METUTBH, YTO SHEPrusA, pacxofyeMad B CTpaHe Ha pasMoJ Iie-
MeHTA, IIPeBRIIIaeT sHePruo, BhpadarniBaeMyo Bomxcroit I'9C.

Hucnepzuposanue yaompaseyrox IPOUCXORHAT 3a CHET pas-
peiBalOIuX yewnnii, OHE BOSHEKAKT B XHAKOCTH HJM TBEp-
LOM Tejie OpH IIPOXOMACHMHU Yepes HUX YALTPA3BYKOBEIX KO-
Jebanmil ¢ yactroToit 6onee 20 000 I'y, B cexysny (aTr Koneba-
HEA He YAaBINBAIOTCA UeoBedecknM yxom). IIpu npoxomaenvm
3BYKOBOI# BOJIHEI B ¢RCTEMEe BOSHMKAIOT MecTHBIe, GhICTPO Ue-
DPeAYIORIHeCH CXATHA i PACIIHPEHIS BEIeCTB], KOTOPhIe IpA-
BOJAT K €r0 PaspyIeHHI0. JTOT MeTOA NPHEMEeHUM H SBIAACTCH
abpeKTHBHLIM TONLKO PR AACNEPTHPOBAHMM MANOHPOYHEIX
BennecTB (cepa, rpaduT, KpaxMax, KDacKa H T. J.).

Jdaexmpuieckoe ducnepzuposarue. OTHM MeTO/OM NOXY-
Ya10T KOJUIOUAHEIe DACTBOPHL METAJLIOB NyTEeM PACILIICHES B
BOALTOBOM Jiyre aJIeKTPOAOB H3 METAJIA, OOTPYKEHHBLIX B
Bogy. Meropg 6uin1 msobperen I'. Bpesurom B 1898 r. [aa
nosrygeHus 6osee cToiiknx rugpodo6HEEX 30€ii B BOXY BBO-
AAT chegsl cTabUnusMpYIOmMuX sReKTpoanTOB. TakumM obpa-
30M HOJAYYAlOT I'MAPO30AH INEACIHEIX METANJIOB,

Ceepfepr ycopepmeHCTBOBAN 9TOT METOJ, CHEJIaB ero Ipn-
FOAHBIM AN IIONYYeHHUS opraHososel. JIaa aToro o8 npuMe-
HHJI IEPeMEHHBIA TOK BHICOKO# YACTOTHI, & CAMH 3JIEKTPOJEI
TOMEINAJN B MEeTAJLINYEeCKHIi OPOIIOK, JexaImni Ha fHe co-
CyAa B AMCIIEPCHOMHOHi cpefe. Taxum ofGpasoM IIGIYYEHHE
ODPraHO30JIM KeJie3a, HUKeNs, allOMAHMA, XpOMa H APYTHX
METAJLIOB. :

" TaxuM 06pasoM, CYITHOCTE METOAA 3aKJIIOUAETCA B PACHEL-
JICHWH MeTaJLlla SJIEKTPOZA B BOJILTOBOA Ayre, a TaKKe B KOH-
ACHCATTMH IIaPOB MeTa/La, 00pasymuxca Ipu BRICOKOH TeM-
neparype. IloaToMy aJeKTpHUeCKH# coocof coeaunser B cebe
4epThl JUCMEePraNHoHHbIX ¥ KOHAEHCAIMOHERIX MeTONaB.

KOHJAEHCAIHOHHBIE METO/IHI

Kondencayuonnvle memoder — 9T0 CIIOCOGHI MOJYIeHHA
KOJUIOUHBIX PACTBOPOB IyTeM obbexuuennsa (KOHAeHCAHA)
MOJIEKYJI M MOHOB B arperarsi KoJIJIOUAHHX pasMmepos. Cuc-
TeMa M3 rOMOreHHOH NpeBpAIMEeTCs B I'€TEPOTEeHHYIO, T. €.
BO3H¥KaeT Hosaa dasa (qucnepcHaa daaa), O6asareabHEIM
VCJIOBHEM ABISETCA NEPECLLUICRHOCTIb HCXOMHOM CUCTEMEL, -

.
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KorzeHCanmOBHEIE METOABI KJAACCHPHUIUDPYIOT IO IIPHPO-
Jie CHJI, BbISLIBAIOIIMX KOHJEHCANHIO, HA (PUIHYECKYIO KOH-
JeHCAIIHIO U XUMUYECKYIO KOHZSHCAIIMIO.

Pduanueckas KoHaencanua. IleproHavanbHO BemecTBO
HAXOAUTCA B BUAEe MOJEKYJ ujan moHOB. Heobxozamumo co-
BAATH YCJOBHUA, IPU KOTOPHIX OHO Oy/eT KOHJeHCUDOBATLCSH,
obpasya gucnepcHyo (asy, NpUUYeM KOHAECHCAIUA AOJIKHA
IPeKPATHTLCS, KOTAA YACTHUIHE JOCTHIHYT KOJJIOMAHBIX pas-
MepoB. PHsMYECKAA KOHJCHCATMAA MOMKET OCYIECTBIATHCH
M3 NapOB UJIM OyTeM 3aMeHbI PACTBODUTEN. '

Kondencayusa us napos. cxoHoe BelecTBO HAXONUTCHA
B nape. IIpu IORMMKEHUN TeMIIEPARTYPH 2D CTAHOBUTCS Iie-
peCrHImeHHLIM M YaCTHYHO KOHAEHCHpyeTrcs, obpasya mmc-
nepcayio ¢asy.

TaxuM nyTeM NOJAYy4aIOT TMMAPO3OJH PTYTH M HEKOTODPBIX
APYTHX METAJIAOB,

Memod samenvr pacmeopumens. Meros OCHOBAH Ha H3-
MEHEHHUH COCTABA H CBOUCTB AMCHepCHOHHOH cpeawi. Ecin,
HAImpHMep, CHUPTOBOIT pacTBOp ceprl, dhocdopa umu xasndo-
JIN BAMTH B BOLY, BCACACTBUE HOKMIKEHHA PACTBODHMOCTH
BEIEeCTBA B HOBOM PACTBOPHTEJE PACTBOP CTAHOBHTCHA Ilepe-
CHUNEHHBIM H YACTE BEIECTBA KOHAEHCHDYeTCH, obpasysa ua-
CTHILI JUCNIEPCHOM (assl,

XuMuueckas xonaencamud, B oTHx cayuadax BemecTso,
ofpasyiomee aucnepcHyo Pasy, NOAydYaeTCHA B PE3yAbTaTe
XEMHEYECKOH peaxnmr. YTo6GH B X0A€e peakluu 00pasoBali-
O KOANONAHLIN PACTBOD, A He UCTHHELIH PACTEOD HIH OCA-
AOK, HeobxXoauMo cobaiofenne, no Kpaiineit mepe, Tpex yc-
noBuH:

1) uTobs1 BemecTRO gucnepcrofi dassl G0 HEPACTBOPH-
MO B IHCIIEPCHOHHOHR cpeje;

2) yTo0H CKOPOCTh 00paaOBAHNSA 3aPOAHILIEH KPHCTAN-
a0 gucliepcHoil dassl 6sw1a ropasao Gosnlle, YeM CKOPOCTS
poOCTa KPHCTANIOB; 5TO YCIOBHME BHIODOJHAETCH OOBLIMHO TOr-
A, KOT/A KOBIeHTPHPOBAHHEIM PACTROP OXHOI'O KOMIOHEHTA
BIMBaeTCHA B CHIBAO pa3baBiieHHHH pPacTBOP APYTOro KOMIo-
‘HEeHTa TIPY MHTOHCHBHOM NepeMEHIHBAHHE;

3) 9To6nI OAHO H3 MCXOAHLIX BemecTs GbUIO B3STO B U3-
OBITKEe, HMeHHO OHO ABAALTCA CTAGHIH3aTOPOM.

MeToAnl XHEMHYECKONR KOHIZEHCADMM pPasHOOGDasHHI ——
NpaKTHYECKH J06ad XMMMUYECKAH PeaKLHd, IPHBOAAIIAN
a*
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K 06pa30BaHUI0 HOBOH (hassl, MOMKET CAYKHTH CIIOCOGOM I10-
AydeHUA KOJLIOUAHOTO PacTBOpa.

IIprBesieM HECKOJNBKO IIPHMEDPOB:

1. Peaxnus BOCCTAHOBJCHHUA:

Ag,0+H, ! 2Ag +H,0.
3075
9Ty peaxlyio IPOBOAAT B IPHUCYTCTBHH cTabuimaaTopa
(raEmH, KpaxMaJj, JKeJaTHH).
2. Peaknua oKHCIeHHA:

2H,S + 80, ¥ 38 +2H,0.

[cls2:¢

3. Peaxuusa rusponnsa:
FeCl, + 3H,0100’ Fe(OH); +3HCL.
30ak
4. Peaxnna obmeHAa:

K,[Fe(CN),] + 2CuCl, ¥ Cu,[Fe(CN),] +4KCl.

NENTH3ATIAA

Oco6HAKOM CTOUT METOA nenmus3ayul, KOTOPLIH COCTOMT
B ciexyiomeM. MsMenpueHHBIH Marepuan (caka, rpacdur,
TIVHA) MJM NPOMBITHI OCAZOK BElUlECTBa, ITOJYYEHHLIH B
pesyJsTaTe XUMHUUECKOH PeaKIHH OCAMICHHSA, HPOMBIBAIOT
HeGOJILIINM KOJIMYECTBOM PacTBOpa IENITH3aTOpAa, B Pesyiib-
TaTe obpasyeTcd BRICOKOZHWCHepcHAA cHcTeMa. IlerrTusmpo-
BaTh MOYKHO JAJIEKO He BCe OCAJKH; IUIOTHELIE, TAMKeNhIe OCAXKK
He NOAJAIOTCA NENTH3amuu, HaoGopoT, pHIXJHeE, CTYRCHH-
CThIe OCagKH, 0COGEHHO CBEKeIIPHIOTOBJICHHRIE, JIETKO IIel-
THSMDPYIOTCH,

DopMasbHO IENTHIALUIO MOYXKHEO OTHECTH K METOJaM JAHC-
NeprupoBaHud, HO 8T0 HenpasuwasHo. IlenTusupyemsni oca-
ROK — 3TO yiKe NHCNEeprupOBAHHEIN Marepuas, NOBeACHHLIH
KO KOJIOUAHOU CTENeHH M3MeNbUeHHSA, B KOTOPOM YaCTHIILI
B peayJbTaTe CJHOAHHA 06pasoBaJM KDYIHBIE arperartsl.
IlenTusanusa — 210 HApYIMIEHNe CBA3CH MEXY CAMIIIIMMHICS
vyacTunaMu. Yem cinabee aT CBA3H, TEM Jerde IIPOHCXOTHT
nenTH3aAMUA,
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6.2. METOABI OYHCTKH
ROJJIOHTHBIX PACTBOPOB

Ilonyuenuble TeM MM MHLIM CIOCOGOM KOJIOMAHLIE pa-
CTBOPBI 0GBIYHO OYHIAIOT OT HUSKOMOJEKYIAPHLIX NpuMecei
(MonexyJy B NOHOB). YAaNeHMe 3THX NpuMeceil OCYIIeCTBIseT-
¢ MEeTOZlaM¥ AHaJN3a, SIeKTPOAUANN3a, YITPabHILTPAIHH.

JHAJIA3 .

Jduanns 6s11 paspaboran eme I'pamom B 1861 r. Koamno-
MAHBIA PacTBOD, IIOAJEKANIIUN OYUCTKE, HAJMBAIOT B COCYI,
KOTOPHIH OTAENEH NOAYNnPORUYAeMOl MemEPAHOIL OT KPYTOTO
cocyZia ¢ UNCTOHM JAUCIIePCHOHHOM cpeaoi. B xavecTse mosy-
npoHNIaeMoii (T. e. IPOHUIAEMOil JJIA MONEKYJT M MOHOB, HO
HenpoHHNIaeMo# s yacTun Aucnepcuoii ¢assl) MeMGpaHH
NPUMEHAIOT IEePraMeHT, meJuiodaH, KOMIOAWIH, KepaMuye-
cKkue GuUILTPHI M APYyrue TOHKONOPHCTHIE MaTepuansl. B pe-
synsrare puddysun HU3KOMOJEKYJIAPHBIE NPUMECH NepPexo- .
AAT BO BHEIMHMI DPACTBOD.

B Hacrosaljee BpeMs CYINECTBYEeT MHOTO YCOBEDHIEHCTBO-
BAHHBIX KOHCTPYRILUIl Auajansaropos, obecneunsaromux 60-
Jee OuicTpRIA Iponece ouucTRu, MHTeHCHPUKATUA JUATHSa
JOCTUraeTcH:

® yBeJIMUECHUEM IIOBEPXHOCTA MeMOpaH;
YMEHBbIICHHEM CJIOH OUMINAaeMOR JKUAKOCTH;
YaCTOTOH UM HEpePLIBHON cMeno#l BHeIIHEH KUAKOCTH;
MOBBINIEHAEM TEMOEPATYPHI (yCKOpeHue Audbysun).

DJAEKTPOAHAJNI

Anexrpoananus obycrosieH MATpanuei HOHOB yepes MeMG-
paBy nox AeHCTBHEM IPHJIOKEHHO# DPASHOCTH MOTEHIIHAJIOB
nopazaka 40 B/cm. Ilpeanoseno MHOro KOHCTPYKIMIL aneKT-
poauan3aTopoB. CxeMa OTHOCHTEILHO MPOCTOTO JIEKTPOAMA-
JH3aTopa, npuMeHasBnierocs Ilaymnu, npuseseHa Ha puc. 6.1,

Pue. 6.1
Cxema
aaexmpoduarusamopa +
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JuanusaTop COCTOMT U3 TPEeX CTEKJISHHLIX KaMep, pasze-
NeHHHX HNONYNPOHHIAEMEBEIMH neperopogiamu, B 6G0KOBEIX
KaMepax yCTaHOBJIEHBI 3JIEKTPOARI, HA KOTOPLIE OT BHEIHETO
HMCTOUYHHNKA MOCTOSHHOIO TOKA IOAAETCS PASHOCTD IIOTEHI[HA-
nos. B 60KOBEIX KaMepax HAXOAUTCH AHCTH/UIMPOBAHHAA BOAA,
KOTOpas HENpepPLIBHO cMeHAercH. OuumaeMelil 30416, HAXO-
aAmMica B cpeHeil KaMepe, mepeMeNIMBAETCH MEIIANKOIL.

YIAbBTPA®HJALTPAITAA

Yavmpaduaempayueii Ha3LIBACTCA JHANNS, TPOBOAKMBI
oy AaBJICHHEM BO BHyTpenHeil kamepe. ITo cymecTpy, yabT-
paduianTparud ABAAETCH HE METOAOM OUNCTKH 3046, a TRmb
| MEeTOHOM MX KOHIEeHTDUDOBAHHUS.

HHETepecHEIM NPpEMEpPOM €OUCTAHHS SHANHA3IATODA U VIb-
TpadUILTPALlUHA ABJIACTCA ANOAPAT «HCKYCCTBEHHAA HOY-
Kas, NPeAHASHAUCHHBIN AJIA BPpeMEHHOM 3aMeHBl DYyHKIHN
noueK IPH OCTpPOoH NO4YeUHOH HEAOCTATOUHOCTH. AInaparT
OHEPATUBHLIM NYTEM HOAKAIOUAETCA K CHCTeMe KpoBoolbpa-
menus GosapHOro. KpoBb moj gasiieHAeM, CO3LABAEMBIM HYJb-
CHPYIOIIMM HACOCOM («HMCKYCCTBEHHOE CEDAIE») IPOTeKaeT
B Y3KOM 8a30pe MeXAY ABYMA MeMOpAHAMH, OMBIBACMBIMH
CHAPYXH (HHU3MOJIOrHYeCKHM pPacTBOpoM. BJaarosapa Gonb-
mroit pabouedt nnomazu mem6pan (~15 000 cm?) us KpoBH
cpaBHUTeNBHO OuicTpo (3—4 yaca) yAANAIOTCH «OITaKHY —
npoAyKTHI 00Mema ¥ pacniana rkadeil (MoueBMHA, KpeaTHH,
HOHBHI KAaJHA U T, A.).

IIpuMensas ains yasTpadUIsTpoB MeMGPAHR! C OIIpeeieH-
HOH MOPHCTOCTHIO, MOXKHO B H3BECTHOI Mepe Das3/leJIUTh IO
pasMepaM KOJUIOMZAHBIE YACTHIUL M OJHOBPEMEHHO IpuGiIu-
KEHHO OHpEeJeNUTh WX pasMepEl. ITHM criocoGoM GulIn onpe-
JAeneHb! pasMepsl YacTHI, PAJa BHPYcOR M GaxTepHodaros,

OBPATHBII OCMOC

IIpu duaALTpanuyu pacTBOPOB OX LanJeHueM depes Memb6-
paus ¢ eme 60jlee TOHKMMHE IOpaM#, HanpuMep, aleTaTneN-
monoansie (r= 1077 ¢M) DpPOMCXOAUT 3afepiKKa HE TOALKO
AUCIEPCHEIX YacTUI, HO M MOJEKYJ W HOHOB B PacTBOpax
JIEKTPOJIATOB. OTOT IpOIECC, HA3hIBAEMKI zunepdunvmpa-
yueil uIu 06panmHbLlM OCMOCOM, IHPOKO NMPUMEHAETCH B Ha-
CToAIee BpeMs JJIs OYNCTKM IIPHPOAHEIX ¥ TEXHUYIECKHX BOJ,

IIpnENET 06paTHOro OCMOCA DpeACTaBIeH Ha puc. 6.2, -
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B munumape ! mox nopmi-
HeM 2 HaXOZHUTCs OYHNIaeMbIi
PACTBOP, KOTOPHI C IIOMOIIBIO
NoJynpOHKILaeMOi MeMGpansl 3
oraencH ot uucroii Boawr 4. Ilpu
OTCYTCTBHHM BHEIUHETO JABJICHUS :
OPOHCXOAUN O OOLIYHLIR OC- Puc. 6.2
MOC — YHCTAfA BOJA IPDOHHKAAS Odpamnuuiii ocmoc
6n1 yepes MeMGpaHy B HEOUH-

IeHHEI pacTROp. Eciin BHEeIIHee faBleHHe HA NOPHIEHE GOJIb-

e OCMOTHYECKOrO, IIPOUCXOTUT 00pamubii. ocmoc — Iiepe-
- XOX BOAKI U3 OUNINAEMOTO PACTBODA B YHCTYIO BOAY. PacTso-

peHHLIe MPUMECH KOHIEHTPUPYIOTCH B HPOCTPAHCTBe S,

SARJIOYEHHE

KonnmougHble cHCTeMB IIO0 pasMepaM Y&CTHL JHCIepC-
HO# (aspl 3aHUMAIOT MPOMEXYTOUHOE IONOKEeHHe MEXIY
HCTHHELIMH PACTBODAMH H rpybofHCIepCHEIME CHCTEMAMH,
HOBTOMY HX MOKHO IOAYYATL ABYMH NOPAMO NPOTHEONO-
JOKHBMHE NYTAMM:

» ApobiieHHeM KPYIIHBIX YaCTHI| A0 JKeXaemoi AWCIepPCHOC-
™
e coeaMHEHHEM MOJIEKYJ, ATOMOB, HOHOB B arperarsl KoJ-

JIOMHEIX PasMepoB.

JucnieprupoBaEne NIMPOKO NPHMEHAETCH B PasNIMYHBIX
TEeXHOJOIHYEeCKHX IIPOmeccax H IOCTOAHHO IIPOMCXOJUT B
NPHpPOJie; OHO IPOUSBOAUTCA ¢ MPHMEHEHHMEM CHEIMAILHOIO
oGopynosaHuda U TpeGyeT GOJNLIINX 3aTPAT HEPTHH.

MeTo LI KOHAEHCAHH He TPeOYIOT ClIeNaJbHEIX MalluH
H Jai0T BO3MOXKHOCTH IIOAYYATH AHCIEPCHBIE CHCTEeME! GoJree
BLICOKOI JHCIEPCHOCTH,

IIpn moGoM cnocofe NMoNydYeHMS KOJJIOMAHKRIE PACTBOPEI
OKA3LIBAIOTCA 3aTPASHEHHBIMH IIPUMECSMH HCTHUHHO PACTBO-
PEHHELX BeIIecTB (IPUMECH B MCXOAMBLIX MATEPHAIAX, M36HI-
TOK CTabMAM3aTOPOE, NPOAYKTEl XUMHUYECKOH KOHACHCAILMH).
IIpumecH 3eKTPOJHUTOB CHIBHO IIOHIIKAIOT YCTORINBOCTE 30-
neii. TToaToMy nocJjie NOJyUeHENA HX ourmaT. O9HcTKA npo-
H3BOIHTCHA METOAAME JUAJIA3A, SNCKTPOANAAN3A, YILTPadHIL-
Tpannd. YKasaHHLIE METOALI OCHOBAHHI HA IPUMMEHEHHH NO-
JIYOPORHOaeMBIX MeMOpaH, JIerKo MPOITyCKAONIAX MOJIEKYJIbI
M HOHBI ¥ 32/IePXKHBAIOINUX KOJUIOMAHLIE YACTHIIEI,




88 KOJJIOHJHAA XHMHA

BOIIPOCHI JId CAMOKOHTPOJA

1. Karue aucnepcHBIe CHCTEMBI HASKIBAIOTCH KOJLNONAHEIMA
pacrsopaMu?

2. Kax MOXXHO KJIacCHPUIUPOBATL METOABI TOIYICHAA KO-
JIOMAHLIX PACTBOPOB?

3. B ueM COCTOMT CYIIHOCTL METOAROB AHCIIEPrHpOBaHUAT
Kaxoe o60pysoBanune HCIIOJAL3YIOT ANA aToro? B uem 3a-
KIIOYAEIOTCS HEOCTATKH HCIEPramAOHHLIX METOXOB?

4. OxapaKkTepH30BaATEL cHOCOGHI NOMYUEHUA KOJJIONAHBIX pa-
CTBOPOB IyTeM KOHAeHCAIHH.

5. Kaxue ycooBus LOJKHB! COGIIORATRCA AN OCYI[ECTBJIE-
HUS XHMHYeCKO# KOnAeHCAIUH?

6. Kaxye MeTOAB OUHCTKH AUCIEPCHBIX CHCTEM BhI 3Haere?

7. B ueM cocrosaT 0COGEHHOCTH IIPONECCOB AHANU3A, 3JIEKT-
poananusa, yasrpaduabTpanun’?

3aronuus usyuerue zaaevi 6, 6bL JONNCHLL 3HAMbB:
® CYIIHOCTH METOIOB IIOJIyUYEHHA KOJJOHAHBLIX DPacTBOPOB;
® OCHOBHBIE METOABLI OUHCTKH 30JIeil.
O3HaKOMHUBIIHCE C METOAAMH [TOJYICHHA U OUUCTKH JIHO-
¢ob6EEIX 30JI€il, IEPEXOAUM K PACCMOTDPEHMIO HX CBOMCTB.



TTABA 7

ONTHUYECKHE CBOMCTBA
ROJIJIONJHBIX PACTBOPOB

Ilpu nafieHMnU cBeTa HA JUCHOEPCHYIO CHCTEMY MOrYT Ha-
GaropaTscA caexyomue ABJIeHU:

® IIPOXOJKJIEHHE CBETa YEepes CHCTEMY;

e IpeJOMJIEHHE CBETA YACTHIAMH gucniepcHOM dasu (ecan
3TH YaCTHULI NPO3payHEI);

e OTPa)KEHHe CBETA YaCTHNAMH AucnepcHO# dassl (ecian
YacTHI[H HEIPO3DavYHEI);

e paccesiHWe CBETa;

e aGcopbnusd (morJIoIeHNe) cBeTa gucnepcHoit dasoii ¢ npe-
BpaIeHHeM CBETOBOI SHEPIMH B TEILIOBYIO.
IIpeoGnamaroniuit xapaxTep HabaooAaeMEIX ABJIEHAHA 3a-

BHCHT OT pPasMepoB UYacTHI JUCHEpPCHOH dassl, OT HX ¢OOTHO-
IIeHHUA ¢ ZAHHON BOJIHE! NTAJAIOOIEr0 CBeTAa.

Benniit crer (mHEBHOH, CONHEUHEIH CBeT) MOIMXpOMATH-
veH, JTAHA BOJHEI MeHaeTes o 4 - 1075 eM (dbuonerossiii cser)
no 7 -107% cm (kpacHBI cBeT).

IIpoxosxpenne cBera HabaogaeTca ANA IPOSPAYHBIX CHC-
TeM, B KOTODBIX YaACTHIH! ropasfo MeHbIne ZJWHE! BOJIHSI
Nafalomeroe CBeTa. JTO HMeeT MeCTO B CJy4yae MCTHHHEIX
PacTBOpOR (MOJIEKYASPHO-HOHHAS AHCHEPCHA) M GOJIbIIMH-
CTBA MEZMBHAYANLHBIX JKHAKHX BEImecTB.

IIpenomMieEVe M OTpaskeHHe cBeTa HaGmomaloTca AnA cHuC-
TeM, B KOTOPEIX YACTHIBI AUCIIEPCHOMH (askl 3HAUATEILHO 60J1b-
IIe ANMHELI BOAHBI NANAIOMIETO CBeTA. JT0 HEPABEHCTBO BLINIOJI-
HAETCA ANA MUKDOTETEPOreHHEIX M rPyOOAHCIIEPCHRIX CHCTEM.
BusyaanHO 9T0 ABICHNE BHIPAMKACTCA B MYTHOCTH STHX CHCTEM.

Paccearnue ceema sabnioxaerca AnS CACTEM, B KOTODBHIX
YacTHIEL AHCIIEPCHOH Gassl MeHbIIe, HO COUSMEPUMBL C HAMHOM
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BOJIHH Hagamolnero csera. MIMeHHO TaKoe COOTHONIEHME BHI-
HONHAETCA AJA% KOJJIOMAHLIX PACTBOPOB, ONTHYECKHE CBOM-
¢TBa KOTOPBLIX PACCMATPHBRKTCA B aTOM raase (HATTOMHHUM,
4TO pasMepHl 9acTHUI] AMCIEPCHO# (a3bl B KOJUIONAHEIX pa-
creopax — 1075-1077 cm).

Hrax, HauGosee THINYHOE ONTHUECKOE ABJICHHE B KOJJIO-
MAHBIX DacTBOPAX — 3TO céemopaccesHue (onarecyenyuss).

7.1. PACCETHHE CBETA

OnanecreHanuio, 06ycrosieHEYIO CBETOpacceAHreM, HaGmo-
nan Dapageit (1857), a sarem Tungane (1869), oGHapyxuE-
mmit 06pasopaHie CBeTANIErocs KOHYCa IPH IPOMYCKAHUY ITy43-
Ka cBeTa Yepes KoJlonannii pacteop (exorye Taamanss). Ecom
TaKNM 3Ke 06pasoM OCBeIaTh HCTHHHEIR PACTBOD MITH FHIHEHA-
JIVANLHYIO JKHAKOCTE, TO HMKRKOTO CBeYeHAE Be Habioaaeres,
TAX K&K OTH €HCTeMEl SBIMIOTCH OUTHYeCKH HycThuu. B cuy-
Yae MHKDOreTEPOr¢HHBIX M rpyfOgZMCHePCHEX CHCTEM BMECTO
PABHOMEDHOIO CheueHRS Hafonaores orAcabane GHeCTRH,
0GYCNOBJCHHLIE OTPAXKEHHUEM CBETA OT KDPYIHEMX YACTHH,

Teopuro cseTopaccednus cosnan Paneit.

IIpu ppoxoMcaeHMH CReTOBOK BOJIHEI NEPEMEHHEOE BO Bpe-
MEHH 9JIeKTDOMATENTHOe [TOAS BHISLIBACY HOXAPRIANHIC IAC-
run, Bosaukaougme RHIOONN ¢ DEPeMEERNNMH 3IEKTPOMAr-
HEETHRIMH MOMCHTAME SBIRIOTCS NCTOMHRMEAME HNITYYCHEN
ceeTa. B omHOPOAHOE cpese cser, MATYIREMBI BCEMH ANIO-
AAMM, BCICACTBAE HHTePOEPERI U PDACTPOCTPAHACTCH TOJb-
KO B NePBOHAYAALHOM Hanpasiuesun, ECIu XRe B cpefe AMe-
I0TCH HEOJHOPOAHOCTH C LPYIEME NOKA3ATEASNME IIpeoMie-
HHSA, HANpUMED, KOJLIONAELIE YACTHIIH, TO AHIIONH H3IYIAIOT
HeCKOMNEHCHPOBARHOE M3TYIeHIe BO BCeX EATDABJICHAAX —
paccefaHqHabIi cBeT.

HaTeHCHBHOCTD PACCESHHOTO CBETA B DA3JINIHLIX BAIDaE-
JeHnAX pasnuuHa. ORHAKO AAMHA BONHBI PACCESHEHOIO CBETR
TAKASA Xe, KaK M IaAalmero.

Poaneil Brinenr ypaBHEHHE, CBA3HIBAKINES HETEHCHBHOCTL
paceesHrOTO crera I ¢ HETEHCHBHOCTLHIO HARAIGHEIETO cBeTa I,
CIIpaBeLINBOE NPH VCAOBHMY, ITO:

8 Or aaTHHCKOTO cnoBA sopalusy — omax, MMEEDAT MOJOYAO-IOIyGOBa-
PO00 MU MEATOBATO-GENNOr0 HBeTR.
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& YacTHIEI UMeloT chepuueckyw Gopmy;

e YACTMOLI He TPOBOLAT 3NeKTpuIecKuil TOK (T. €. ABIA-
I0TCA HEMETANANYECKHAMHM);

& YaCTHANGI He HOIJIOLIAXOT CBET, T. €. ApasloTca OeciiBer-
HBIMH;

® KOJIOMAHLIN PACTBOD ABAfAETCH PAsfapAeHHBIM B TAKOIi
CTEHeHEH, YT0 PACCTOAHNE MEXKAY TacTAuaMy Sonnme JiIA-
HHI BOXHEI TAZAI0NIET0 CBETa.
Ypapuerue Panea:

24n%V: [ nZ-nt Y
I=1 —+ 2 7|
A% A\ nf +2n
rae V — ofseM OgHOI SACTRIH, V — YaCTHYHAS KOHUIEHTPA-
1A, A — AJUHA BOJHH; 1) — MNOKA3ETEAb NPEJOMACHHS
YRCTHIIE, 72y — NOKA3ATeNb NPENOMISHUS CPomH.

PaccmotpuM 3aBHCHMOCTD 1 OT Da3ARUYHLIX NapamMeTpoB
CHCTEMEL :

1. HrTescuaEOCTh PACCEAHHONC CBETa TeM Goabme, HeM
6oABIIe PAINMIAIDTCE MOEA3ATENN APEXOMICHUA YACTHIE B
epexsl (8 ~ Ro). Tarnm obpasoM, eCAHN NOKAIATENH NPEIOM-
JEHUd 1, ¥ By OXWHAKOBH, TO CBETOPACCeRAUe GyFeT o'rcyr-
CTBOBATH K B HOOXHOPOEHON cpene. :

2. MaTeHCABHOCTE PACCEIHEOTO CBETA TeM Gonbine, ueM
GoanIne AACTRYHAS KOHHEHTpamusa v. MaccoBad KOHIEHT-
panmsa c, r/am’, xoTopoil OGHEIYHO NOALAYIOTCH NPH. IPUTO-
TOBJIEHHE PaCTBOPOR, CBABAHA ¢ TACTHIHON KOHIMEHTPAIIA-
el BRDAIRCHHCM: :

c=v-V.p, {7.2)

rge p — GAOTHOCTh YACTHIEL
Ecaxu noACTABUTL B ypaBHeHue Pajies B3aMen JacTHYHOM
KORIEHTPAIIAE V MACCOBYIO £, HONYIMM:
c-V .
I=Io.K-p'x4, (7.3)

2_ .2 Y
rae K =2478| "0 1 |
AT nf+2ng

Taxmm 06pa3oM, HETEHCUBHOCTH PACCESHHOI'O CBETA MPO-
nOpUMOHANEHA OGREMY YACTHIILI ¥, CIEAOBATENLHO, Ky0y ee
JUHeHHOro pasmepa. .
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CrnefyeT OTMETHTb, YTO DTa 3aBHCHMOCTL COXPaHHAETCH
TOJBKO B 06JIaCTH MAJIEIX Pa3sMEpOB yacTHll, KOria
@- <0,3,
A
rfle r — paguyc 4acTHL,

s BuinMoiil uacT¥ CHEKTpPa TO YCJIOBME COOTBETCTBYET
aHagenuaM 2 - 108 ecm< r < 4 - 10¢ em. C ypenuuenuem r
poct I samepiifercd, a Ipy r 2 A paccedHHE 3aMEHAETCS OT-
paKeHHEM,

Hrax, HHTEHCHBHOCTbL PACCEAHHOTO CBeTa IPAMO IPOoNop-
IHOHAJLHA C.

Ha sTom ocHOBaHC HIpuMeHEHNe U3MepeRui cBeTopaccesd-
HUA AJAA oUpefeleHUs KOHHEHTPAIUH B0JA ¢ YacTUIaMHA
HOCTOSIHHOT'O pasMepa. :

3. UHTeHCHBHOCTL PacCceAHHOI'0 cBeta o0paTHO Ipomop-
LVOHANLHA JJINHE BOJIHBLI B UeTBepTOil creneru. 310 o3Hava-
€T, YTO NPH NPOX0KASHUYN Yepes KOJJIOMAHEIH pacTBop myd-
Ka Gesoro cpeTa IPEeMMYLIECTBEHHO PAcCEeMBAIOTCA KOPOTKUE
BOJHE — cuHEl 1 duoneroBoil gacredt cmexrpa. Ilosromy
GecnBeTHEIII 30JIb B PaccesHHOM CBETE HMEeT roayboBaTyio
OKPacKy, a B IPOXOAAIIEM CBETeé — KPacHOBATYIO.

TonyGoit nper Heba Tak»xKe 00yCHOBICH pacCesHUEM CBeTa
MeJbUadImuMy KaneasKaMy BoAsL B arMocdepe. Oparxenkrit
NAM KpacHEit nper meba npm Bocxoae miam saxone Conmna
o0bAcHAETCA TEM, UYTO YTPOM HJAM BedepoM Habuaiozaercd,
riaBHEIM ofpasoMm, cBeT, IpoIneAINit uepes armochepy.

Baeucumocts I or A* uMeeT u NpaKTHYecKoe 3HAUCHHE,
Hanpumep, B curaanusanni. Kpacuuiil nser BEIGPAH CUIHAKIOM
OIIACHOCTH MMEHHO IOTOMY, UTO OH BHJEH B TYMAHHYIO IOTOAY
Ha GOJBIIMX PacCTOAHMAX, yeM Juofol ApyroiH, BclieacTBHE
MAJIOro paccesHud. JIaMIE CHHEEro cpeTa IPpUMEHSIOT AJIA CBe-
TOMACKMPOBKY, KOTAa XOTAT, YTOOL! OHH OCTAJIVCH He3aMeueH-
HLIMM C CAMOJIETOR, TAK KAK CHMHHE JIYUH IPY NPOXOKAECHWH
yepes TOJICTBHIH CJI0H BO3AyXa, 0OCOOEHHO €CJIM B HEM COAepaKar-
‘cd yaCTMOH OBUIM WM TYM8HA, NOJHOCTLIO PacCenBalOTCA.

Manoe pacceanue HHGpPaAKpacHHIX M KODOTKAX paguo-
BOJIH MCIIOJIL3YETCs AJA JJOKALUM, TaK KaK 9T BOJXHEI obnia-
JaoT Gosbimoi IPOHNIAEMOCTLIO ¥ B TO Ke BpeMdA He3Hayu-
TeJAbHBLIM pacceaHVeM. 3eJieHble DacTeHUA MOIJIOIMaloT IMeH-
HO KPAaCHEIe Ny4M COJHEYHOr'o CBETa, MOTOMY YTO OHHU MEHee
BCEro paccenBaloTes arMocdepoit Semnu.
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7.2. HOTJIOIMEHHKE CBETA
H OKPACKA 30JIEH

Ypapuenue Pases BHBeAEHO IJg HEOKpalleHHBIX 30-
Jxeil, T. e. He noraomapInux cser. OAnaxKo MHEOrME KOJJIO-
HAHBIE PACTBOPH MMEIOT OIPENeJIEeHHYIO OKPacKy, T. €, Io-
IJIOINAIOT CBET B COOTBETCTBYIOmei o6aacTu cnekTpa — 30Jb
BCerja oxXpailey B IBeT, ZOMOJHATENbHEIH K IMOIIOIEHHO-
my. Tak, mormoman cMHIOIO yacth cnextpa (435—-480 um),
80JIb OKA3LIBAGTCA KEJTHIM; IpPH IOIVIONIEHHM CHHEBATO-
sesieHolt vacty (490-500 uM) OH IPHHMMAET KPACHYIO OK-
packy.

Ecnxu Jyuu Bcero BUIHEMOrO ¢HEKTpa NIPOXOAAT yepes Ipo-
S3pAaYHOE TEJNO MAYM OTPAIKAIOTCA OT HENPO3PATHOrO, TO HpO-
3paTHOe TeJ0 KayxkeTcda OecOBETHHIM, a HempospauHoe — Oe-
aeiM. EcIv Tesro morsomaeT nsnyuenye BCero BUAUMOro CIeK-
Tpa, OHO KAXKeTCH YePHEIM.

OnTmdeckué CBOHCTBA KOJNJIOMAHBIX DPAcTBOPOB, CIOCOG-
HBIX X OOTROMIEHHAIO CBETa, MOXHO XapaKTepusoBaTh o UaMe-
HEHUIO UHTEHCUBHOCTH CBETA IMPH NPOXOKAEHNH Uepes CHCTe-
my. JIna aroro ucnonbayior saxon Byrepa-Jlam6epra—Bepa:

I, =1I,-¢*, (7.4)

rae Ip — MHTEHCUBHOCTH nagaiomiero ceera; I,, — MHTEH-
CHBHOCTL NIpOLIEAIIEro Uepes 30Jib cBeTa; B — Koahdumu-
€HT HOTJIOIEeHud; | — TOJIUHA CIO0H 301H; ¢ — KOHIEHT-
pannsa sond. :
Ecau nposiorapugpMuposaTts seipaxenne (7.4), moayanum:

1n-I}L = —kle. (7.5)

1 .
Bexmuuny ln—i‘-‘— HAa3EIBAIOT ONMUNECKOL NAOMHOCMbIO

pacTBopa Bau dxcmunxyueil, Ilpu pabore c MOHOXpOMAaTH-
JecKHM CBETOM BCErJa yKasuIBaloT, IPH Kakoil JauHe BOJIHBI
6ulna oNpefieNIcHa ONTHYECKAA ILIOTHOCTh, 0003Hauada ee D,.

3041 MeTAJLIOB OUEHD CHJILHO MOIJIOMIAIOT CBET, 4TO 06yc-
JOBJIEHO reHepanueif B wacTumax gucnepcuoil dasnl sexT-
PHYeCKOro Toxa, 6oJNbiIas 4acTh PHEPrUH KOTOPOTO Opespa-
maercs B TEIJIOTY.

Ilpn usMeHeHHU pa3MEPOB UYACTHI, U3MEHseTcA IJIHHA
BOJIHHL HOTJIOImaeMoro ceera. Tak, BEICOKOAHUCIIEPCHEIE BOJH
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sonota (r = 20 HM), HOrJIOMIAIOHINE NPEHMYIIECTBEHHO 3eJIe-
HYIO 4acTh CIIEKTPa, MMEOT HHTEHCHBHO KPACHYI0 OKDacKy;
OpH yBEJNYEeHUN DasMepoB uacTul Ao 50 UM oxpacka soseil
CTAHOBUTCA CHHEH.

C yBeanueHneM AUCIEPCHOCTH 30Ji€i METAJJIOB M3MOHM-
eTcd TAKKe MHTEeHCHBHOCTh X OKPACKH, OH8 MAKCHMAJNLHA
IPY CPeIHUX PASMEPAX YACTHIL H oCiabeBaeT XaK NpH yBeIR-
YeHUM, TAK ¥ OPH yMeHbIIeHu# gucuepcHOcTH. Tax, nam-
6oApmIasY MHTEHCHBHOCTL OKPACKM FHAPO3OASA 30J0TA HMEeT
MECTO Ipy pazMepax uactux or 20 xo 837 =M.

3o1# MeTANROB OBNBJNAI0OT HCKIIOEHTENHLHO BLICOKOH HH-
TEHCHMBHOCTBIO OKPDacKHW, HAIPUMED, MHTEHCHUBHOCTL OKpac-
K# KPACHOTO 30JIS 30JI0TA BO MHOI'O pas Goammie, yeM y Kpa-
cuTend pyrcuHa (HPH OANHAKOBHX KOHLCHTPATMAX).

7.3, ONITHYECKHE METO/TH HCCJIEJOBAHMS
KOJIONIHBIX PACTBOPOB

B macTosnice BpeMA ONTHYECKHE METOALI EBAAIOTCH HAMN-
‘fosee pACHPOCTPAHEHHLIME METOEAMH ONPERENeHAd PasMeo-
Ppa, GOPMEL ¥ CTPYRTYDE! KOAAOUIHLIX YACTAL. JTO O0BACHA-
€TCH Heé TOJALKO BEICTPOTOH M yA0GCTBOM BTHX METOAOB, HO H
TOUHOCTLIO IIOJNYUAEMLIX PeayIbTaTos.

HawGonee 9acTo g NCCALAOBAHUA KOAACAAHLIX PACTBO-
POB IPUMEHAIOTCH:

VABTPAMEKPOCKOT NS

3JIEKTPOHHAA MUKPOCKOIIHSA;

HedesoMeTpHA;

Typbugumerpud,

OcranosuMcA Ha HPUHIUANAX, KOTOPBIE JIEKAT B OCHOBE
STHX METOHOB.

YJIBTPAMHAKPOCKOIIAA

Paspemraomnasa cHocOGHOCT: MBKPOCKONA, T. €. HAMMEHb-
i1ee pacCTOAHue, HPY KOTOPOM ABE TOUKH €II¢ MOXKHO BRAETH
Pas3nenbHEo, COCTABARET OKOJIO TOJOBMHE AHEE CBETOBO BOJI-
Hul. Taxkum ofpasom, npu menonsiosanu# OBEITHOrO crerTa
(nnusa sBoass 400-700 am ) zame B8 HAMAYIIIHE MHKPOCKON
BHAUME YACTHOE, PA3MEPEI KOTODLIX He menee 2 - 1075 om,
T. 8. KOJJIONAHEIE YACTANE] JIEAKAT 38 TTPEHeNaMN BHIHMOCTH
B 6BLITHOM MPEKPOCROTIe.
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B 1903 r. 3ugerTond m BUrMOHAH CROHCTPYHPOBAIH
npufop HHOro THIIA — YAbMPAMUKDOCKON, OCHOBAHHLIN Ha
HabJ0AeHUY CBETOPACCEHHMA B OORITHOM OIITHYECKOM MIFK-
pocrone. Ilpu 3ToM cHIOIMMHAA OUAXECHKEeHENUA, BHIAMAA
HEBOOPYKEHHEIM I'JIa30M, PA3PEIHACTCT B 0TGIeCKA 0TS b~
BHX yacTrd. Kaxjuiii orfireck — aro CBeuenlie CBeTOBOIO
Dy4YKa BOJH, DACCESIBHBIX OZHOH JACTHENEH HOJ pasHLIME
YrOaMBE, OHO 3HAYRTEILHO GOJLINTe, YeM NPOeKIH# CaMO
GACTHHE M JOCTYNHO AN MHKDOCKEFAIECKOX perucTpa-
nun. IIpgMas perucrpanus He DO3BOXAET CYAMTE O PasMe-
pax u GopMe YACTHNE, TaK KAK Mbi BaBAOracM He ¢aM®
YacTHIbE, a UX OP0JecKH, HO 9TH NapaMeTPEl MOryT OmnTh
onpegeneds KOCBEHHO.

Jlas1 9TOro BEIAENSIOT ONpEeAeeHHbIl 00beMm V3, moacuun-
THIBAIOT TUCAQ CONEPRAMMPXCH B HEM YMACTHE, H HAXONAAT

n
YacTAYHYI KOHUEHTpamuo v = V Ecan ussecta macco-
Basl KOHIEHTPAIAS 3044 ¢ H IUIOTHOCTE 3004 P, TO 1o GopMy-
ae (7.2) moxno BaliTi cpenRi O6ReM HaCTIHIH V'
V= —c-—.
N vp .

Ecny wacTunsl MMeior chepruecryio QopMy, MOMKEO pac-
CUHTATH CPEARHH PAXWYC T4CTHIEL
3.¢
4zvp

4 3
V==zmrdr=
s . (7.6)

Ecym mpesuoIoKATL, 9YTO YacTHIg nMeer popmy Kyba ¢
pasmepom pelpa I, Torza
v=pE=-"
vp
c

I=3—,
v (7.7

€ nmomaombio YABTPAMMKPOCKONA SHFMOHAM MOryT OHITh
o6HADYIKeHE yacTHRLI pasMepoMm Ao 2 - 1078 cm.
. Habuaofas KORAROBETHYIO CHCTEMY B YALTPAMHUKDOCKON,
MOHO He TOJBKO OUPeReNiNTh: CPeAHuit pasMep YacTUI, HO 1
MOJYYNUTh HEKOTOpoe npeAcraBneHue o6 ux dopme.
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Yr1obEl HOAYYUTEH YAOBNETBOPUTEALHEIE PE3YJILTATH Me-
TOIOM YJILTPAMHKPOCKOINY, HUCCAEAOBATENAAM MPUXOLNIOCH
BHIHOMHATH COTHM M THEICAYM OIpeeneEui.

B nacroamee BpemMsa co3ZaHEI IPUGOPEL, AOBOJLHO CIOXK-
HEIE IO KOHCTPYKIMH, ABTOMATHYECKH BEIIONHAIOIME IPaK-
TuueckM Bce onepapum., B. B. Heparun m T'. f1. Bnacenko
CKOHCTPYMPOBAJIM IMOTOYHHII YALTPaAMHKPOCKON. 30JEL npo-
TEeKaeT Uepe3 CHENUANLHYIO KIOBETY, NPOXOAA OIpelesieH-
HYIO 30HY, Ka)KIasd JacTHI@ 30Jf JaeT BCIHIIIKY, KOoTopas
perucrpupyercda cueruukoM. Ilo pasnuuHO#l APKOCTH BCHBI-
mIeK YacTHIH MOXMKHO pasjie/uTh Ha (PpaKHUH U MOCTPOUTH
KpMBEIE pacIpenesieHus.

SAEKTPOHHAA MEKPOCKOITHA

B nocnepaue rogsl ana Habaogerusa pasmepos U GopMel
KOJUIOMAHEIX YaCTHUI Jallle BCEro HoJMbL3YIOTCHA 3IEKTPOHHEIM
MHKDPOCKOIIOM, B KOTOPOM BMECTO CBETOBHIX JIy4eidl upume-
HAIOTCA MYYKH JIEKTPOHOB ¢ AnuHoll BoaHu Beero 0,02-
0,05 A. 310 pe3Ko YBeJIHYHUBAET PaspelIaOUIYI0 CIIOCOOHOCTE
MUKPOCKONA ¥ AaET BO3MOYKHOCTH HENOCPEACTBEHHO BHAETH
mwiz ororpaduposaTs KOJIOMAHEIE YacTUnH. Paspemaro-
1Iee PacCTOSTHYE C HOMOMIBIO BJIEKTPOHHOIO MUMKDPOCKONa MO-
KeT ObIThH AoBEnEHO A0 5-10 A.

IIpumenerNe BIEKTPOHHOrO MEKPOCKOIIA 3aTPYAHEHO He-
00X0AMMOCTBIO TIATENLHOrO BHICYIUMBaHUA 00OpaslnoB, Tax
KaK BHYTDPH SJAEKTPOHHOTO MUKPOCKONA HOANEDMKUBAETCA
BHICOKHII BAKYYM, HeODXOAUMEBIH# INA IPOXOMAEHUSA DIEKT-
POHHOrO IIYy4YKa; KPOME TOro, BCJIEACTBHE CUIBHOTO MOTJIOIe-
HHUA 3JeKTPOHOB M3y4aeMble o0pasibl AOAMKHBL GHITE BeCbMa
roEkumu (1-10 mk). IIpu BrimapuBaEuM KalUIX pacTBOpa
cBolicTBa CMCTEMEI MOTYT CYIECTBEHHO M3MEHUTHLCH, B pe-
gyabTaTe uero HalaionaeMule mapaMeTpsl MOTYT CHJILHO OT-
JHMYATECA OT MNapaMeTPOB YaCTHI[ B KOJJIONAHOM PacTBoOpe.

HEQOEJIOMETPHA

Hegenomempus ocHoBaHA Ha CHOCOGHOCTH KOJJIOMAHEIX
CHCTEM pacceMBaTh cBeT. Ompefendsa cBeropaccesnye XaHHOMN
CHCTEMEI, MOYXHO ONPEJeNATH pasMep YacTu, MIH KOHUEHTpa-
nuio aucmoepcHoM (ask, N3yYaTh Pas3IHYHBIE IPOIECCHl, HPO-
ucxofamue B pacTBope. B ocHoBe HedeoMEeTPHM JIeIKAT YPaB-
Henue Pojea (7.3), koTopoe MOXKHO IPEACTABUTE B BHAE:
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I =IykeV. (7.8)

8HafA KOHIEHTPAIUIO 3044 M uaMepus abcolIOTHHE 3HA-

YeHHUA WHTEHCHBHOCTEH# NANAIOMIET0 H pacCesHHOro CBETa,

MOXKHO BEIYMCJIMTEL cpefHuit 06beM wacrunul. Ho abconror-

Hule 3Hauenuda I u Iy onpegenuTts cnoxno. Ilosromy Gonnmoe

PacnpoCcTpaHeHNe NOXYYARU OTMHOCUMEAbHbIe METOAE Hede-

JoMerpun. Onanecnernuio McexexyeMoro pactsopa I ¢ mo-

MOINBI0 Hegenomempa CPaBHUBAIOT C OHAJIECHEHIWEH CTaH-

RapTHOrO pactsopa I, TOH ke KOHIeHTPAIHN, 00'EEM YacTHI,

B KOTOpOM uasecren. Torxa:

h_1IL,, o

= » = -—_ .

V=T =V (7.9)

rae V; — 00meM HacTHI, B MCCAEAYEeMOM pacTsope, Vy — 00seM
YacTHI, B CTAHAAPTHOM PacTBODE.

HerpyaHo suaernh, uto HededoMeTp MOKHO HCHOJL3O-
BATh JJd OIpefeieHUA KOHIEHTpanuu aucrepcHolt dasnt B
cucreme. Ecau craggapTHHIN U HccaeAyeMuIi PacTBOPH CO-
Aep:aT YacTHIH OoAHON H ToH e IPUPOALI ¥ OXHOIO ¥ TOTO
JKe pasMmepa, To:

I
cl =C2 '—?". (7.10)

rlie ¢; — KOHIEHTPaIMA MCCIAeAYeMOTO 305, €2 — KOHIEHT-
pauns cTaHZAPTHOTO PacTBOpa.

Pasymeercs, onpesenerne o0beMa JacTUL, MM KOHIEHT-
panEy KOJJIOMZHOTO DPacTBOPA AOJMHO IPOUSBOLHUTBLCA NMpH
onpeaejeRHolt ANWHE BOJHEL,

TYPBHIHMETPHA

Typbudumempus — MeTOR UCCAEACBaAHNA, OCHOBaHHLIII
Ha U3MEPEeHUU ockableHus NPOXOAAINEro Yepes KOANONA-
HYIO CUCTEMY CBET2 B pPesyinbLTaTe cBeTopaccednusa. Mame-
PeHHA HPOA3BOIAT ¢ NOMONILI0 OOBIYHEIX KOJOPHMETPOB
HIH CIeKTPOodOTOMETPOB, NO3BOJAIOIUX ONPEREIATE MYT-
HOCTB.

Eciny MHTEHCHBHOCTEL Hy4Ka CBeTAa yMeHbIIaerca or Iy
LN Iafzalnero ceera Ao I mpomeaurero cerera, TO MyTHOCTh
ompeAenneTcs YpaBHEHACM:

t=%ln——. (7.11)
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rge | — paccrosfnue, MPOHACHHOE CBETOM B ONTHYECKH HEO-
AHOpOAHOU cpeze.

. Mesxy MYTHOCTBID T KOJIJIOHAHOTO PacTBOpA M WMHTEH-
CHBHQCTLIO PAJIEEBCKOTO pacceAHHs cBeTa nof yriom 90° Ryg
CYIOECTBYET COOTHOMEHNE:

T= lﬁn%l. ’ (7.12)

W3 ypasuennii (7.11) u (7.12) crepgyer, ato ueMm 6oanie
paccesHve, TeM BLILI¢ MYTHOCTb M T€M MEHBIIE WHTEHCHE-
HOCTH NPONIEANIErC YEpe3 PacTBOP cBeTa.

Meroa TyponaumeTpun noapobuo uayuaerca B Kypce aHa-
JUTHYECKOH XUMMH.

3AKJIOYEHHE

. Onrryeckme ¢BOHCTBA KOJIJIOHJOB TECHO CBSASAHBLL ¢ pPas-
mepamu, ¢opmoli 1 cTpyRTYpoii uacTHL, AucnepcHol dass B
HO9TOMY HMEIOT BAXKHOE 3HAYEHHE IPH M3YJeHUHN KOAJIOHX-
HBEIX CHCTEeM.

IIpu HajleHNH CBeTa Fa JVCHEpCHYIO CHCTEMY MOTYT Ha-
6xropaTnea:

‘o IPOXOMKICHNE CBETA Yeped CHCTEMY;

® IpesioMJEHME NIHW OTPaKeHHe YacTHIaMHU AHUCHEepPCHOH

thassr;

e paccegHUe CBETa;

¢ TOTJIOIEHue cBeTa.

XapakTep ONTHUYECKHX SBJEHWH 3aBUCHT OT COOTHONIE-
HUA pasMepoB uacTun AucnepcEoil daswl U AIUHEL BOJAHBI
Dafalomero ¢eeTa. PasMeps! KOJIJIOHAHKIX YACTHY, COH3MePH-
MBL C AAAHOK BOJXHLI. cserr. IosroMmy opxuuM u3 Haubosee
XapaKTepHEIX ONTHYECKHEX CBOMCTB 30j¢ll ABNAeTCH pacces-
BUe cBeTa (ONmAJeCHeRIIa).

Cornaceo yparaenmwo Pasess, cBeTopaccesHue NpONOPIHoO-
HAJILHO KOHIEATDAI MY YaCTHI, KBAAPaTy ofBbeMa YacTHIHL B
06paTHO NPONOPHIHOHATLHO qe'mep'ron CTeneRy ;wmnm BOJI-~
EbI DaZiajolfero CBeTAa.

TaxuMm o6pasom, paccesHHe KOPOTHKHX BOJIH IIDOHMCXO-
AuT Gosiee MHTEHCHMBHO. DTOT 2ddeKT HAXOAMT WHDOKOe
OPAKTHYECKOE IIPHUMEHeHHe U OOBHCHAST HEKOTODHIE IIpH-
PORHEIE ABJIEHUSA,
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Hapsagy co cBeTOpacCeTHHMEM I MHOIMX KOJJIOMTHLIX

PacTBOpPOB XapaKTEePHO NOYJIOImEHME cBeTa OIpeAeseHHOMH
JUIMHE BOJHEI, ueM OOBLACHAETCA OXpacka soxeii. Ilornome-
HHME CBETA HPOVICXOAWT B COOTBETCTBHMH ¢ 3axoHOoM Byrepa-—
JlamGepra—Bepa.

Onrraeckne METOABI HCCACSKOBAHNA LIHAPOKO HpPpHMEHSHA-

I0TCA A ONPeACICHHA PAMEDPOB, GOPMH B CTPYKTYPHL KOJ-
RONAHLIX gactun,. KX HEM OTHOCATCH:
* YALTPAMHAKPOCKONMSA, OCHOBAHHAA Ha HabmogeHuu pag-

cegHUA cBeTa B OGBITHOM ONTHUECKOM MHKPOCKOIE;
SNEeKTPOHHAS MUKPOCKONNA, CBA3AHRASA ¢ HCHOAL3OBA-
HHMEM BMECTO CBETOBBIX Jydell myduxa OBICTPHIX 3JeKT-
pPOHOB;

He(eIOMEeTpHA — METOA OHpeleNeHUA PA3ZMEPOE KOJLIO-
BAHLIX YaCTHL, MJIM KOHNEHTPAIMHE 3015, OCHOBAHHLIHN Ha
N3MEepPeHUH CBETOPACCEAHHS KOJJIOMAHLIM DACTBODOM;
TYpOMAUMETPNA, USMEDPEHNE CBETODACCERNHHRSA KOJIJIOHK-
HOTO pacTsopa o ociaableHWI0 WHTEHEUBHOCTH CBETA,
UPOINEAIIEro Iepes pacTeop.

BOITPOCHI AJIST CAMOKOHTPOJISA

Kaxue onruueckue ApjieHUA HabMIOAAIOTCS NpH HageHUN

cBeTa Ha! :

a) BOAHEIH pacTBOp XJIOpUAA HATPHUA;

6) BoaHHH pacTBOp cyakbara menu (IT);

B) KOJJNOMAHEIN pacTBOD XJAOpHAA cepebpa;

I') KOJIIOUMZHEIH DACTBOP METAJIWYECKOro 30J10Ta (Kpac-
HOI'O HBETa);

Z) B3BeCh [VIMHEL B BOAE C pasmepamu gacturn, 102-101 cm?

B wem mpoABnfeTcs pasieeBCKOe pacceaHue cBera?

IlepeuncauTe GaKTOPHI, OT KOTOPEIX 38BYCHT MHTCHCHB-

HOCTB PAcCCESHHOTO CBETa.

Ilpu xakux ycHoBHAX cIpaBeAnuBo ypasHeHue Panea?

ITouemy npu nposBieEny GOTOCHUMKOB HOJNL3YIOTCS Kpac-

HEIM CBeTOM?

Kaxye onTudecKUe MeTOALI MCHOJL3YIOTCA ANA OIpefe-

JIeRMS pasMEpOB UacTHm ucnepcHoil ¢aser?

Ot raxkux GaKTOPOB 3aBMCHUT NOTJIOLIEHUE CBETA OKpa-

meHHEIME pacTBopaMmu? UTo HasnlBaeTcd ONTUYECKOH

IJIOTHOCTLIO?
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8. Cpapamrre KOJOPHMETPHUYECKHII M HedhesomeTpUuecKHil
METOABI ONPeAeIERNA KOHIEHTPAIU PAacTBOPOB.

9. B ueM cOCTOMT OTINUNe METOJA YALTPAMUKDOCKONUM OT
anexkTponHoi Muxpockonuu? Kakoii us Merosos saBasgeT-
ca Gonee uyBcrBUTedbHEIM? Ilouemy?

10. YeMm ofbsicHSETCA MYTHOCTE AncepcHBIX cucTem? Kaxoit
ONTHYECKMIl MeTOJ OCHOBAH HA H3MEPEHHM MYTHOCTH
KOJJIOMAHEIX PacTBOPOB?

3akxonuus usyieHue 2aaevl 7, avt JONNHBL 3HAMYL:

ONTHYECKMeE ABJeHNd, HaOmogaeMele NP HafeHNH CBeTa
Ha AVcHEepCHEIe CHCTEMH, YeM OHM 00YCJIOBJIEHH;

® CYHIHOCTL PACCESHUA CBETa, Ero 3aKOHOMEPHOCTH, ypaB-
nenue Pajesn;

sakoH Byrepa—-JlamMGepra~Bepa, IPMUBHLI OKPACKY 301}
ONTHYECKYE METOALl UCCACNOBAHUSA 30JIei, HA YEM KaK-
AbI M3 HUX OCHOBAH.



r'TABA 8

9JIEKTPUYECKHE CBOMCTBA
KOJIJIONTHBIX PACTBOPOB

8.1. QJEKTPOKHHETHYECKHE ABJIEHHA
B r'iIPOPOBHBIX 30JIAX

B 1808 roay mpodeccop MOCKOBCKOro yHHBEPCHTETA
@, @D, Peiicc, n3yuasa nponece sSIeKTPOAK3A BOALI, IONBITANCH
PaseNuTL IPOAYKTH NeKTponusa. C sTol menso oH 3amol-
HHJ cpeXHIOWw "JacTh U-00pasHoil TpyOKH aJjeKTpOoIN3epa TOJI-
YeHEIM KBapieM (T. e. CO3JaN KamniISpHO-IOPUCTYIO IIepero-
POAKY) H TOAAN HA SJIEKTPOALI NOCTOAHHOE RHEIIHee HANDA-
sxenue (puc. 8.1). On o6HAPYKHI, YTO BOXA NEepeMeInaeTca B
CTOPOHY OTPHIATEHLHOTO aNeKTpoxa. IIpu pasHOCTH NOTEHIU-
AJIOB HA dIEeKTpoRax, pasHoit 100 B, pasHoCcTh ypoBHel BOARI
B KOJIeHAX TPYOKH cocTaBiana npumepHo 20 cM. 910 aBaeHNe
IOJIyUYrJIO HasBaaue aaekmpoocmoca. IlockonsRy B oTCyTCTBHE
KanuaaspHo-IOpUCTON! NeperopoiKH ABHIKeHUS BOALI He HA-
607aI0CE, TOCAeNoBaN BLIROX, YTO BOAA NPH KOHTAKTE C
KBRapueM npuobpeTaeT TOJIOKATENALHBIN 3apaz,.

Saexmpoocmoc — 3mo 26-
JeHue neperHoca OucnepcuoH-
Hoil cpedol uepes HenodeuICHY10
KAnUAAAPHO-NOPUCTYIO Nepezo-
podry nod Jdeilicmeuem eHeu-
Hez0 3NEKMPUNECKOZ0 NOAA,

CrneaoraTelIbHO, SJIEKTPO-
OCMOC SIBJISIETCA IMPOIECCOM He-
CaAaMONPON3BOJBHEIM, Ha €ro
OCYILIeCTBICHNE 3aTPaYBacTCs Pue. 8.1
aJeKTpHUecKas pabora. Cxema axexmpoocmuoca
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Hanee Peiicc mocTaBHJ creAyOnuE onslr. O MOrpysui
BO BJIAXCHYIO IVIHHY ABE CTeKJAHHBIE TPYGKHM, S3aIOJMHHJI HX
BOXOH, B TPYOKH BREX 3JIEKTPOALI H NOAAN HA HMX MOCTOAH-
Hoe HanpameHne, OH oGHAPYKWI, UTO BOZA NepEMeIaeTcs K
OTPHIATEJLHOMY AJMEKTPOAY (KaK B NPEARIAYIIEM OIIBITE), H.
OJHOBPEMEHHO YACTHUIHI INIMHEI NEePeMEIaloTCA K ITOJO0MKH-
TeJBHOMY 3JGKTPOAY (BOXA B TPYOKE C IIOJOXKUTEJHHRIM 3JIEK-
TPOAOM MyTHENa, B TO BpeMs KaK B Apyroit TpyOke ocrasa-
Jach NpospadyHoii). OTo ABJIeHNe IONYIRIO Ha3BaHHE JTEKM-
podopesa.

Saexmpogopes — amo AbaeHue neperoca wacmuy Ouc-
nepchoii hasvi nod deiicmeuem 6HeULHE20 3TEKMPUYECKOZ0
noxs.

Poiis KanmAAAPHO-TOPHCTOMH meperopoAKu Urpaja BIaX-
Has raaEa. CxeMma sxexTpodopesa npeacTaBieHa Ha puc. 8.2.

Taxum 06pasoM, NPH HANNNNE HENOABUMKHOM KATIHILIAPHO-
HODHCTO# TEePEeropoAKH IR NeHCTBHEM HOCTOSHHOrO 3J€KT-
PHYECKOro 108 NepeRUraeTcs ZUCNepCHoHHAs cpeaa (aIek-
TpoocMoc) ¥ amcrnepcEad (asa (snexTpodopes).

Bruio ecTecTREeHHLIM HPEANIONOXKUTE BOSMOMCHOCTDL OCY-
IIECTBICHHUS HPOTHBOIOIOKHEIX IPONECCOB, T. €. HOXYYHTH
PASHOCTD HOTEHIMAJNOR HA KATTHINAPHO-IIOPHCTON Neperopos-
Ke OpH ABIJKCHHH ucpes Hee AHCIIEPCHMOHHON Cpefbl WAHA
YacTHI AuciepcHOd a3,

B 1859 roay Keuage OGHADYXRHI SBACHHE, NPOTHBOIO-
FOMKHOE BJIEKTPOOCMOCY, HARBAHHOE NONLEHYUAIOM MENEHUR.

ITomenyuar meveHuz — 3mM0 A8AEHUE B03KUKHOGEHUA
PA3HOCMU NOMEHUUAACS HA IRCKMpodax, pacnorONEeHHbLY
no ofeum cmopoHaM Henoleurnoil KanurrApHO-nopucmoi
nepezopodxu npii npodasauearul yepe3 nee Hudwocmu.

Kpunre pabaoxan BO3SHHK-

Mymuea  [pospaunan HOBEHHE PA3HOCTH IIOTeHIIHNa-
JIOB IIPH TEUEHUH BOAB! M BOA-

HEIX PACTROpPOB uepes pasHoo6-
pPasHBIEé NMOPHCThHIE MaTepRANE]
(riianua, fepeso, mHecox, rpadur
4 Ap.). D70 ABneHWE XapaKTep-
HO M AIS KHUBBIX ODPraHU3IMOB.
Hanpumep, IPH ABHXKEHUH KDO-
Puc. 8.2 BH B apTepuAaXx BO3ZHUKAET HE-
Cxema axexmpogopesa GONBINOH MOTEHIHAN TeYeHUS
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(~0,001—0,002 B), umemomni#, ofmarko, BaskHOe GEOJOrm-
gecxoe spadenne. OfHA U3 BoAH, BaGIIOAaeMEIX HA 3ACKTDO-
KapamorpaMmax, oGycJIOBIeHA 9THM NOTEHIHANOM.

B 1878 r. Jlopr orkpnin asaeEne, o6paTnoe 3jaexTpodo-
pesy, Ba3BaHHOE NOMERYLARON ceduMenmayuy { ocamxdenus).

IHomenyuaa cedumenmayuu — 3mo REACKLE BOIHUKHO-
8EHUS NOMEHYUARO8 HA SAeKmMpodax, pACHORONECHHHX HO
pasnoii evsconte 8 cocyde, 6 KONMOPON npoucxoaum ocedanue
sacmuy duenepcrot asvt. :

TaxpM 06pazoM, pasHOCTs NOTEHITHANOB BOSHEKACT B Pe-
BYJNBTATE ABHYKCHER YacThn, CXeMaATHUCCKA BOSHEKHOBSHHE
HOTeHIYANS TeUCHHA M NMOTEHNUWANA CeAEMEHTANUE NOKAZA-
HO HA puc. 8.3 u 8.4.

PaccMOTPEHEBIE ABICHAR — DIEKTPOOCMOC, 3JIeKTPodo-
pes, DOTEHIHAJ TeYeHHA ¥ NOTEeHIMAN CeANMEHTAIHA — 00be-
ARBAIOT NOA OOIMUM HA3BAHHNEM ACKMPOKUHEMUYecKUue A6-

- ReHUA, TIOCKOJIbKY OHM CBASAHL C NCKTPHICCKEM IIOJIEM M
DOJEeM CKOpOCTell (RAHeTHICCKNM II0JIeNM).

OTH fBJICHAS HAXOAAT INHPOKOS NPEMCHEHHWE: JAeKNpo-
OCMOC — NI YCKOPEeHHUS CymE# Topda, ApeBeCHHH # Op.,
AybieBRma KOKH, OSHCTKE NECOCPCROHHOH cpeasl 3oseil, a
TaKKe BOALI, HPOIIUTKY MATePHAJIOB PAsIUYHEIMH KOMIO3H-
HUMAMH, B JIEKTPOXAMHUYECKAIX NpHGopax H T. I.; sJexmpo-

- popes — pAA DOMyYeHHS UMCTOrO KAONAWHA U3 PAMHHCTOM
CyCNEeH3NH, HAHECEHHS NOKDPHITHH# HA NOBEPXHOCTH CIOMK-
UHX Konturypanuii, manpumep, IPYHTOBKH KY30BOR ABTO-
mobmnaeii, Ans 06e3BOXHBAHNS, B MEIHIKHEEe KAK METOA BBE-
fieHE JeXapPCTBEeHHHX CPEACTB B OPTAHMSM MEJIOBEKA U T, X.

C aBNeHUAMH NOMEHUUAAG MEYCHUR U NOMEHUUARQ
cedumenmayuy NPUXOAUTCH CUATATHCS B IPOH3BOJCTBAX,

Puc, 8.4
Cxema
B03HUKNOBEHUSR
Romexuuaaz
@ cedumenmayuu

Puc. 8.3
Cxema 803HUKHOBCHUR
NOMERHUAAA MeUeHUR
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B KOTODHEIX OCYINECTBJSIETCH TPAHCHOPTHPOBKA KHUAKOCTeR
(mepexaukra TEXHONOTUYECKHUX PACTBOPOB, *KUIKOTO TOIIM-
Ba), OcaxkJeHHe CYCHeH3UR M sMyabcu# npm paszesieHUN
das u . 1. Ha xoEnax TpyGonposojor H annapaTos MOryT
BOSHHKATHL BBICOKMe DA3HOCTH NOTEHIUANIOB, KOTOPhIe AB-
AAIOTCS HPUIAHOM MCKPOBHIX PA3PAAZOB, BLHIZKIBAIOIIUX IIO-
9KapEl B B3DEIBHI.

O4eBHAHO, YTO NPUYHHA HIEKTPOKUHETHYECKUX SBJIeHHUH
BAKJIOUEHA 8 NPOMUBONOJAOICHOCMUY 3HAK08 3apadoe maeep-
doit vacmuyst u wudroll ducnepcuonnoil cpedol. C coBpemen-
HOM TOUKH 3pEHHA HA TOBEPXHOCTH TBepioli dasm cyme-
crByeT deoiinoli anexmpuneckull caolt ([3C).

8.2, IIYTH OBPA30BAHHA 19C

BosmMOoxHEI ABa IPUHIANMANBHO PASHBIX IIYTH 06pasoBa-
aua [I9C — usbupamenvHan adcoplyun NOBEPXHOCTHIO TBED-
ol 4acTHIEI MOHOB U3 AUCHEDPCHOHHON cpexnl M UOHUIAUUR
NOBEPXHOCMHBLX MOACKYA TBEPAOH YACTHIILI.

PaccMorpuM BX noapobHee.

1. H36upameavnas adcopbyus. 3xech BOSMOYKHEL fBAa CJIY-
gas.

a) Ms6uparensuas axcopbnus HMOHORB, CIOCOGHEIX XO-
CTPAHBATH KPUCTAJIMIECKYIO PeUIeTKY YaCTHUOLI AUCHEpC-
Hoi dassl.

B cooreercreun ¢ npaBusom ITanera—Pasgmca (cM. pas-
nex 5.7), Ha nosepxnocmu meepdoil wacmuyst usbupamens-
HO adcopbupyiomes MOJLKO Me UOHBL, KOMOpbie CRoCoOHbL
docmpoume ee KPUCTMQAAULECKYIO peulemKYy UAU USOMODQ-
Houl ¢ Hell.

IIpexmosioxkuM, 9TO TBEp/Lle YaCTHIHI XJOpHAA cepebpa
JHUCIIePTMPOBAELI B BOZHOM DACTBOPE XJIODHAA KAMHA.

K+

AgCl [+ - AgCl Cl’
Cl) K*
=/

J92C
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B nammom cnydae Ha mOBEpXHOCTE 6yayT copGHpOBATHCA
uoHK Cl°, Taxk Kak OHH BXOAAT B COCTAB KPHCTAJLIKYECKO
pemerkn u GyAyT npuUAaBaTh YACTHIle OTPHIATENLHBIH 38-
pal, OXHOBPEMEHHO NPHJIEraomAad K YacTHNE JKEZKAA cpeja
npHOSpeTaeT MOJOXHUTENBHEIH 3apax, T. e. RosEuUKaer JI9C.
Hoxbl, KOTOpEIe NIPHAAIOT 3aPAA TBEpAOH YacTHIE, HA3LIBA-
" IOTCHL NOMeHYUAAONpedessiouiumMu, TPOTHBONONOMHO 3apsi-
JKEHHLIE — NPOMUBOUOHAMU. _

6) Nab6uparenrHaa agcopbuusa Gea moeTpoiikH KpHCTAN-
JIM9ecKO# pemreTkn. 9TOT ciaydaif ©MeeT MecTo, KOrja B pa-
CTBOpe MMEIOTCH HOHHI, obaagaromue Goaprmoil axcopbunosn-
Hoii croco6HOCTEIO — HY manm OH-, IlpumepoM MOXKeT Ciay-
SKHTH BosHukHOBeHHe NIOC Ha rpamume: 4acTHNL TREPAOrO
napadbusa—-soxHLEI# pacTeop menoun. IIC obpasyerca B pe-
3ynpraTe nsbupareapHoi axcopbmun nomos OH™.

HMapapunl, + —> ITapapun H K*
- K+

OH) K*
=
J3C

2. Honusayus nosepxmocmHolx MoleKyr méepdoii wac-
muyst. 3xech TAKYKEe BOSMOMHEI ABA Caydas.

a) B cxyuae rrapososieii MeTANNOR B PacTBOP HEepPeXOXAT
KaTHOHHI METAJJIOB, TBEPAAS NOBEDXHOCTH 3apsiKaeTcd OT-
PHUDATEJBHO, & JUCHEPCHOHHAH Cpea NOJOKHNTEIBHO (110H06-
HO TOMY, KAK 5T0 IPOMCXOAUT P BOSHHKHOBEHHUH 3JIEKTPOX-
HoOro moreHuuana). Hanpumep:

—| Zn2+
Zn - Zn — Zn%*

- Zn2t Znd*

— Zn2+ Zn2+

-

J3C
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'6) B cayuyae HEKOTOPHIX OKCHAOB, KHCJIOT, GeJIKOB H T. Z.
¢ TBEDAOi NOBEPXHOCTH B ANCHEPCUOHHYIO CDEAY NEPEeXOAAT
FOHBI OZHOTO 3apsAkA, MOHK ¢ NPOTHBOIOMGHBEIM 3apAXOM
OCTAIOTCH HA TBEPAOH YacTHHE H ABAAIOTCHA NMOTCHIHAJIONDE-
AeNAIONIHMHA,

IIpumMep: ruapo30as ZROKCHAA KpeMEua Si0,. IToBepx-
HOCTHBIE MONEKYJBI PearupyioT ¢ BoAo#, obpasys KpeMHWe-
BYIO KHCJIOTY, KOTOpafA AUCCOLHHPYET, OTXAABAA B AUCIHEDPCH-
OHRYIO cpexy uonsl H*,

H,Si0; & H* + HSi0%"

Teepaad YacCTUNA TPH ITOM 3APAKAETCHA OTPUNATENLHO,
a cpexs — TMONOKHTENEHO., If09TOMY NPH CONPHKOCHOBEHHHU
BOZE! ¢ TOTYEGHBIM KBADIIEM CPERA 3aPAMKAETCH IOJIOMKHTEIh-
HO U epeMeInaeTcs K OTPHIUATEJBHOMY 2JIEKTPOAY.

Apanorudsas xapruHa HaGHIOZAETCHE NPH MNOMEINEHHH
cTeKJIa B BOZHEIE pacrsop, TaK KAK OCHOBY CTEKJIA COCTABJIA-
JOT CHLIHKATHL

8.3. CTPOEHHE JABOMHOIO
SJAEETPHYECKOr0 CJI04

CymecTnroBag0 HeCKOJMBKO Teopuit crpoenus [[IC, orme-
THM HauboJice 3HAUNTEILHbIE: '

o teopus I'ensmronsna—Ileppena (1879);
o Teopus I've-Yonmena (1910-1913);
¢ reopusa Mlirepna (1924).

OTnuune Me)xXIy STUMH TEOPDHAMH CBONUTCSA, B OCHOB-
HOM, K PA3IUYHOMY TOJKOBAHUIO CTPYKTYPHI CNOA IIPOTHBO-
noHoB. He ocTaHaBANBAACE HA PACCMOTPEHHH 9THX TeOpMil,
TepeTUCIHM COBPEMEHHLIE TPEACTABNCHUS:

1. I3C o0pasoBar nOTeHHAANONPEACAAIONIAMA UOHAMH,
HAXOAAIMVMHACA HA IOBEPXHOCTH TBEPAOH YACTHOBLI M SKRUBA-
JIEHTHHIM KOJIMYECTBOM IIPOTHBOHOHOB, HAXONAIUXCA B IHC-
HepCHOHHOM cpefie BOIH3H MOBEPXHOCTH TBEPAOH YACTHIIHI.

2. Ioreanuanonpenedg0Ie HOHL MPOYHO CBA3AHEI C
TBepAOA JacTULel XeMocOpOYUOHHLLMU CUNAMH H DABHOMED-
HO pacupefeJieHkI IIQ ee NOBEPXHOCTH.

3. Iucnepcuonsas cpefia paccMATDPUBAETCH KAK Hempe-
priBHAA (GeceTpyKTYpHaAA) cpena, xapaxKTepa3yeMan THNICK-
TPUYIECKOH MPOHANAEMOCTRIO £ H BA3KOCTHIO 1),



DPaaea 8. Daexmpuueckue ceolicmsa Koaroudnvix pacmeopos 107

4. 12C paccMaTpPHBACTCA KK ILIOCKONADAJLIENLHELL, D10
JonymieHune NpHeMJIeMo, TaKk Kak rtoamuHa [[OC pamMHOro
MeHbIIe, YeM DaJHyC KPUBMBHBI MOBEPXHOCTU TBEDAOH wac-
THIHI (II03TOMY HaM Ka’XeTCH NIOCKOH 3eMis, pagayc KOTO-
poii oxoxo 6000 kM, a paccTogHEe, HA KOTOPOE BHAUT HUEJIO-
BeYeCKHi Ijia3, SHAYUTENLHO MEHbIIe).

5. IIpOTHBOMOHBEI NMEOT KOHEIHLIC PASMEPH H, CAEXOBa-
TeALHO, He MOryT HOAXOAHMTH K TBepAO# nomepxsocru Oim-
JKe, 4eM Ha PACCTOSHKE OXHOI0 HOHHOTO pajHyca.

6. Cnoit IpOTHEOUOHOB, KOMICHCUDYIOIUX 3apiX TBEp-
nOoH IIOBEPXHOCTH, MMEET CAOYKHOE CTPOSHHEe M COCTORT U3
ABYX 9acTeii: IROTHOTO cnof (afcopGiMOHHEONO CAOS HAM CAOR
Texsmronsna) u guddyssore caoa (cxoa I'yn).

7. AncopOnHOHHBIA CI0H NPOTHROMOHOB NDPUMBIKAET K
3apAYKEHHON IIOBEPXHOCTH TBEepZOH YACTANEI M HMEET TOJM-
MEAY TOPAAKA AHAMETPA FHAPATHPOBAHEOTO HPOTHBOROHA d.
Te DPOTHBOMOHEI, KOTOPhIe HAXOAATCH B 3TOM IIPOCTPAHCTBE,
HASKIBAIOTCA AGCOPOUUOHHBMUE NpOMuUsouoHaru. Oan cea-
3aHHI C 3apPIKEHHOM TBepNOil YacTHned ABYMA BUAAMYU CHYY —
AZCOPOGHHOHHLIMHA H 3JIEKTPOCTATHYECKHMHA. JTa CBA3L ABJIA-
eTcd HACTOALKO NPOYHON, YT0 HPOTHBOMOHH AACOPOIHOHHO-
IO CROS LePEeMeHialTCs BMecTe ¢ TeepAo# uactuueii, He OT-
PoIBAIOTCR OT Hee, 00pa3ys ¢ Hell efunoe KuHemuyecKoe ye-
Aoe — roaroudnyw vacmuyy. IIpOTHROMOHK! AACOPSIBOHHONO
€408 paBHOMEDHO pacIpejeseHhl B CJOe, II0ITOMY HNAACHHUE
IOTEeHRNANA IPOMCXOAHT AlUKeliHo B pasHO ¢d.

8. Nuddysnniii enoit uMeeT TomHAY &, ero obpasyior
F¢ OPOTMBOHOHEI, KOTOPhie HAXONATCH OT 3aPSAKEeHHOM IT0-
BEPXHOCTH HA paccroaHms, OonsmeM d, HO B Ipefenax
PACCTOAHUA 8. ITH NPOTHBOHOHL HAPUTATHBAIOTCH K YaCTH-
e TOJABKO SJeKTPOCTATUYECKHMMHY CHJIAMH, & CIeXOBATEIb-
HO, MeHee IIPOYHO, YeM IPOTUBOUOHEI AJCOPOIHOHHOrO CIO.
Ilpu gBMsKeHUU TBEepAOH TACTHIEI OHU OT HEE OTPLIBAIOTCH.
Ha npoTaBoHOHE Au((py3HOro ¢iod 60JbIIoe BIUAHAE OKa-
3nIBAeT TEINoBoe ABHXKEeHUe, KOTOPOe CTPEMHTCS pacupeae-
INTh UX PABHOMEDHO IO BeeMy 00beMy cucreMul. Ero neii-
CTBiE TeM CHAbHee, €M NAJBIIE OT 3apPAXKEeHHON IOBEPXHO-
CTH HAXOAATCA TPOTHBOHOHEL. OTO NPHBOAUT K YCTAHOBJICHUIO
dunamuuecxozo pasnosecus B xuddysHom cioe. Tak kax
OpoTHBOMOHH B An(G@Y3HOM CcIoe pacnpefedeHHl HEPaBHO-
MepHO, TO H IajieHHe INOTeHIuaua B HeM. (Qs) TPOMCXOZHT
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i

TaKkse HepaBHOMEPHO — IO KaKO#-TO KpUBOJHHEHHOH 3a-
BHCHMOCTH,

9. Ilonsoe nagenne noresnuana B JI9C masuBaercs Tep-

MOZHHAMHYECKHM IIOTEHIUATIOM (g
Qo = @a t @s.

Taxnm o6pasom, B IOC ODpoHCXOZUT HOJHAS KOMIIEHCA-
IHA CYMMAapHOTO 3apsifia TBEPAOH MOBEPXHOCTH CYMMADHEIM
3apAXOM NPOTHBOMOHOE ¥ Ha rpanuine JI3C ¢ xucrepcuonHHO
cpexoit MOTeHIUAN paBeH HYJIIO.

Cxema crpoenus [{9C npexcraBiena una puc. 8.5.

ONMeKTPUUYECKHM HeHTPAIBHYI0O KOJJIOMAHYIO YacTHIY Ha-
SBIBAOT Muyeanroti. CTpoeHne MHNDEJIBL JU0GoGHOTO 3014
AgCl moxa0 mpeAcTaBUTE B Buje GopMysnl:

{n[AgCllmAg" (m - x)NO3}** - xNO;,

TAe n — YUCHO MOJEKYJ, o0pasyomuXx AHCHEPCHYIO YaCTH-
my; m — YHCIO MOTeHNHANONpeAeISIOMHUX HOHOB; (Mm—x) —
YHMCJIO IPOTHBOMOHORE aACOPOIHOHHOIO C/I0A; X — YHCJIO IPO-
THBOHOHOB xuddy3HOrO Cosd,

IIpu aBmixeHUN YaCTUNE J80IHOU sexmpuveckull caolt
paspsiéaemcs. MecTo paspbiBa IpH NepeMeIeHHd TBepAoil
M KHAKOI das OTHOCHTENBHO APYT Apyra Ha3bIBAETCH NJI0C-
KOCMbI0 CKOAbICCHUA HUIH 2panuyeir crxorvmenus. Ha
puc. 8.5 nrockocTh CKOJNBMeHHd o603HaYeHA NuHHek AB.
IInoCcKOCTE CKOMBIKEHHS JEXUT MIH Ha IDAHUIE MEXZY
puddysHEIM CIOEM M 8ZCOPOIMOHHRIM cJIOeM, IH00 B Jud-
tdbyssaoM cnoe, HO BOIH3H 5TOH rPAHHIBI.

Ilorennman Ha nnoCKOCTH
P 1A CKOJIBX(eHUS HASKIBACTCH JIeK-

MPOKUHEMUYECKUM NOMEHYU-
> aaom UIM O3ema-nomenyua-
; AOM Q.

Jlzera-nmoreHnuan sABJIgET-
¢ BayKHelmel xapaxTepucTy-
xo#t JI9C: on onpexenser cxo-
POCTH OTHOCUTENILHOTO IepeMe-
meHus xucnepcHod daspi u
IUCTIEPCHOHHOM Cpeanl, HHTEH-

CHBHOCTH 3JIEKTPOKHHETHYEC-
Cmpof:,fe' S;,Zﬁ,,,,,,, KHX ABJeHHH, ycroiffumsocTs
anexmpuuecrozo caos 3one#f M T. A.

P

Ps
[4
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BexumarHa A3eTa-NOTeHIHAJA ONPEAEIAETCH:

¢ BEJMYMHONH TEPMOAMHAMHIESCKOTO IOTEHIMANA Qg H Xa-
PaKTepOM NAJIEHUA NMoTeHnuaxa B J[9C;

¢ XapaKTepoM ABHIKEeHHUSA JKHUIKOCTH BOAN3H TBEpPAOH IIO-
BEPXHOCTH (OH ONPEeAENAET MECTOHAXOMEHMEe IIJIOCKO-
CTH CKOJBL3KeHHS), KOTOPEIH 3aBHCHT, IJIABHBIM 06pa3oM,
OT BA3KOCTH CPEJEIL.

8.4. ®AKTOPHI, OT KOTOPHIX 3ABHCHT
ASETA-IOTEHITHAJI

dsema-nomenyuan mem Goavwe, uem Gonvlie mepmodu-
HAMUYECKUI NOMEHYUAA Po.

Hsema-nomenyuar mem Gonvuie, yexm Ooavwe S5, m.e.
yem 6OAbWE NPOMUBOUOKHOE Haxodumces 8 duddysnom caoe
(npu odnom u mom e @y).

Ha peMuunHy A3eTa-NOTEHIHANA BIHSIIOT:

e nobGaBka naAUGDEPeHTHOrO JIEKTPOJIHTA;
e nobaBra HemHANGDGEPEHTHOTO 3IEKTPOJATA;
e pH cpexn u f(pyrne daxTOpH.

. BJINAHAE 3JEKTPOJHTOB

Huiuddpepenmubim 31eKMPOAUMOM HAIBIBACMCA INEK-
mpoaum, UOHbL KOMOPO20 He CNOCOGHbL JOCMPOUmMb Kpuc-
maaauiecKylo peuwemxy wacmuyst ducnepenoli gpasvi.

Ilpun BBegennu B nuodobHME soap mExuddepeHTHOTO
SJIEKTPOJMUTA BOSMOJKHBI JBA CJYUast,

1. B nuodo6HEI 3006 BBOLATCS 3JEKTPOJIUT, OXUH HOH
KoToporo oduHarxos ¢ nporusoroHoM IOC. B atom cnyuae
TePMOAUHAMHAYECKHII NOTEHIHAN (g IPAKTHYIECKH HE H3Me-
HUTCS, CIELOBATEIbHO, HE H3MEHHTCH O0Ijee YHCIO IIPOTH-
BOMOHOB, HEOOXOAWMEIX AJIA KOMIECHCATWH IOTEHILHAJION-
PeAensIOMUX HOHOB, HO M3MEHHMTCH MX pacIpejelicHHE B
JOC. Tak xax KOHNEHTpAIMS NPOTHBOMOHOB B KOJJIOHA-
HOM DacTBOpe YBEIHYUTCH, €CTECTBEHHO, YBEIHYHTCH HX
KOHIeHTpanud B 8ACOpPOnMOHHOM cJoe, 3HAYHAT, B Auddys-
HOM cJIoe uX ocraHerca Menbme. Ju@dysnviil cnoil coxura-
emea — 3TO NMPHBOAUT K YMEHBIIEHHIO A3eTa-IOTeHIHaIa
mo abcoarorHolf BexmauHe. Moxker GbITH JOCTHTHYTO TAKOe
COCTOSIHME, KOTAa Bce HeoOXOAMMOe YHMCJIO TPOTHBOMOHOB
HAXOMHUTCH B ancopbuuoHHOM caoe, AuddysHOTO CIOA HET,
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A3eTa-NMOTEeHI AT PaBeH HYAID, 30Jb HAXOZUTCH B U3I0JJAEK-
mpuyecKom cOCMOAHUU.

TIpumep. 3oab xaopuaa cepefpa cTaGHAN3HPOBAH XJIO-
PpHUAOM Kanud,

DopMysia MABEIABL:

{n[AgCl)mCl™ - (m - x)K*}*" . xK"*.

IMagenne norernuana B JI9C aToll MANEINB NOKA3BIBAET
Kpusas ! Ha puc. 8.6.
B H305JEeKTPUIECKOM COCTOAHHHM Muuenia OGyxer BhI-

TIAAETH TaK: :
{n[AgCl}nCl” - mK*},

Ha puc. 8.6 eit coorseTcTyeT Kpusad 2 (TepMOgHHAMHE-
wecKMHE MOTEHTMAN HE H3IMEHIICH, AJETA-NOTCHTHAN DaBeH
HYa10).

2. B muodob6am1it 3006 BBOAETCS MHARMDEPERTHEIR /€K~
TPOJMT, KOTODHI He MMeeT BOHOB, Bxogamax B J[9C. B aTom
cJy4ae HOH, 38PSA KOTODPOTO OZHHAKOR MO 3HAKY C 3apANOM
npoTusonoHa OyfeT KOHKYPHpOBATH 3a Haxoaeane 8 JI3C,
6yZeT MPOUCXONUTH MOHHEIH OOMEH B COOTBETCTBHM C YDAB-
neaueM Huxoasckoro (5.6).

Biusnve noHAa-KOHKYpPeHTA Ha cTpoeHue JIC sasucur or
ero coocobmocta cxxmMmarhk JIC: oHa pozpacraer or Lit x
Cs*, or F~ x Br™ u o6bRCHSETCH BOSpACTAHHEM AdCOPOUUON-
HOll cnROCOOGHOCIMU UOHA ¢ YBENIWYCHHEM KDHUCTAIIRICCROTO
paguyca HoHA. AJCOpOIHOHAAA CIOCOGHOCTE MOHA YBEeHNHYH-
BAETCsH TAKMKE C YBEJIHUCHUEM €70 3apsaja.

Ecau ajacopbiHOHHELIe COOCOGHOCTHE NTPOTHROMOHA ¥ HOHA-
gKOHKypeHTa Gausku, T0 OymeT mpoucxoauTs cxamue IC
0 ¥ yMeHBIOICHHE A3eTa-NOTeHITHA-

A , A4 BUJOTH A0 HYyAd.

Ecau e agcopbumonnas cuo-
" cOBHOCTE BWOHA-KOHKYpPEHTaA 3HA-
YHTEALHO OOJBIIE, YeM HaHHOrO
ut 2 / *  npormsouona (maupmmep, Gons-

........................ 1 e aap:m), TO MOMKET nponsoﬁ'm
nepeszapadia KOJIOUAHON dacTH-

%l B BI, T. €. A3eTA-TOTEHRHAN RaMe-

gnc. 8.6 HET CBOI 3HAK, COXDAHAA WOCTO-
RURRUEC

undupdepenmnozo STHHELIM TePMOAHHAMBYECKHH 110~

axexmperuma (caysai 1) TeHOHAN.
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B xauecTBe nprMepa PACCMOTPHM TOT 3Ke rHAP030as AgCl,
cTabnTASHPOBAEHEIH XA0pHAOM Kamag (muars I Ba pue. 8.7).
Ecnm x sroMy 3010 10GaBAATH HATPAT HATPHA, OyAeT mpoHe-
XOUTh ROHHKIH 06Men Mexy nonamMu K* u Na*, B pesyasra-
Te KOTOPOro B aJCOpOOMOHHOM cnoe 6yAyT RaxOofHThHCd KaK
morul K*, Taxk m Honmr Na*,

Takx xak mx afcopSunoEHLIe cnocobHOCTH GaM3KH, YBE-
JHYCHUE KOHIOEHTpANRH HOEOB Na* 6ymer SKBHBAJEHTHO
yBenugeHHI0 koHnenrpannn K* » 6yger npesoguTs Kk ema-
THO AnGPYy3HOro CJI0a B YMEHBLIICHHIO A3€TR’-IIOTERIIKANIA
no aGCoXOTHOH BeJIAYHHE BILIOTH XO nme (maaug 2 Ba
puc. 8.7).

Ecxe x mcxozeomy somno poGasare Fe(NQs):, To HOHEL
Fe®* 6yAyT KOHKYPHEDPOBATE C HOHAMH KAJIHA 32 HAXOKACHAE
B afcopOIROHHOM CJIoe, a TaK Kak axcopGoHOoHHAS CHOCO0-
HocTh moHOB Fe®' ropaspo Gomnmme, B pesymbraTe HOHHOTO
ofbMena B ascopbuuonnoM ciioe Horos Fedt moxer okasaTecs
TaKk MHOT'O, YTO OHE He TONBKO IIOJHOETHIO CKOMIIGHCHPYIOT
3apaj NOTeERNANONPERCARIOMHUX KMOHOB, HO H OKAIKyTCH B
H3lbITKE, HPEAABAR AXCOPONMOHHOMY CIIOK H A3€Ta-NOTEH-
LHANY MONOKUTENLHEIA zapafn. OXHAKO gHaK @p OCTAHETCH
OpeXHAM, Tak Kak HOHM Fef' me cmoco6HEI foCTpamBaTh
KPHECTAJUIHYECKYIO PeIleTKY TBepAo#d 9acTHIE! H, CJIeAoBa-
TeNLHO, BRICTYHATH B POXM ROTEHXHAAONPEASAAIONIAX ROHOB
(xpusas 3, prc. 8.7).

Heunduddepermubia anexmporumon HaIvi6aemcs snex-
mpoaum, odun u3 uoHoe Komopoza cnocober docmpaueams
Kpucmannuseckyo peuenty meepdoil dazvt, m. e. cneyupu-
yecku adecopbuposamuvcs MG nosepxmocmu meepdoit vacmu-
yvt, npudaasas eii ceoit aapad.

IIpm BBefieHHHA B 30IXL HE- ¢ A
nazuddepenTaOro anexrpo- '3 3
JNTa TAKKE BOSMOMHLI ZB&

cxygqad. 'F‘ / h
1. B cEcTeNy BBOHTCSE TOT R d A2 !

e IEKTPOAHT, XKOTODHIH 06-

pasosan O3C.

B atrom cayuae B 3one of- P B
HOBPEMEHHO BO3pACTAET KOH- Puc. 8.7
IeHTPANHEA KAK MOTEHUHAN- ' Bauguue unduddepenmnozo

OIpeneNAOUIAX HOHOB, TAK - aaexmpoauma (cayuaii 2)
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H IPOTHBOHUOHOB. ECTECTBEHHO, DTO HPHBOJHT K OABICHHIO
ABYX IPOTHBOIIONOXHBIX TeHAEHIHI: ¢ 0/{HOH CTOPOHEI, YBe-
nAUYeHNe KOHNEHTPANHH NOTEHIUAJIONPeAeNdaomiAX HOHOB
YBEJIHYHBAET (g, & CHEAOBATENbHO, U MK TPOKAHETHYCCKUH
NOTEHIHAJ} C APYro# CTOPOHEI, YBEJHUYEHHE KOHIEHTPATAR
HIPOTHBOHOHOB IPHBORHT K CXaTHIO aE®@y3HOro CJIOoA H
YMEHBIIEHRIO A3eTa-MOTeHHANA.

IIpr MannX KOHIEHTPANEAX HeHHAuG(DEPEeHTHOrO IeK-
TponuTa npeobiaasaeTr nepsriil GAKTOP H A3€TA-NOTEHIHEAN 110
abCcoJIOTHON BeJHYHHE BO3PACTAET, IpH OONBIIAX KOHIIEHT-
panufAx aseta-MOTEHIMAJ YMEHLIIACTCH.

2. B cucteMy BBOZATCA HeHHAAGGEPEATHRIN 216K TPOINT,
BMEUNH IOTeEMAANONDEeeISIONHe HOAB! IPOTHBOIIONOMK-
HOrO 3HaKa.

Hanprmep, B 30as xnopuga cepebpa, cTabHIAZAPOBAHHEO-
ro XJIOPHAOM KaNHudA:

{n[AgCl]mCl (m - x)K*}*~ . xK*,

pobGasuiam muTpaT cepelpa, comepammii mounr Agt, cmo-
cobHEBIe AOCTPOHTHL KpHCTannmueckyio pemetrrky AgCl. Ilo
Mepe IOCTYIUIeHHA HOHOB Ag' B 301k OHH MONAJAIOT B af-
copbrEonHbli caoit # o6pasyior ¢ mo-
TeHOHANONpeJenaomuMe roaamu Cl-
MaJiopacTBOpHEMoe coeanrenme AgCl,

A

&8 YTO NPHBOLHT K YMEHBIIEHHIO IO a6-
N‘ """"""""" 2 comoTHOI BeTHYHHE KaK (g, TAK H £.
l 9ToT npomece HAET KO TeX MOP, IMOKAa
= ‘ P Bce nmoTeEmEamOnpeAenAOINHe HOHH

1 Cl" me cBsxyrces HoHammE Aght — B
STOT MOMEHT Qg ¥ £ CTAHYT PABHEIMH
myno. [Hanemeiimee poGaBierne
AgNOQ; npuBeaeT K TOMY, YTO HOHBI

Dot

B

Pac. 8.8
Bauanue Ag' 6ynyT cnemuEdHEYecKkH ancopbm-
neunduppepenmnozo  popaTHCH HA HEHTPAIBHON MOBEPXHO-
aaexmpoauma .
(cayvati 2) CTH TBEpAOH UACTHIEI, 3apaiKas ee

nonoxuTensHo. TaxmM o6pasoM, mpo-
maolizeT nepeszapadxa nosepxHocmu — TepMORHHAMHYEC-
KHY DOTEHNHAN (g CTAHET MOJIOMKHATENBERM, PopMysa MA-
nennnl Gyxer BEMeThH BHA:

{(n + mY AgClimAg* (m - x)NOz}** - xNOj.
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droT cayuail cxeMaTHYeCKH IpejfcTanied Ha puc. 8.8. Ha
pEcyHKe JmeEs 1 COOTBeTCTBYeT HcXogroMy 3o AgCl, a nm-
HHEA 2 — 30110, NMONYYEHHOMY B pPesynbTare A0OABIeHHR H3-
6rrTRa AgNO;3, '

BJHAHHE PH

Beeaenne B 3046 HoHOB H* B OH™ MoxeT CHILHO CKAa3BI-
BATLCA HA BeJIFYHHE ASETA-IOTEHITHAJA, TAK KaK 3TH HOHEI
00nafaloT BRICOKOMH copbmonnoit cnioco6roCThIO: HoRR HY —
H3-3a MAJHX pasMepoB B, CNEAOBATENLHO, GONBIIOH IIJIOTHO-
cTH 3apaga, moHs OH™ — mu3-3a GOnbIDON MONAPHIYEMOCTH,

BJIHAHHE KOHIEHTPAITHH 30J5

3nech HaGAIOAAIOTCA [Be NPOTHBOIIONOKHEIEC TEHACHINH:

e ¢ pasbaBJeHHEM 305 YMEHbLIIAETCHA KOHIIEHTPANBA NPO-
THBOHOHOB, UTO IPHBOAAT K pacmmrpern 13C n, caexo-
BaTeJILHO, K YBEJIMYEHHIO 110 a0COMIOTHON BeJIMUYHHE 13eTa-
TIOTEHITHAJIA}

e c pasfaBIeHHEEM 30/ YCHIHBAaETCA Aecopbuus MOTEeHIHA-
OIpeAEeNAIOMUX KOHOB, YTO NPUBOJAT K YMEHBIIEHHIO II0
aGcomoTHOR BeJHYUHE @ H, CIEAOBATENLHO, A3eTa-IIOTeH-
nuana.

BJIHSHHE TEMIIEPATYPhI

BiHsinue TeMIIepATyYphl Ha BEJIHYHHY A3ETA-IIOTEHIHAJA
AHAJOMHYHO BIHAHUIO KOHIEHTpan®y 30ad. C pocToM TeMbe-
paTyphl, ¢ OXHOI CTOPOHEI, YCHAHBaeTCA AAGOYSHA IPOTUABO-
monos, 3C pacmmpserca, AseTa-IOTeHIHAN 0 abcosmoTHOH
BeJIAYHHE BOJZPACTAET; € APYrod CTOPOHHI — YCHIIHMBAETCHA fe-
copbuuA NOTEeHIAAJIOTIPEAEIIAION{AX HOHOB, TEM CAMEIM YMEHb-
masd abcoMIOTHYIO BEIHYAHY (g B J3eTa-IOTEHITHATA.

BAHAHHE NIPHPOALI AHCIEPCHOHHOH CPEJIRI

Jucnepcrornas cpeja OOBIYHO XapaKTepH3YeTCH ABYMSA
BEJIAYHHAMH: JUdJIeKTPAYECKOl NPOHANaeMOCTEIO (£) B BAS-
KocTsio ().

Hsera-norennuan 30saa Tem OGonbmie, ueM Gonsmie nua-
JIEKTpHYeCKasd IPOHANAEMOCTE CPeahl.

PouiL BA3KOCTH CBORNTCH, TJIABHBIM 06pasoM, K MOJIOXKe-
HHIO MPAaHHAIKI CKOJbXKeHAd AB. Yem Gonblme BA3KOCTE, TEM
TOJIIe CJIOH FHCIEePCHOHHOM CPeAnl, KOTOPLIA ¢«IIPUIHIAETs
K YacTulle NpH pasphIBeé MHIEJNLI M, CIEZOBATENLHO, TeM
MeHBIIe YKUCJeHHOe BHAYEeHHe A3eTa-OTeHI[HaIA.

5-1860
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8.5. METObI OIPEAEJAEHHE A3SETA-TIOTEHITHAJIA

Bce 27eKTPOKUHETHYECKHE ABJICHUA 3aBUCAT OT BEJIMYH-~
HEI K 3HAKA j3era-noTeHmaAana. IIposoga snexTpoocMoTHyYe-
CKUe WJIH 3JeKTpodopeTHYeCKHe M3MEepeHHsa, MOMXKHO ollpe-
AEJNRTH BEJINYHHY A3eTa-NOTeHIAANA.

He ocrapasnmmBasch HA METOZUKE H3MEDPEHUA, IPRBEIeM
KOHEYHEIe YDABHCHHUSA, CEA3HEBAMIOHE A3€Ta-IOTEHIUAT CO
CKOpPOCTBHIO 3JIEKTPOOCMOTUIECKOrO0 HJIM anelc'rpocpopem-me-
CHKOI'0 HepeHoca:

€= 41mU B (8.1)

rge 1 — RHEHAMHAYECKASA mnoc-m JAUCHEPCHOHHOH Cpennl;
£ — afCcoNIOTHAA AMINCKTPHUECKaA NPOHHIAEMOCTE CPexE;
U — cxopocts aneKTpodopeTHYECKOr0 HepeHoca (Ha OCHOBA-
HHH HamMepenuil); H — rpaanenT NOTeHIINaa BHEITHEr'O 1014,
paBuslit £ /I (E — pasHOCTH 3JICKTPOAHKIX [IOTEENNANOB, [ —
PACcCTOAHHE MEXAY HAMM),

JAna aneKTpoOCMOTHYECKOTO me'ro.qa:

E= 4m1N£I , B (8.2)

rre 8 — yaenbHAS 3JIEKTPHYECKAH IPOBOXAMOCTE 3019 U —
obneMHAS CKODOCTH, T. €. 00'beM RHUAKOCTH, NepEeHECEeHHOH
uyepes IOPHCTYIO MeMOpaHy 3a eguBHNY BpemeEn; I — cuna
TOKA, IPH KOTOPOH NMPOBOAMICH OCMOC.

3AKJIIOYEHME

IloBepxHOCTE TBEPALIX YACTHIl, HAXOAAMIHXCA B JKATKOM
JUCIIEPCHOHHOI Cpefie, MPAOGPETaET DIERTPHICCKHA 3apAn B
pesyJibTare npeuMyinecTBeHHOH afcOpGMUHE OJHOTO H3 HOHOB
aJIeKTpONuTA NHAGO JUCCOLMHAIUM IIOBEPXHOCTHHIX HOHOIEH-
HbIX rpyun. HeazaBHcHMO OT MeXaHH3Ma BOSHEKHOBEHHS 3a-
PAZa Ha KOJIOKJHOM YacTHIe BOSHHKAET dsoilnoil axexmpu-
wecruii caolt (JIC), cocroamuii #3 MOHOB HA NOBEPXHOCTH
(nomenyuanonpedenarOuux UOHOG) B A3 KOMIICHCHDYIOIIHX
3apsa/ HOBEPXHOCTH UOHOB (NPOMuUBOUOHOE )} B pacTBODE; IDHR-
YeM yacTh IPOTHBOHOHOB HAXOAUTCH B HPUIEralolleM K IIo-
BEPXHOCTH M IIPDOYHO CBA3AHHOM C Hel Gdcoplyuonmox cnoe,
a Jipyras 4acTbh — 8 duddysnom croe, yRaIeHHOM OT IOBEPX-
mocru. Yacruny pucnepenoi ¢asn smecte ¢ 30 nasmsanT
MUYeanOll; MEDERNa ABASeTCd HeHTpaILBONH,
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Tipu ABMXKEHHH YACTHOHI B PACTBODE IPOHCXOAUT PASPHIB
MHNEJUIBI HA ABe YACTH: TBEPAYIO YACTHIY ¢ MPOTABOROHAME
-aACOPOINORHOIO CI0A, Ha3LBAGMYIO KOJLIOHAHON TACTHIIRH,
H IPOTHBOHOHE! Au(pysHOrO caod. T'pannny, 110 KOTOPO TIPO-
HCXOJHT PA3PHIB MHIIEANE], HASLIBAIOT ZPRHUNEIL CKOALICHUN.
TnocKocTs CKOMBIKEHHAA, KAK IIPABHAO, He COBIANGET C Ipa-
HHIEH, pasgensomei agcopbumonnsiii o xaddy3ELIT CAOH, &
HECKOABKO CMeUjeHA OT Hee B CTOPOHY PACTBOPA. JJAeKTpHYE-
CRuH BOTEHIMA HA LIOCKOCTH CKOMALIKEHIA HABLIPReTCH 2A6K-
MPOKUKEMULECKUM UL O3ema-NOMeHUUAROM, ROTOPEIH OT-
RHYACTCH OT MepMOOUHAMURECKO20 ROMEHLUAAA @y, KOTO-
pslit onpefenseTca 3apAKOM HOBEPXHOCTH.

HaxruneM Ba 9acTHIAX gucOepcroi daaur [IOC obycnosne-
HEL 3NeKMPOrUHemuiecKue A8ACHUN: IREKCTLPOOCMOC, IRCKMPO-
-opes, ROMEHYUAA MeYeHUA U NOMEHYLAR CeOUMEHMAUUU.

HMHTeHCEBHOCTE BCEX JIEKTPOKAHETHUCCKHX ABJIEHUH O~
pejesfeTCHA 3HAYEeHAEM A3CTA-NOTeHNUANA. DKCHEPUMEHTAJE-
BEoOe oIIpejiejIieHHe CKOPOCTH MIEPEHOCA B 3AEKTPUIECKAM Noje
fHCHEPCHOHHOR Cpelsl (9AEKTPOOCMOGC) HMAM AMCHEPCHOH
dasnl (anekTpodopes) mO3BONAET OBpefeqNTH 3HAUEHHE
A3eTa-BOTeHIHANA.

Breaenne 8 304> PACTBOPOS SJCKTPOJAHTOE NPHBOANT K
H3MeHeHHIO cTpoeRus OC ’, KK claejcTBHAe, 3HAYCHHA ABECTA~
IOTeHOHANA,

B 3aBHCHMOCTH OT NPHMPOAR H KOHIEHTPATHM IREKTPO-
JIATA MOXKET HPOUCXOAHTD:

o coxarre JI9C m yMenblnenre alcoMIOTHOM BeIUIREEL A36TA~

MOTeHI{NAA;

e yBesAUYeHHe aGCOJNIOTHRIX BEeNHUYHH TEPMOZUHAMUYECKO-

r'o H 3eTa-NOoTEeHTHAAa;

e IIepesapAfKa MOBEPXHOCTH YaCTHIbI.
3aadeHre J3eTA-MOTEHNHANA 3aBACHT TaK)Ke OT BeJNTH-
- B pH, TeMmepaTyphrl B npupoAsl JHECIEPCHOHHON cpensl.

BOITPOCHI AJIA CAMOKOHTPOJIA

1. Kaxkme BHI 3HaeTe nyTH oOpasosanms [3C?

2. Kaxoso crpoeHre ABOHHOTO 3AEKTPAIECKON0 CIAOAT

3. B weM cocTORT OTAHUME BNEKTPOKMHETHYECKOr0 BOTEH-
MAAA OT TEPMOSHHAMIICCKOro?

4, Kaxne 8Ll sHACYE MJIEKTPOKHHETAYCCKYE ABAEHNA? B uem
COCTOHT CYIIHOCTE KAXXIOro us HEX?

5*
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5. Kax sKCHepHMEHTAJNLHO OIPeALJNAOT BEIUYHHY R3eTa-
morenmuana?
6. B ueM cocroaT pasyrunA HerHAuGdepenTHOrO M BHAUGD-
dbepenTHOTO ANEKTPOARTOB?
7. KaxoBo cTpoeREe MANENns! saodob6HOrO 30197
8. B kakHEX caydasax npu Ko0aBJeHHH 3JEeKTPOJNTOB IIPOHC-
XOAHUT nepe3apafKka KOJIOUAHON YacTHRkI?
9. HamamuTe GOPMYJIEI MUNEN CIAEAYIOIAX 30JIeii:
a) sosna rRapGomara Gapma BaCQjz, cTaOHAIHSHEPOBAHHOrO
XJopHEoM OapHs;
6) sona cyardraa cerana PbS, cTabuiansupoBagHOrO CyJIb-
dHxOM HATDHA;
B) sona OpommEpa cepebpa AgBr, cTaGUIHIAPOBAHEOTO
HATpPaTOM cepebpa;
r) sons THApokcuZRa xeme3a Fe(OH);, crabunmsmposas-
noro Fe(NOg)3;
1) sona xnopuga ceaana PbCl,, cTabminrEsapoBanHEOro xjo-
PUAOM KaNH#A;
e) sona cynnbara Gapua BaSQy, cTabHIASHEPOBAHHOTO
cyandaTom Kaynud.

10. Kax mamenurca crpoerue JIOC H BeJMUHHA A3€TA-IOTEH-
nuaza, ecrd K 30JI0, YKa3aHHOMY B IIYHKTe X), npHOa-
BHTE;

a) HUTpAT HATPHA;

6) sxBEBanenTHOEe KojgundecTBo Pb(NO;3)s;
B) naberTox Ph(NO;3),;

I) HOXUJ HATPHA;

n) nabmror AI(NO;);.

Bakonvuue usyuenue 2aaeul 8, 8vl donNcHbL

1) sname:

¢ OCHOBHEIEC NOJIOMKEHHA TeOpHH cTpoenHda I3C;

® 3NEKTPOKHHETHAYECKHE SBJICHHES;

e BJIUAHUE 3NEKTPOJHTOB Ha cTpoeHHe JI3C H BeamumHY
ABeTa-IOTEeHIHAAJA;

2) ymemo:

® COCTABJIATE QOPMYJIBI MHNENN nH0POGHBIX 30J€H;

& IpeAcKasnIBaThL H3MeHeHHS cTpoerHsa JIOC m menmum-
HEI A3€Ta-NOTeHIBAJNA IPDH AeiCTBHA JIEKTPOJIHTOB, H3-
MeHEeHHN KOHICHTPAIIHH 30JId ¥ NPEPOAL] ARCIEPCHOH-
HOH cpejnnl.



''TABA 9

MOJIEKYJIIPHO-KHHETHYECKHUE
CBOMCTBA |
KOJIJIONIHEIX PACTBOPOB

Moanexyaapno-kunemudeckue cgoiicmaa 06yCIOBIEHE
HEIPEePBIBHEIM XAOTHYECKHEM [IBH)EHMEM MOJEeKYJI K aro-
MoB. Moaexynapro-KuHemuieckas meopus n3y4aeT 3aK0OHE
CAMONPOUBBOIBLHOTO ABHIKEHUS MOJEKYJI B JKUAKOCTAX U ra-
3ax. 9Ta TeopHA, paspaborannas B Havase XX ». A, DitHm-
TeiiHoM, AMMesa GobIIOe BHAYEHNE, TOCKONLKY SBHIACE IIPSA-
MBEIM JOKAa3aTeALCTBOM CYINEeCTBOBAHUA MOJNEKYJI.

MoneKynapuo-KHEHETRYECKE CBOMCTBA KOMJIOHIHBIX pa-
CTBOPOB NPOABAAIOTCA B OPOYHOBCKOM ABMMKeHHH, Iuddy-
31K U OCMOCE.

9.1, BPOYHOBCKOE IBHXEHHE

Bpoyrosckoe Osuxcerue otkper B 1827 r. anrmmitcruit
6orasEk P. Bpoyn. PaccMaTprBas nof MEKDOCKOIIOM BOZHYIO
CyCHeHauI0 KBeTOYHOM NhUIBIE], OH OGHAPYIKAJ, UTO YACTHRL]
HeNpephIBHO ABUTAKTCA B ose spesna. Hexoropeie HCcneso-
BaTenn obbAcHANK 00HapyxeHHOe BpoyHOM ABMKEHHE JKHU3-
HeAeATeNBHOCTEK NBUIBILI, OAHAKO IO3JHEE OKAa3aJI0Ch, YTO
GpPOYHOBCKOE JIBHKEHNE CBOMCTBEeHHO BCEM CYCIIeH3HAM, B TOM
qHCJie H CYCIIeH3NAM HEeOPraHWYeCKUX BEIeCTs. '

Bpoynosckoe dsuixcenue — amo Henpepvishoe Gecnopa-
douroe dsuixceHue LACMUY MUKDOCKONUYECKUX U KOANOUD-
HbLX pa3mepos, He 3amyxaiouiee 80 8peMer. Omo dsuxcerie
mem urmencuBHEE, YeM BblUie MeMNePpaAmypa U yem MeHvuie
Mmacca Hacmuysl i 6A3KOCMb JucnepcucHtoll cpedot.

O6BAacHEeHNe 9TOrO ABJIICHUA AOJITOE BPEMs CBASLIBAJHU C
BHENIHAMM NPUYNHAMH — HapymIeHHEeM MexXaHHYeCKOTo
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paBHOBecus, TeMNEepaTypHBX ycaoBmi u 1. x. I'yn (1888)
1 Oxcuep (1900) npefnonoxANH, IYTO GPOYHOBCKOE ABHIKE-
HHe UMeeT MOJeKyNIAPHO-KAHEeTHIECKYIO IPHpOAY, T. €. AB-
JsieTcs CIeJCTBHEM TEILIOBOrO ABHIKEHHUA. OTa TOYKA 3pe-
HUS OblJIa TIOATBEpPIKeHA TeOopeTHYeCKH JMAmiTeiimoM B
CMOIIyXOBCKHM, a 3aTeM sKcneprmerTansao ITeppenom, Ceen-
6eproM H ApyruMHN HCCIEAOBATEISMHA.

Teneps TOYHO YCTAHOBJEHO, UTO OpPOYHOBCKOE JIBHKe-
HHe OGYCJIOBJIEHO CTONKHOBEHHAMH MOJIEKYJ CpeAbl, HAXO-
EAOUMACA B HENPEPRIBHOM TenJOBOM JABHIKeHHU, C B3Be-
IMIeHHLEIMHA B Hell YACTHHAMU MHEKDOCKOIHYECKHX HJIH KOX-
JOHRHBIX pasMepoB. B pesyibTaTe 3THX CTOJKHOBEHHIH
YaCTHMA [IOSyYaeT OTPOMHOE YHCJIO YAAapOB €O BCEX CTOPOH,
PeayabpTar 5THX yAAPOB B 3HAUHATENBHOH CTEeHH 3aBHCHT
OT pasMepoB YACTHILBI.

Ecun yacThila UMeeT CPABHHTENLHO GOnbluye pasMepst,,
TO YHUCJHO OZHOBPEMEHHLIX YJAAPOB TAK BEJHKO, UTO B COOT-
BETCTBHMH ¢ 3aKOHAMH CTATHCTHKM DeSYJILTHPYIOLHE AMIYIbE:
OKasbIBaeTCA PAaBHBEIM HYJIIO, M UACTHIA He OyBeT ABUTraThCH
nop jeficTBeM MOJEKYX cpejbi. Kpome TOro, 4acTHHLI €
Gonpmroit Maccoil 06IaKa0T SHAYATENEHOH HHePIHOHHOCTEIO
K MaJIO YYBCTBUTEJBHEI K YAAPAM MOJEKYJI. :

Ecir yacTHIa CPaBEATEIbHO MaJja, TO YHCJIO IIOAyYae-
MEIX €10 OMHOBPEMEHHBIX YAAPOB CO CTOPOHH MOJIEKYJI cpe-
Abl 3HAUUTENLHO MeHbIIe, IO3TOMY BepOATHOCTH HEPABHO-
MEpHOTO paclpejejieHusS HMOYJILCOB, MOJYYAEMEIX C pas-
HBIX CTOPOH, YEeJHUHBaeTCAd. OT0 00yCHOBIEHO KAK DA3HBIM
KOJIUYEeCTBOM YZapOB, TAK H PAsJUYHOH DHEpPFHEH MOJEKYT
cpejbl, CTAIKNBAIOIUXCS C YacTEHell. B peayasTare yacTa-
bl IprobpeTaroT MOCTYIATENBbHOE, BpaliaTeJbaoe B KoJe-
0aTeJbHOE HBUIKEHHE.

B ocuoBe craTHCTHYECKOIi TeopHH, paapaboTaHHoil Din-
mreiinom u CmonyxoBckuM B 1905-1906 rr., Je:muT caeayro-
mnit mocrynar.

Bpoynoacicoe dsuicerie cO8EPULEHHO XAOMURHO, M. €. 8 HeM
Habnwodaemca noanas pasHONPASHOCMb 8CeX HANpasaexul. -

KonuvecrsenHol XapaKTepHCTHKOR GPOYHOBCKOTO ABHKe-
HUS IPUHATO CIATATE cpedHull cA8UZ YACTHIH Ay 32 BpeMd t,
T. €. OTPE30K IPAMOi, coefuHsIOMIeH HAYANLHYI0 TOYKY. ABH-
sxenus (npu ¢ = 0) ¢ NONOxEHNEM YACTHILL. B MOMEHT ¢ B IJIOC-
KOCTH FOPHSOHTANBHO TIPOSKITHH, HAGIioAaeMOil B MEKPOCKOM.
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Cperunii KBagPATHIHEN CHBAT TACTRITL] A;’ TIPH COBEp-
meHHOH GeCHOPAXOYHOCTH ABMMERMN MOMET OLITH BLIUIC-
ZIH H4 DCHOBANWH CTATHCTHIOCKHTX 3aKOUHOB!

-2 2R Tt
Ax == , 9.1)
4 Brgr
e R — yHEWSepcasbHAA TH3OBASA TOCTONHHAm; N) — UHKCIO
Axorappo; T — abcosioTaan TeMieparypa; T — Bpema HaGI0-

momns; ‘N — KOdQPUIMEHT BAIKOCTH; ' — PARNYC TA&CTHIGL.
Cneposarennso,

A;2 _ -7t
R P 9.2)
ne k= FA' — mocTosHHEas Bosasnvasa.

CTarACTHYECKAN TOOPHA, NPHBOARINAN X ITOMY YDABHES-
- I, TMEeT MEONOTHCICHARIC M NeOCHOPHMEIe HOXTBEPIKAC-
HuA. Pe3yabTaTnl, IONYUYCHHEE AXA SACTHY PASIUYHON HpN-
PONEE M PAIMEDOS, HOKA3ANH DINSKOE COOTBETCTEME H3IMe-
PEHNETX ¥ BEIYHCHSHHLIX BOAINHH Ay , ABHANCH Burecrammm
- MOKBIRTEALCTEOM PERILHOCTH CYLIIeCTBOBAHNN MONCKYX M €TA-
THCTHYECKOTO XAPAKTEPA BTOPOTO HAYAJA TCPMOZRHAMTKH.
TIpusHande MOJIEKYJISPHO-KMHETHYECKOH Teopuu HOCKy-
KRN0 TONIKOM K PASBUTHK APYIUX IIJIOAOTBODPHEIX TEOPMii,
B KonnougHOM XHEMUHE TeOpHEA GPOYHOBCKOrO ABHKEHUA OKA-

BANACH PAKTHICCKH Nepoi KoamyecTBeHHOH Teopwed,

9.2. THGOY3HA

JAuddysueit nasuieaemes camonpoussoasrvlic npoyecc
BbIPABHUBAHUA KOHYEHMPAUUUL MOAEKYR, UOHOE8 UAU KOLRO-
UDHLLX NacMUY ROT BRHAHUEM UX TRENA0B020 FEUNCCHUSR,

Mponecc guddyann apngerca HeobGparumurM, OH mpOTE-
KaeT SO IIOJNHOTO BRIPABHHBAHHKA KOHHNEHTpaumil, TaK Kak
XA0THUECKOE DACTIpeeAeHHe YACTEI OTBEYaeT MaKCHMAIb-
HO# PHTDOIIHH CHCTEMEI,

A KOoAMHECTBCHAOrD onucaAHMa Auddysnn ACITOALIY-
ercn mepsuil saxoH Duxa:

de

. dm = -D«E; -8 -dz, (9.3)
e m — KoJauyecTBO npoiuddyrauposasmero semecrsa; D —

: de
sooddunrent .um_lxpyana; E—; - FPEAMEHT XOBUECHTDAINM;
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S — mwromaznb, Yepes KOTOPYI NPOUCXOoART uddysud; T —
TIPOAOJIKUTEALHOCTE AN PYy3HH.
3uak MHHYC Ilepe/; IpaBoil YacThi0 ypasaerna (9.3) cro-

de

HT TIOTOMY, YTO NPOW3BOIHAA ™ OTPHUATENbHA, TAK KK C

yBeINUeHNneM X KOHNEeHTDAINSA YMeHbIIAaeTcd,

-HacTo ans onAcaEEda AADOYIHH HCIOJIb3yeTca ydenb-
Hbiil nomox Judysuu — Koauvecmea sewiecmsa, Fuddyn-
dupyrouee 3a eBunuyy spemenu yepes cevenue edururHoll
naouadu.

Lo Lldm_ ) de )
2 =3 de dx (9.4)

H3 aTOro ypasHeHHs BuaeH pr3MYecKHil cMbIchk Koadbdu-
nuenTa paddysau D. Kospduyuenm Suddysuu Hucrenno
pasen Koauuecmsy seujecmaa, dugdyndupyouezo wepes edu-
HUYy naowadu 6 eduHuyy speMeru Npu zpaduerme KoHyeH-
mpayui, pasHom eduruye.

A, ditemiretin (1908) BriBen ypaBHeHue, CBASHIBAIOIICE
Koasthdunuent xudpdysun D ¢ abeosorHoit TeMneparypoit T,
BASKOCTHIO JUCIIEPCHOHHOR CpeAkl 1] H PAXHYCOM YACTHII, AHC-
nepcHoit ¢asnl r:

RT

AT @9

CBA3L MeXKIY CPEAZHUM KBAAPATHYHBIM CABHUI'OM YACTHIL
A;Z u xKoaddunuenrom nuddysHHE xaetT ypaBHenne ODHHII-
Teraa—~CMOJIYXOBCKOro:

AZ: =2D -1 (9.8)

N3 ypasrernusa (9.6) crexyer, 4To CABHET YACTHL, IPONOp-
IUOHAJNEH He T, & [ .

9.3. OCMOTHYECKOE JABJIEHHE

OcMOTHUECKOE fABNEHHEE T AOCTATOYHO Pa3faBieHHERIX KO-
JIOMZHEIX PACTBOPOB MOKET GhITh HaMieHo [0 ypapHEHMIO:

m
n:M.RT:VRT

I7ie Mopy — MACCA PACTEOPEHHOTO BELIECTBA; 71 — MACCA Of-
HO& wactunsl; V — ob6beM creremul; Ny — UHCIO ABOragpo;

= vkT, 9.7
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T — abcosoTHAA TeMIepaTypa; v — 4acTHYHAS KOHIOEHTpa-
nudA; k — nocrosiEHas Boannmana.

9To ypaBHeHHEe AHAJOTMYHO UIBECTHOMY YpPABHEHHIO
BaHT—I‘oq;Q)a AJA OCMOTHYECKOTrO AABJICHWS MCTHHHBIX pa-
CTBOPOB:

n-_—_i.RT’
M

rge M — macca OZHOrO MOJIS PACTBOPEHHOI'O BEIIECTBA; € —
MaccoBasi KOHIEHTpaImuA.

MoneKynAPHO-KNBETHYECKHE YPABHEHHNA, CIIDABEJIRBEIE
AN HCTHHHBEIX PACTBOPOB, IIPHMEHMMHI M K KOJUIOMAHBIM
pacTBOpaM ¢ TOi JWIIL PasHHUIEH, YTo Macca 1 Moxsd Bemye-
cTBa 3aMeHgeTcs Maccoit opgHoi wacTruel. [Ipn ogHOM M TOM
e MACCOBOH KOHIIEHTPAIIMY YUCAO JacThI (YacTHUHAS KOH-
eHTPanNa) B KOJJIONAHOM DACTBOPE 3HAYUNTENLHO MEHBIIE,
YeM B HCTHHHOM.

TloaTomy ocCMOTHHECKOe JaBjieHue AnodobHBIX 30eii 3Ha-
YNTENBHO MEHBIIE 10 CPABHEHHNIO C HICTUHHLIMA DacTBOPaMi,
BecnMa Maoe oCMOTHYECKOS AaBaeHNE JN030Jel GbIIO Ipu-
gnuo# ommbkn Tomaca I'psma, He pacnonaraBoIero 4yBCTBH-
TeALHBIMM OCMOMETPAMM B CUHTABOIEr'O, YTO ¥ KOJJOHUIHBIX
pacTBOPOB OCMOTHUECKOe JaBJIEHNE OTCYTCTBYET.

SAKJIOYEHHE

MoJeKyIAPHO-KHHEeTHUECKHe CBOMCTBA KOJIONAHLIX pa-
CTBOPOB OGYCJIOBJCHH XAOTHUYECKHM TEIIOBHIM [ABHKCHHEM
MOJIEKYJ ANCIEPCHOHHON cpeisl. CpennAs KHUHeTHUECKAsd
SHEPTHA MOJEKYJ IPHN OCTOAHHOHK TeMuepaType T HOCTOAH-
Ha u paBHa kT, o omdenvHbte MOJIEKYNEl 00azaloOT pasnoil
KHAHETHUYEeCKOH sHepruei,

Konnompable 4aCTAUE! [IOCTOAHHO HCIIBITHIBAIOT YAAPH
MOJIEKYJI AUCHEPCHOHHOM cpeanl, IPUUYEeM KOJHUECTBO yZAa-
pPOB € Pa3HLIX CTOPOH HEOAWHAKOBO M IOCTOAHHO MEHSETCH.
910 1 ABASETCA NPUINHON GPOYHOBCK020 JBUNECHUSA.

HETeHCHBHOCTS 6POYHOBCKOrO ABMIKEHNA TeM GoJbilre, YeM
BHIIIIE TeMIepaTypa, MEeHbIIe MACCa YACTHILI X BASKOCTD CDe-
Iel. PesynsraroM GPOYHOBCKOIO ABMKEHUA KOJNIOHAHAIX Uac-
THI ABNAeTcH Juddysun — nepeMelieHne BemecTsa u3 obia-
ctum ¢ Gonpmell KoHNeHTpannel B 06JIaCTH ¢ MEHBIIEH KOHIIEH-
rpanuei, T. e. BLIPABHABAHNE KOHIEHTPAIWH BeIIeCTBA
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P —————

. 1o poeny obnemy cmerenmbl. [lockomuxy pasncMepEOe pac-
npeaeneHVe BeIlleCTBa B cHcTeMe HanGones PEpOATHQ, B -TOp-
MOZMHAMIISCKOM OTHONICHMH Oponece Iuipysun uaeT ¢ yBe-
JVYeRneM JHTDPONHH ¥ [ODTOMY SBRAETCH CAMORPDU3E0ID-
uown. HecMOTpA HA XAOTHUECKHH XapakTep ABMIKeHEA BCeX
JacTHI, IePEeHOC Bel[eCTBA MPONCXOANT BCJIEICTBHE TOTO, UTO
n3 o6acTu ¢ 6oaee HAZKOH KOHIEHTPANHEH ABMMKeTCT GOb-
TIe YACTHH, YeM B obpaTroM uampasreRun. Komsraectro and-
yHARDPYIOIEro BEIeCTRA YBeNHIMBACTCH € BOBLIRICHEECN TOM -
TOePATYPLEL, YMEHLIeHEeM DE3MOPOB KOJEOMGHLIX UACTHI, ¥
BRIVOCTH ZHCICPCHONHON CDEMEL.

Ecau KOJLIONZHBIH PACTBOP OTALILH OT GHCTOID PACTBEODE-
wena (QUCTIEPCHOHHEDM CPeALT) THoNynpouuacMoil MemGparoil,
He TEpOHYCKaomed KOXAONANLIE YACTHHH, BOJHIIKAET ONHO-
CTOPOHAAA Nuhpysus MONCKY PACTBOPHUTENA B KOLIONTHELA
pacTBOp, HasnBaeMasi ocmMocoM. TIpnunHOit OcMOCE ABIRETCH
KROTHYECKOE ghxenve yacTa. Iloge6ro GpoyaoscroMy IBH-
oo ¥ Gy, 0CMOC SBAACTCA IPOLPOCON COMOTLDONS
BoaurvM. Tlepexos pacrasopuTensa B KONAONARLEE pacTeop Gy-
Aer HPOUCXOIHTE A0 TEX IOD, HOKA IOCTOAHHO BO3PACTANIINES
IHAPOCTATHYCCKO JaRIeHNMe PACTBOPA He BOCTIPEIATCTBYET EMY.
D10 maBIeHEE HABLIBALTCH OCMOMUiecKum dagneriem. Ocaro-
TUYecKoe JapjeHue TeM GOoJbIe, yeM GONbille KOHIEHTDALAS
KOJLIORHBEIX YACTHI[ ¥ UEM BBIIE TeMIOepaTypa.

PaccMoTpeHHbie MOJNEKYJIADHO-KHHETHYECKHEe CBOMCTBA
XAPAKTEPHE! KAK A€ MCTRHHLIX, TAK H AJTH KOANOMIHKIX
PACTBOPOR, HO ¥y NOCISAHMX OHM BHPANKCEK 3HAYHNTEILHO
cnabee, TAK Kay HpH QFHOH # TOH e MaccoBOR KORTEHTPA-
MUY YHCAO TACTHI, B KOJNONZHOM PACTBOPE BHAYHTEHLHO
MEHBH, YEM B MCTHHHOM.

C MONEKyJADHO-KMHETHUECKAMY CBOWCTBAME MH YiKe
SLTPEUANNCL B CBASH € OYHCTKOK KOJJIOMAHBIX PACTBOPOB.
Oru ceoficTBa MMEIOT TAKKe GONBIIOE SHAUEHWE B CBAIH C
npobaeMaMil yCTOHYIBOCTH KOANOMAHLIX PacTBOPOB, K PAC-
CMOTPEHHID KOTOPHIX MBI IePeXOluM.

BOITPOCH! 14 CAMORKOHTPOJLA
4. Kaxue cpoiicTRa KOMMONXHEIX PACTBOPOB OTHODATCS K
MONEKYAAPHO-LMAC THROCIIM ]

2. B yeM COCTOMT CYIHOCTS GPOYEOBCHOrO JBNIKEHEX, Kurd)-
dhyann, ocreoca? HWen -onm pOYCAOBACHSI?
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3. fIsnsiorca nu 6poyHOBEKOE ABMMKeHNe, nuddysna U oc-
MOC mpomeccaMu camonpongsoasusmMu? ITouemy? :

4. Or Kaxux QaAKTOPOB 3aBHCHT HHTEHEHBREOCTE KA 0I'0 U3
cBOiicTB? '

5. B ueM COCTOAT PA3ARYMA MEXKAY MONCKYAADHO-KNHETH-
YeCKMMH CBOHCTBAMM KOJJIOHJAHEIX M HCTHMHHBIX DAacT-
BOpPOR? '

Baronyue usyuenue zaasvt 9, 8oL JONUCHLL 3HAMB:

& CYIHOCTh GPOYHORCKOIO ABMEeHNd, Auddysnu, ocmoca;
¢ DAKTODHI, OT KOTOPHIX 3AaBHCHT KAXKAOE M3 YKA3aHHEIX
CBOMCTB.



IrITABA 10

YCTOMYHBOCTD
KOJIJIONIHBIX PACTBOPOB.
KOATY TSI

Brime (cM. riaBy 6) orMevanocs, uTo ofpasoBaHue AMC-
IIePCHEIX CHCTEM CONPOBOKAACTCS YBEJIHMUCHHEM CBOGOLHOM
sHePTrHM cucreMul. CleaoBaTeNbHO, JACIEPCHAS CHCTEMA SB-
JAAeTcsd IPRHINOAANLHO MepModuHamMuiecKu Heycmoituuesoil,
T. €. paHO WJIN NO3/HO AOIKHA CAMOIPON3BOJLHO PASDYIINTE-
cdA. ITosTomy pedub MOMET HATH TONLKO 00 omHocumenvHoll
mepmodunamuieckoll ycmoinusocmiy JZUCHEPCHBIX CHCTEM.

OmuocumensHas Yycmoliiu8ocms — 3IMmMo cnocobHocms
cucmeMul 8 medeHue onpedefeHH020 BPeMEHU COXPAHAMY
HeuaMeHHOlU C8010 cmpPyKmypy, m. e. pa3mepuvl YaAcmuy u ux
pasHoMeproe pacnpedeaerue 8 obzemMe cucmeMot,

OTHOCHTENbHAA YCTORUYNBOCTL PASHAIX AUCIEPCHEIX CHC-
TeM KoyebJeTcss B AOCTATOYHO HIMPOKHMX mpepenax. Kax msl
YBRJAAM JaJibile, SMYJbLCHA 63 SMyJAbraTopa paspymaercs B
TeucHHe HECKOJLKHX CeKYHZ C MOMEHTa ee o0pasoBanmsd, a
KpacHRIA 30Jb 30/10Ta, mONy4yeHHHIH dapaseeM B cepeAuHe
XIX B., «;KHBET» JO CHX IIOP.

CinenoBaTebHO, CYIECTBYIOT KAKHE-TO IPHUUAHEL JJIH-
TELHOTO CYILIECTBOBAHHA NPUHIHIHAJILHO HEYCTOMYMBBEIX
(TepMOANHAMHYIECKH) CHCTEM.

IIpo6aema yemoiinueocmu ducnepcHovlx cucmem — 00na
U3 8aXHelLWUx npobaem Koaroudnol xumuu.

B 1917 roay IlecKoB npeaoKu pasrpaHAYNBATE OTHO-
CHTEJbHYIO YCTONUNBOCThL ANCIEDCHBIX CHCTEM KaK:

a) ceUMEHTANMOHHYIO (KHHETHYECKYI0) YCTOHUNBOCTD;

6) arperaTHBHYIO YCTOMYHUBOCTD.

ITH IBa BIAA YCTONYMBOCTH PA3/UYHKEI IO CBOEMY MeXa-
HU3MY B TPeOyIOT pasfelbHOI0 PaCCMOTPEHRH.
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10.1. CETHMEHTAITHOHHAS YCTOHYHBOCTD
AUCITEPCHBIX CHCTEM

Cedumenmayuonnas Ycmoiinueocms — amo cnocofHoCms
ducnepcroli cucmemb. COXPAHAMYL HEUIMEHHLIM 80 BpeMeHl
pacnpedenerue uwacmuy no o6semy cucmembvl, m.é. Cnocod-
HOCMb CUCMEMbL IPOTRUE0CMOAMb Jellcmaulo CUabL maxcecmu.

Y1061 OUEHUTH CeAMMEHTATIMOHHYIO YCTOMYHBOCTE CHC-
TeMBbI, Heo6X0NMO 3HATD CAEAYIOIHE XaPAKTePACTHKHI: I' —
pagnyc JacTHOA ANUCHEPCHOI (ashl; p — MIOTHOCTL YACTH-
Osl; pg — IJIOTHOCTh AVICIIEPCHOHHOI CPeAEl; 1 — BA3IKOCTh
JANCIIEPCHOHHOM cpensl; V — 06beM YaCTHIKL.

Ilo saxoRy ApxuMezaa, Ha KaXIYIO Y4acCTHIY B CHCTEMeE
peiicTeyer cmia TAMecTH (IOABLEMHAA CHJIA), DABHAA:

F = mg = Vpg, (10.1)

rae g — yCKopeHne CBOOGOAHOIO majeHnd.
OdderTUBHAT MACCA JACTHUILI /M’ paBHA

m’=V-(p — po)- (10.2)

Ecan (p — po) > 0, T. e. p> po, wacruna Gyger ocenats,
ecan p < pp — wacruna 6yzer BcoanBaTh. [Ipumem, aTo p > po.
Torza uacTuiia AucuepcHoil dasnul Gyner ocenaTh H0f AeHCTBA-
€M CIUTHI TSKEeCTH:

| Fax=m2=V-(p-po)- & (10.3)

 Ilpm ocemaHMM YacTALKLI B JUCIEPCUOHHOI cpefie ¢ BA3KO-

CTHIO 1| BOBHMKAET BCTPEUHASA CHJA — cHla TpeHud Fo,, npo-
HOPUREOHAJNLHAS CKOPOCTHA ABYMIKEHNA JACTHIILI

Fip=B Uspn (10.4)

rae Uy, — CKOPOCTE OCefaHUs YyacTunsl; B — Kooddumuent
TPeHH .

Taxnum o6pasom, dem GonbIIe CKOPOCTL OCENAHWHA, TEM
Goubille CHJIA TPeHHUHA, 3aMeaAI0Iaa ocexanne. B pesyiabra-
Te YCTAHABIMBACTCA CTAIIXCHADHBIN PEKUM CeARMEHTAIUH,
KOTOpOMY cOOTBeTCTBYeT Foo;, = Fop, M wacTHIA OCeAaer ¢ II0-
CTOSHHO CKOPOCTBIO.

Hrak, V- (p — po)* & = B - Ugy,, OTCIORA:

U =Y®=p)-&

cen B (10.5)
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Yacro and XAPaRTEPUCTHKH IPOHEcca CEAMMEHTAIHI HC-
HONB3YIOT HE CKOPOCTh ceaumertanun Ue,, a ydeavruiii no-
mok cedumenmayuts ooy

Vdeavuoiii nomok cedumenmayuu — ame Yucae 1acmuy,
ocedawujux 8 eduHuyYy Bpemeny uepes cevenue edunuvnoll
RAOWAOU, HODMARLHOE K HANPABACHUIO cedumenmayi.

Pa3MePHOCTD icgyi[ices] = uacT/CM2 - €.

W3 onpenenenna i, caenyer:

lcoa = Uceg - Vv
TRe V — KOHUEHTPAIIAA UACTHH B AZHCHEPCHON CHOTEMe,

Ilopcrasue B 270 ypaBmHenwe aHaueHue Uy, u3 (10.5),

THOAYIHM :
Vip - -8
= .&’_1;’0_ . (10.6)

Tarkum 00paszoM, YACNLHEIM MOTOK CEAMMEHTAIMHN NPAMO

nponopnuorasel V, v, (p — pp) ¥ 06paTHO mponopiinonanen B,

4
s chepuueckoit yacTune: paguycar V = -3—m'8 » kKoadduon-
€HT TpeHnA N0 ypasHeHno Croxca B = 6avr. Ilozcrasue sru
spIparxenns B ypasuesue (10.6), moxyunm:

2r’(p—po)-g-v
long = 9'10 . 10.7m

3unavur, B cayuae chepudecKHX YACTHI, VAEALHRIE IOTOK
CeJNMEHTAIIY MPANMO IIPONOPOMOHANECH KBAKPATY PARNYCaA 7
0o6paTHO NPONOPHHOHANER BASKOCTH CPeAH.

OpHako, paccMaTpHuBad OPOLECC COAVMEHTAIMM, MBI 10
CHX IOP He YYHATHIBAJIN GPOYHOBCKOTO ABHIKEHHUS, B KOTODOM
YYACTBYIOT YACTHIILI MHKPOCKOIIMYECKHX B KOJUIONAHLIX pas-
mepos. CrneacTsueM GPOYHOBCKOIO EBHIKEHHSA, KAK MBI 3HA-
em, aBiasercsa arddysnsa, KoTopas CTPEeMATCH BHPOBHATH
KOHIEHTPANHIO YacTAN, IO BceMy 00HeMYy, B TO BpeMA Kak
CeIHMMEHTANNA OPHEOAAT K VBENHYCHHIO KOHHEHTPAIMH B
HIDKHUX CJI0AX.

Taxum obpasom, HaGMIOZAETCH NBA NPOTHBONUOJOMHLIX
HOTOKA! NOTOK CeAUMEHTANMH iy; M NOTOR ZAGGYSHE ing.
Cornacuo ypasuenwuso (9.4),

av kT
s = ‘”(&I)' vae D=5
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- Kaxos e pesyrbraT KOHKypeHnuH 5THX motroxos? Bos-
MOKXHBEI TDH BapHaHTA:

1. 2551, T. e, dgeg >> gy T- €.
l)m(b
m® (p—pg)-gv (kT) dv
3B dn’

Yrolpl BHIMOAHHAJOCH ITO HEPABEHCTBO, 3HaueHusa T u
% JOJIKHEI GBITH MaXbl, a (p — pg) 1 v — BeanKH. B pe-
AJILHHIX YCJIOBHUAX 3TH MAPAMETPHI 3AMETHO U3MEHUTH CJIOMK-
HO, & PAAAYC YACTHI B AUCIEPCHLIX CHCTEMAX H3MEHAETCHA B
mmpoxoM nHTepsane: or 1077 xo 1072 cm n uMeHHO pagnyc
YaCTHI, ABAACTCH ONPEACIAIOIIMM. ¥ CTAHOBICHO, UTO AAH-
HOe HepaBeHCTRO cobaiogaeTtces, Korga r > 1072 cm. B atux
cryuasx zuddysmeii moxxHO npenebpeus, HaeT Gvicmpan
CedUMENMAYUR ~— CUCTeMA KEAREMCA ceau.neumauuonno
Heycmoiiiueoil,

3 ;
2 Rkl , T e doeg << ipup, T. €.

bxny
o' Go—po)ev (M)
3B B ) dh v
OTo YCHROBRAE HWIKEO BHIDONHATHCS, Korga T' u E BeAN-

K, a (p — po) ¥ v — Maasl. Ho ¥ 3zech pemaminyio poiab
HrpaeT Pajryc YacTHIl. YCTAHOBNEHO, YTO ITO HEPABEHCTBO
BRITIOJTHAETCH IpH r < 1078 cm. B aToM cayuae MOHO npene6-
peus cepuMeHTanuei, suddysud IprBeseT K PABHOMEPDHOMY
pacHpefelIeHnIo JacTHH, HO BceMy obnemy cocyaa. Jucnepc-

HaAA cucmema Aeéaiemcs ceOuUMeHMAYUOHNO Ycmoliiueoil.
3. A =1

bnp

s> To €. Qgop ® Inug, T. €.

4nr® (P=Po)-8Y _ (kT) dv
3B dn’

B cucreme mmeeT MeCTO cedumenmayuonno-0uddysuon-
Hoe paéHosecue. .



128 KOJNTOHHAA XHMAA
PEms— e e e S

IIpouHTErpHpYeM 9TO YPABHEHHE, Pasfes B NepeMeHHbIe;

inra(p -po)-&-dh= -kT(‘-’!)
3 v

—f"dlnv: ‘c M dh
o =0 3T

~["dlnv= A_cgodh,

The Vo — KOHNEHTPAOWsA JaCTHL, HA AHE COCYAa; Vi — KOH-
NEeHTPANNA YACTHI HA BBICOTe B OT AHA.

In Yo | A h v, = Vo exp[—-Ak]
Vi

np=ng: e4h (10.8)

runcoMerprdeckni saxkon Jlamnaca—Ileppena.

B sTom cayuae cucTeMa SABAACTCA cedUMEeHMAUUOHHO-
yemoiluusoil, Ho pacnpedeaenue wacmuy 6 Hell He PABHO-
MepHoe, & pasHOBecHoe, DTO pacmpelenenre HabmomaeTcs,
korma 107 < r < 1072 cm.

B rauecTBe mprmepa pacCMOTPHM AUCIEPCHYIO CHCTEMY,
B KOTOpPO# mucnepcHoill dasoil apnaiorca chepuueckne qac-
TROBI ANOKCcHIa KpemHERNS SiO,, a qucnepcHoOHHOM cpexoit —
Boga. po = 1,0 £/cm3; n = 0,015 II. B Tabanue 10.1 npuse-
IeHbl NAHHEIE O CeAMMEHTAIIMH B 3aBHCHMOCTH OT pagmyca
YaCTAL, AUCIepcHOil $assl,

W3 taGanont cregyer, 4TO CeIMMEHTALNSA B JHODOGHBIX
30JIAX IIPOTEKAeT OUCHb MEAJIEHHO.

Hrax, cefMMEHTAIMOHHAA YCTOHYMBOCTE AHCHEPCHBIX
CHCTEeM oImpeiesyifeTcH, I'JIABHEIM o0pa3oM, pasMepaMm uyac-
THI, ANCIIEPCHOH (askl:

o snrodobusie zomn (1077~10"5cM) — ceARMEHTAHOHHO YC-

TOHYMBEIE CHCTEMEI, XapaKTepHa Anddysnsa, obecrieun-

Tabruua 101
Cxopocts cegamenTanum Si0: 8 sasHcHMMOCTH OT pasMepa JaCTHI

r,cM 10-3 101 10-% 10-¢ 107
Ucex cM/C 3,2-102) 3,2-104 | 3,2-10%¢ _3,2 -108 1 3,2.10w0
Bpems, aa
KOTOpOe 4ac- 3¢ 51,7 86,2 359 100
THIA OCAMKA- MHAH gac cyT ner
ercsHA lem
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BaIOIAA PABHOMEPHOE PaCIIpe/ieIeHNe YaCTHII IO 00'beMy
CHCTEeMbI;

e MuKporeTeporernsle cncremsl (10-5~10"2 ¢m) — yeranas-
JRBAETCH CeINMEHTANNOHHO-AUMDYSNOHHOE paABHOBeCHE,
IS KOTOPOro XapaKTepHO THIICOMETPHYECKOE pacnpeze-
JeHne YacTHI No 06beMy CHCTeMBl;

¢ rpyGoaucnepcusie (6onee 1073 ¢cM) — cegnMeHTanMOHHO
HeycToHYMBEIEe CHCTEMH, IDOHCXONHUT GHICTPAS ceIMMEeH-
TANHAA.

10.2, ATPETATHBHAS YCTOHIHBOCTh
KOJAJOHIHBIX PACTBOPOB. KOATYJIAIIHA

Azpezamusnaa ycmoilyueocms — amo cnocobrocms duc-
nepcHoll cucmembl COXPAHAMb HeUu3MeHHOlL 80 8peMeHuy cme-
nenv ducnepcrocmu, m. e. pasmepvl Hacmuy U ux undusudy-
aavHoCmb.

IIpn Hapymenmn arperaTHBHOM yCTONYHMBOCTH IPOHCXO-
JHUT KOaryasammnd.

HKoazynayueil Hasvieaemes npoyecc CAUNAHUR YACMUY €
00pas3o6aHUeM KDYNHLLX azpezamos. B pesyavmame koazy-
AAYUL cucmemMa mepaem Ceol0 CeJUMEeHMAayUORHYI0 Yycmoil-
YusoCcmy, MaK KaK Lacmuybl CMaHO8AMCS CAULLKOM KpYn-
HUIMU U He MOozym yuacmaeosamb 6 6poyHo6CKOM OeumceHuU.

Koarynannsa ABASAETCS CAMONPOUIBOALHLIM NPOUECCOM,
TAK KAK OHA MPHBOJAAT K YMeHbOIeHNI0 MexxdasHOR IIoBepX-
HOCTH H, CJIEJOBATENBHO, K YMeHbULEHUIO C80000HOl nosepx-
HOCMHOil IHepzulL.

PasnrnualoT ABe CTAANN KOATYAAIMMNH,

1 cragna — ckpvimasn xoazyaayus. Ha 1ol cragun gac-
THIE! YKPYIHSAIOTCA, HO eIle He TepIoT cBoeit Ce/lEMeH raly-
OHHOI YCTONYHUBOCTH.

2 cragua — asHaa xoazyasyus. Ha stoit cragnm gacrn-
LBl TEPAIOT CBOIO CeAWMEHTAIMOHHYIO YCTONYnBOCTh. Ecau
ILIOTHOCTh YacThn, GoJbIie NAIOTHOCTH AMCIEPCHOHHOM cpe-
ABl, 06pasyeTcss OCAOK.

IlpuunEn Koaryasanouu Mnorooﬁpaanm. Easa am cyme-
cTByeT Kakoe-au00 BHEIIHee BOo3geiicTBHE, KOTOpPOe NPH IO-
CTATOYHOM WHTEHCHBHOCTH He BbI3HIBAJO ObI KOATYAALAIO.

K TakuM BO3IEHACTBIAM OTHOCATCH:

¢ M3MEHEeHWe TeMIEeDATYPHI;
® AeHCTBHE JICKTPHIECKOrO M SJEKTPOMAIMrHNTHOrO IIOJIeil;
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e JpelicTBHe BHAKMOIO CBETH

‘e o0nyuenue sMeMEHTAPHLEIMI YACTHIIAMH;
.e ‘MEXaHHUECKOe BO3JelicTRHE;

s nobaBieHHE SNIEKTPOJMTOR B Jp.

‘Bee oTH Bo3geiicTBHS, PARTHYIHEIE 10 XAPAKTEDY, oﬁna;xa—
10T O6I¥M CBOACTBOM — OHH YHHYTOMKAIOT SHEPreTHIecKuil
Gaprep (noTernmanLEbt 6aprep Koaryuanud AUy} nau sua-
YUTENbHO eT'0 CHHKAIOT, H METAcTaOMIbHAA CHCTEME — KOJI-
JONAHEIH PACTBOP B IIpoHmecce KOATYAANMNH NepexXoiauT B Go-
Jlee YCTOAIMBOE COCTOSTHHE,

HanGonomn# ripakTuiaecREE BETEPEC BHALIBAET KOAry-
AALAA 3MCKTPONUTAMH,

HPABEJIA ROATYIANNH

1. Bee cunbHBe 2ReKTPONETH, FobaBieHHEBIe K 30410 B
AOCTATOUHOM KOJHYeCTBe, BHIZKIBAIOT €r0 KOATYAALUID,

Munumarvran KOHYeHKMPAYUR NEKMpoauma, npy Ko-
mopoil HaduHaemes KOaZYRAyUs, Ha3bleaemes nopozom Koa-
eyasyuu Cg.

HWnorga BMecTa HOpPOra KOaryAAnUE HCIIQIL3YIOT BeJIR-
uynpy Vi , HasHBaeMYK Koazyrupymouiell cnoco0rOCMbIO.
9ro ofbseM 3048, KOTODHIl KOATYAHpYeT IOA - AeiicTBHEM
1 MoXzd SAEKTPONHTAS

1
V ==
K CK

3HaunT, YeM MeHbIIe MOPOr KOATY/IAIUE, TeM Gom:me
KOAryJInpyIomas CIIoCOOHOCTh JIEKTPOJIATA,

2. KoarynupyiomuaM geitcTeueM oGasaeT He BECh MEKT-
POJIET, & TONBKO TOT MOH, 3apAX KOTODPOTO COBIISKAET IO
SHAKY C 3apAA0OM IPOTHMBOMOHA MHNENNLI JE0dOOHOTO 3014,
DTOT HOR HABKIBRIOT LOHOM-KOAZYAAHNMOM.

3. Koarymupywimaa ¢noccGHOCTh BOHA-KOATYJISHTA TeM
6onkiue, geM Goapine 3apaAnm MOEA.

KoxuttecTBeHHO 5T& 3aKOHOMEPHOCTH ONHCHIBACTCH 5M-
nEpuveckuM npasuaox Mlyavye—apdu.

1 !
ct:cl:cfff=1: (23) (ga) — Cx=a.[-é?),

The 0. — IOCTOSHHAS JAJsA JAHHOK CACTeME BeIARUYMHA; Z —
3apsAj MOHA-KOATYRART; ¢, ¢, ¢ff — HOPOr KOArynH-
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BN OXHO2aPAZHOTO, ABYX3ADALHONQ, TPEX3apPAXHOIO HOHA-
BOATYIAHTA.

4. Koarynupyomas ¢Ho00DHOCTE HOHA IPH OJMHAKOBOM
2apsae reM Goasoe, vem Boavule €20 KPUCMAARUNECKUI pa:
duyc. TloaToMY KOATYIHPYIOIAS CIOCOGHOCTE OPraEUYeCKH X
monos GOAblOe N0 CPABHEHNIO ¢ HEOPraHAYEeCKMMHI MOHAMH.

Axs ofHOCSADAKHHX HEOPraHUYeCKHX KATHOHOB Koary-
JEPpYIOmAA cuocobHOCTS YOLIBAECT B CIEAYIONEM NOPALKE:

Agt > Cs* > Rb* > NH** > K* > Na* > Li*

DTOT PAZ HASHIBACTCA IUGMPONKLLM -~

Iipa yseangeRuH KOHIEHTPALHHE HOHA-KEOATYAXHTS A3eTa-
OTEHIMAN MEIESLIGI 3018 YMEHbIIAaeTea no abCoxoTHOH Be-
auunne. Koarynanma Moexer HaYMHATLCA YIKe TOrJs, KOrga
F3eTa-noTeRmuan camraerca ao 0,025-0,040 B (a me xo mysA).

10.3. KHHETHEA KOATY JIAITHH
OAEETPOIHTAMHA

B kauecTse KOJHI4YECTBeHH O XapaKTePHCTEKHE KOAryIAIHN
SUrMOHZY IPEIONKHI HCIIOML30BATD CROPOCMb KOQZYARYUL.

Cropocmb K0QzyrAYUU U — 3MO UMeHenUue KORYeHm-
PAYUU KOAAOUGHBIXY wacmuy 6 eJUHUYY 6PeMeHu npu no-
LHIOAHHOM O0BEME CUCIEMbL.

(%)
v=-|—],
di

Tie v — KOHOEHTPANUSA YACTHI); ¢ — BpeMs.

Buak «—» CTONT NOTOMY, YTO KOHIEHTPAIUS YACTHUI, CO
BpeMeHEM YMEHBIIAEeTCH, 8 CKOPOCTh BCEer/la IONOKHUTeIbHA.,

Crenens Koaryaganuy o

s
VA

rae Z — o0mee YBCAO CTOIKEOBEHUI 9aCTHI, B eJHMHALY Bpe-
MeHU; Z,p — YUCI0 3(DPeKTHBHHX CTONIKHOBeHHMI (T. €. CToJI-
KHOBEHW, IPHBOZAIINX K KOAryJANUH) B efHHNLY BpeMeHH,

Ecmu o = 0, RoaryIanus Heé IPOHCXOXHT, KOJAOMIHEIMH
pPACTBOp arperaTHMBHO YCTOHYHB.

Ecauo = 1, npoucxozwT 6sicTpas KOATYXIHNA, T, €, KaXK-
Z0€ CTOJKHOBEHUE JACTHI, IPUBOART X HX CHTHTAHMIO,
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v il Ecnx 0 < a < 1, mabmoga-
eTc MeAJeHHAd KOaryaamusd,
T. €. TOJBKO HEKOTOPEIe CTOJK-
HOBEHHUS YACTHI TPHBOAAT K HX
CANNAHUIO, .

YT068I HACTHILL IPY CTONK-
HOBEHWH CJHIIIHNCH, & He pas-
JIeTeJNCh KaK YIOpyrue MIapel,
JoJeH GEITH MPeoxoJieH moTeH-
w6 Come  MUANBHLINA Gapbep KOATYAAIUK

Pae. 10.1 AUg. CnemoBarennHo, KOAryad-
3asucumocms cxopocmu A DpPOU30UAET TONBLKO B TOM
KOgsyaRYUL OM KOHUeHmpayuu  CJIy4ae, KOrja KOJMONAHEIe ua-
aaexmporuma ctnusr Gynyr obmagaTrh KuHe-
THYeCKOil 9Heprmeil, JocrarouHo# AAA HpPeOAOSeHHA HTOTO
Gaprepa. [l1a yBenruueHNA CTereHH Koaryiaauuyu HeobXogu-
MO CHHKATh IHOTEHNUANbHLH Gaphep. OT0 MoxeT OHTH JOC-
THIFHYTO JO0ABIeHUEM K 30JII0 3JI€KTPOJNTA-KOAryJIAHTA.
3aBHCHMOCTE CKOPOCTH KOAUYJIAIMHN OT KOHIEHTDPAIMU
BJIEKTPOJUTA NpeAcTaBaesa Ha puc. 10.1.
Ha rpaguke BUZHW TPH y4acTRAa:

Q] e mccccam i —————

™

dv
I v= —(EJ =0, o = 0. CrejoBATEIBHO, KNHETHYECKAS

smeprua kT << AUy, (R — nocrossunas Boixsnmana) — RHO-
&obumIi 304h arperaTHBHO YCTOHYHKB.

II. v=- % >0; 0<a<1; kT < AUk, T. €. DOTEHIIA-
anbHui Gapsep Koaryaaouu Goabile, HO COM3MEpPUM ¢ KHHe-
THYeCKOil SHeprueii KOJMOMAHEIX UACTHMI, IpHUEM C YBEIH-
YeHHeM KOHIEHTPANKH SJICKTPOJHUTA-KOATYIAHTA OH YMEHb-
mlaeTcd, 8 CKOPOCTh KOATYNADUM Bo3pacTaer. Cyy — MOpOr
MexaeHHO#H Koaryaanun, Cys — mopor OuCTpoif Koaryaamuu.
OTOT YyIaCTOK KpHBOif BHIpAKaeT 3aBHCHUMOCTh:

v = fle); a = f(e) ; AUx = f(e).

Ha aroM yuacTke mpoucXoauT MeJJIeHHAA KOATYJIAIHd.,
dv

L ©= "(E{) >0 vzf(c) a=1; kT >>AUx.

Kaxcgoe cToakHOBEHNE DPHBOAAT K CARIAHUI JACTHI, —
HaeT ObICTPAA KOAryIAnUA.
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BBICTPAA KOATYJIIALAA

Teopua GricTpoii Koarynanuu, paspaboranmaa M. CMomy-
XOBCKEM B 1916 r., ocHoBaHA HA CREAYIOIMMX NOJOMEHUAX.

1. PaccmarpuBaeMas CHCTeMA SBJIAETCA MOHOAUCIIEPCHOM,
Pasuyc 4acTum, r.

2. —2’3 =1, 7. e. BCe CTONKHOBEHHS ABIAAOTCA 3Pdex-

THBHEIMH.

3. PaccMAaTpHBRIOTCA TOJMBKO CTOMKHOBEHHMA NEepBUYHEIX
9acTHL,.

4. KuneTnKa Koaryadoumn nogobua KHUHeTHKe OGumoie-

KYJRApHOT peakmun;
av 2
_(_) =k-v
14

dat

rae B — KOHCT2HTA CKOPOCTH KOATYJAOMH.
IIpounTerpupyeMm 2To ypaBHeHHe, PA3Je/INB epeMeHHEIe:

. dv
° Vv
1 1 Vo

V: Vo ke v 1+vy-kt? (10.9)
rge vo -— KOHOEHTPAIHA YACTHU, 30,11 B HAYAJIbHEIY MOMEHT
BPEMEHM; V; — KOHNEHTPamuA 4YacTHIl 3019 B MOMEHT Bpe-
MeHM ¢,

Jaia xapakTepHCTHKK GRICTpO# KOATYAAMUN HCIOIB3YeT-
ca nepuod xoazyrsyuu (nepuod norosunnoil xoazyasyuu ) 9.
ITepuod woazyaauyuu (6) — 3amo apems, uepes Komopoe
KONUSHMPAUUR KORTOUTHBIX YACMUY, YMeHbUIaemca é 084 pasa.

HpK Vt=yég' t=0
1

0= :
Fove (10.10)

CornacHo TeopMH GrICTpOil KOAryAsSnuHd, KOHCTAHTA KOa-
TYJAOWH 3aBUCHT OT KoadduouenTta zuddysnn 1 MoxKeT O5ITh
BREIYHCJICHA N0 YPABHEHHIO

= 16nDr. (10.11)

Ecau nozcraBuTh B 9T0 YpaBHEHNE BeXNYNHY Koadhdunn-

enta nupdysun (ypasuenue 9.5), momryuum:

.. 8T
W, (10.12)
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Taxum oGpasoMm, 3HAA BABSKOCTH AUCIIEPCHOHHOM Cpeabl U
TeMIEPATYPY, MOKHO BEMHC/IUTH KOHCTAHTY CKOPOCTH OLICT-
poii koaryaanun. Teopng CMOIYX0BCKOT0 HEOIHOKPATHO HPO- -
BEpAVIACH JKCIIEPIMEHTANLHO ¥ NOXYIMIL GecTaIiee IOATEED-
IKIEHHe, HeCMOTPA Ha CAeNaHHLIE ABTOPOM AONYIIEHHS,

MERIEHEAS ROATY ISI{EA

Mezanenuas Koaryaanua CBAzaHa ¢ HenoyiHoi abdexTun- -
HOCTBHIO CTONKHOBEHWH BCIEJACTBHE CYINECTBOBAHWA SHEpre-
THyeckoro Gapeepa, IIpocToe BBEeZeHMe BEMHUMHE! CTEHEHH
KOarynanun « B GopMynsl Teopur CMONYXOBCKOTO: He HPH-
BeJIO K COIVIACHIO TEOPHH C ONKITOM. BoJsee coBepmieHEYIO:
TEOPHI0 MeJIeHHOH Koaryjsuum paspaboran H. @yke. On
BBEJl B KHHETHYECKOe YPABHEHHe KOaryJAOUK MHOMCHTENlb,

yun'rmnalom;nn sHepreTHdecKnii 6apnep koarynaoum AUg:
AUy

By = ks - P-e *T ,' (10.13)
rge kgy — KOHCTBHTA CKOPOCTH MeAJIEHHOH KOAryJaAInHu;
kxy — KOHCTaHTa cKopocTH OGricTpo#t Koaryaaouu; P — cre-
paueckuil paxrop; AUgx — moTeHUHaRbHEIR 6ap1§p Koary-

adaouu; kB — mocroausHas BoasmMmana, pasHas N ;3 Ny —

noerosEHad ABoraxpo.

Taxkum oOpazoM, JAA pacueTa KOHCTAHTHI CKOPOCTH. Mej-
JeHHOU KOaryianuy HeoGxoZrMO 9HaTh NOTCHIRAJILHELR Oa-
pLep KOarynsanvH, BeJHIHHA KOTOPOTO 3aBHCHT npexme BCE-
re oT J3eTa-MOTeHIUAJA.

10.4. ®AKTOPBI YCTONINBOCTH
JUOP®OBHBIX 30JIEH

Parxmop ycmoitiusocmu, uiu KoadPuyuenm 3samedre-
Husa W, noxasvieaen, 80 CKAILKO PA3 KOHCMAHMA CKOPOCMU
MeQnenHOll KOAZYAAYUL MeHbUle KOHCMARMYL CKOPocy Obt-
cmpoil Koazyasyuu.

W=EE_B-=___1_.
AUy * (10.14)
LY p.o W |

CrezsiyeT OTMETHTE IATH GAKTOPOB YCTOMYMBOCTH, CpeaH
KOTOPEIX ABA IIEPBEIX HI'DAIOT IIABHYIO POJb.
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1. Aaexmpocmamuyseckuil armap yemoiinusocmu.,
-On obycrosnen warmunem JIIC M psera-noTeHIEANA HA
MWMOBEPXHOCTH URCTHI, AUCIIePCHOI haskl.
2. Adcopbuyuonnp-conveamnuii haxmop yemoiriusocmu.
On obycnoBieH CHH;KeHHEeM HDOBEPXHOCTHOI'G HATHKE-
HAA B peayJAbTaTe BIAaUMOZEHCTBHA TUCIePCHOHHOM cpexsl
¢ yac™une# gucrepeuodi pazul. FroT daKkTop HrpaeT 3aMer-
HYIO POJk, ROTZa B EKAaMeCcTse CTabmym3aTopoB HCIONB3YIOT-
e xonnongeke IIAB, € KOTODRIME MH TIOIHAKOMMMCH
wOZTHEE,
3. Cmpyicmypro-Mexanunecknil haxmop yemeiiusocmy.
On ofycnosnen TeM, uTO Ha BOBEPXHOETH WACTHIL, AWL-
mepcrol ‘Gaskl 0GpAGYIOTCH ANCHKH, DONazpIcmBe YUDYTD-
©THI0 M MEXANWYECKOH IIPOYHOCTHIO, PASPYIISHNE KOTOPEIX
TpebyeT RpeMeHN M BATPATH sHepPrun. JTor darTop ycroli-
YUBOCTH PEANHM3Yercs B TeX CJAYYAAX, KOIJa B KAUECTRE
cTabEIN3aTOPOB BMCHOALIYIOTCH BHICOKOMONCKYIRPHEIE CO--
exnreana (BMC).
4. Sumponuinuiil haxmop Yycmoituusocmu.
Koaryaanua BpUBONUT K YMCHLHEHHID YHCHA YACTHL B
cHereMe, CICAORATENLED, K YMEHLECHER sHTponan (AS < (),
@ '9TO, KAK BLl DAMIHTEe M3 TEPMOGEHANMKE, DDEBOGUT K
yrenuueHMIo cBOOOAHGCH sHEPTAR cEcTeMAI AG > 0. IIoato-
MY CHCPEMA CAMOPORIBOILHED CTPEMHETCH OTTONKNYTSH Ualt-
TEOL ZPYT OT APYTA ¥ PARBGMEDHO (XAOTHIHO) pacupere-
JuTh No 00beMy creTeni, OrTEn DOYCIORACH DHTPOIHN AHLAT
daxTop yeroiiunsoct. OXEAKO MLl TOMENM, YTO YRCIO Ya-
OTHI B KONJIOMIHOM PACTBOPE IO CDABHEHMNIO ¢ MCTHHHEIM
PacTBOPOM TaKOMH Xe MACCOBOH RUENEHTPRIEN TOPasA0 Mekhb-
.Ime, MOTOMY POJL PHTPUNHRRABOTO darTopa Hepeauxa. Ho
©CJIH YACTHIE cTAfHIMINPUBAHEl BeieCTBaMHA, oagaron-
MH ZEEEHEIMU reOxEME gename (BMC) u noromy mmelo-
- @TENE MEOro Roudopmanuii, To npn cOaMMeHEN TAKNX Ya-
CTHN ¥X RaIMTHHE CAOM BCTYHAIOT BO B3amMOpeiicTBme.
910 B3aMMOJeHCTBHEe HENPEMEHHO IPHBOLHT ¥ YMEHbIRE-
‘HHIO0 HHCIA BOBMOKHAIX KOEDODMALNHA, 2 BESEHT — K YMEHb-
menm® sETponmE. JlosTOoMy CcHCTEMA CTPEeMBECH OTTONK-
®|YTh TACTHALE ZPYT OF EDYIR.
5. Tudpodunamuwecicuii thaxmap yemoluusocmu.,
Eay crocobeTByeT PBETRTCHENE TINOTHOCTH ¥ IHEAMTIe-
.€X0i BASKOCTH ZECHEPCHOBROH vpessl.
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B peaJIbHEIX cHUCTeMAaX AeHCTBYIOT, KAK MIPABHJIO, HECKOJb-
ko axTopoB ycroitunsoctH. Kaskaomy darropy coorsercTByeT
crnenudmuecknit cnocob ero Herpanusanuu. ITO IATPYARA-
eT cosaanmne obmesi Teopuu yerodumpocru. Iloka cymecTsy-
10T JINIIE YACTHEHIE TEOPHH.

TEOPHS ¥CTOHYUBOCTH JHO®OBHRIX 30JEH —
TEOPHA JJPO (PHSHYECKAS TEOPHA)

CoBpeMeHHAS TEOPHA YCTOMYMBOCTH, DASBHTAA DOCCHii-
cknMH yyeHuIMHU B. B. Heparunsim u JI. . Jlanzay, mony-
unna BceoOmee npusnanve. Heckolbro No3auee TeopeTHye-
ckad paspaboTka, KOTOpas IpHUBENa NPAKTHYECKH K TEM JKe
peayabTaTaM, ORI OCYIIECTBIEHA TONIAHACKUMY YICHEIMHA
Mepeeem u OBepOerom. IlosToMy coBpeMeHHass TeopHa yC-
TOWYHBOCTH HOCHT MMA YKA3AHHBIX YYEHHIX M HM3BECTHA B
auTepatype Kak reopua JJADO (DLVO).

Korga xosumongasie 2acTAE TOAXOAAT OYeHb GIH3K0 APYT
K Apyry, nx aud@ysHuie CIOM NEPERPRIBAIOTCA M B3aUMOgei-
cTRYIOT. JTO B3aUMOJefiCTBHE COBEDIIAeTCA B TOHKOM IIpo-
cjaoiiKe ZUCHEepCHOHHOH CpeAnl, pasfendrmed 4acTHOH.
YeroityupocTs nnodoOHEX 3oseil onpefesndeTca, rIaBHBIM
oGpasomM, 0cOGEIMHE CBOMCTBAMHE ITHX TOHKHX KUAKHUX CJIOEB.

Korza zBe KOMIOMIHEIE YACTHIEI, HAXOLAINTHECT B AHC-
HepCHOHHOH cpege, cOamkaloTcda, BHavajle OHM pasKeseHBl
TOJICTHIM CJIOEM KHIKOCTH, KOTOPHINM MOCTEIeHHO YTOHJAET-
CA ¥ B pe3yJabTATe CTAHOBHTCS OYEHb TOHKHM.

ITocne oGpasoBaHnsa TOHKOTO SKHAKOTO CJI0S YTOHUYEHHE
ero MOMKeT UPOJOJKATHCA, M 9T0 eme Oosasme cOxmxaer
4acTHOH. YTOHUYCHME MXKHJIKOrO CJOA 3aKaHuMBaeTcH JHGQ
Pa3pHIBOM €ro Ip¥ HeKoTopoil manoi Tommune, aubo gocTH-
JKeHMEM HEeKOTOpOH paBHOBECHOH TOJNIMMHEI, KOTOpad Jalee
He yMeHbsIIaeTcda. B mepsoM cayuae qaCTHILI COAMNANIOTCH, &
BO BTOPOM — HeT. OUeBHHO, YTO CBOHCTBA TOHKOIO JKHIKO-
T'o CJI0A ONpefessdIOT, MIPOU30MUAET AU Koaryadnud, T. €. on-
pelendaioT yCTONUYNBOCTh KOJLIOHROB.

HcenegoBanna MOKA3ANN, UTO YTOHUEHHE TOHKOrO CJa0d
npH cOMM:KeHMH YacTHN TPONCXOAUT NYyTEeM BHITEKAHUA M3
Hero xuakocTH. Korga sxuakui ciaoif cTAHOBHTCHA AOCTATOY-
HO ToHKHM (Tonmuua ero mensme 100—-200 am), csoifcTsa
JKHAKOCTH B HEM HAYHHAIOT CHJILHO OTJHYAThCA OT CBOHCTB
SKHAKOCTH B OKpYy:KaiomeM o6bpeMe. B cinoe mossasercs fpo-



Iaasa 10. Yemoiinueocms xornrouduwx pacmeopos. Koazynrayus 187

’

NONHHUTENhHOE JaBIeHUe, KOTOPOe OAYH K3 ABTOPOB TEOPHH
JJIADO B. B. [leparus Ha3BAN «pACKJIMHHMBAIOIIUM ZABJe-
HEems. Ilo onpegmesnenuio epArHHa, OHO HOJOMKHTEIBHO,
KOTZAa ZABJIEHHE B CJI0oe IMOHHMIKEHO, 3TO NPOTHBOAeHCTBYeT
BRHITEKAHUIO U3 HErO JXHAKOCTH, T. €. IPENATCTBYET COMHIKe-
HUI0 KOJIOHMZHEIX uyacTHO., OTCloZa NPOMCXOZUT HA3BaHHE
«paCKIMHHUBAOMEe», T. €. JaBJIeHHEe, KOTOPOe pas3iBHUIaeT,
«PACKJIMHEHNBAET» YACTHIO L. PaCKIMHENBAOINEe JaBJeHHe MO-
xKeT GHITh ¥ OTPHUIATENBHEIM, T, €. IOBBIIIATE AABIEHHE B
cAO0e, YCKODATH BBITEKAHHE M3 HEro SKUJKOCTH M CIocoG-
CTBOBATH COJIMEHHIO YACTHI,.

Bo3HHKHOBEHME PACKJIMHHBAIONMIETO JABICHUA B TOHKHX
HKHAKEX CAOSIX 00YCIOBIIEHO, IIaBHEIM 06pasoM, ZRyMA dax-
TOpaMu:

1) sanexTpocTaTHYECKOE B3AHMOAEHCTEHE B CJOE — 2TO
CHJIBI OTTAJKHBaHNA ¢ oHepruei Uy, > 0;

2) paH-epP-BAAJIBCOBH CHJABI NPUTAMKEHHA ¢ dHeprmeid
Uy < 0.

PeasyasTHpyOMAas 9HEPIHa MEMKYACTHYHOIO B3anMOoAeik-
cteua U onpegensercd KaK CYMMAa JBYX COCTABAAIOMIMX:

U="Usyr + (~Upp) = Upyx — Upp. (10.15)

Ecn#t [Upe | > [Ugpls To npeobnagator cmam orramxusa-
HHA, KOATYJIALUA He NPOMCXOAHUT, 30k ABJIAETCA arpera-
THBHO YCTOHYMBEIM. B NPOTHBONOMOXMHOM ClIyuae Ipeobia-
AAIOT CHJALI IPUTAMKEHMA MEIKAY YACTHIAMM, IPOMCXOAUT
KOAaryJIAnud.

PaccMOTpMM KOJIHYECTBEHHYIO HATEPIPETAMIO STHX CHII,

IIEKTPOCTATHYIECKHE CHJIB
OTTAJKHBAHUA
DIEKTPOCTATHYECKOE OTTAJKHMBAANE MEXKIAY MHIEAIAMU
BOJHHKAET DK IIEPeKpHBAHMN AubGYIHEIX Cl0eB MPOTHBO-
HOHOB, JHEPIHA 3TOr0 B3AMMOZEHCTBHUA:
Upr =A - e, (10.16)

1
rae b — pacCTOAHHMe MEXAY JaCTHLOAMM; 8 = 3 — Bexudm-

Ha, o6paTHada Tormune Juddysuoro caos §; A — senuyuHa,
He saBucamag oT k U oupefensemas napamerpamu JOC.

Beananam ¥ m A Moryr O6mITh pacCUMTAHHEI HA OCHOBE
Teopun JJ9C.
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PacueTs HOKASLIBATOT, TT0 SHEPTHA OTTANKHBAHHANA YMCHE-
maerca: : '
® UpH YBOJHUSCHHY SAPHAOE IPOTUBOMOHOE M HX KOHILCHT-
panum; :
» OpH yMeHLIZeHAN Ho abconioTaEod BeamuNHe @ B HIETA-
BOTEHIHMANA.
¥3s ypasmenma (10.16) caexyer, uro U,. yBomBaer ¢
YBeSMUCHNEM PACCTOAHNS MEEAY TACTHIAMH & WO IKCHO-
HeHIHATLHOMY 3aKOHY.

BAH-JEP-BAAJILCOBEI CHITRL
HPATRXENHEA

‘OHEprua NPUTKenRA CBAGAHRA, TAABILIM 0BpaseM, € Jne-
IIepCHOHHEIM BI3aUMOZEHCTBHEM MKy MoNexkyaamm. Oua
MoMeT GLITH PRCCUNTAHA B0 YDABHCHRI!

’ A
Ugp =— -,
" 48nA?

e Ar — roncrauTa N'amaxepa, pasHan 10-12 apr. Oma pac-
CUNTAHA KBAHTOBO-CTATHCTHYOCKH H CJATAETCH M3 OTAETH-
HBIX KOHCTAHT, XapaKTepusyiomuX Koresuonnnie? u agresu-
orHbIe!® B3aumogeiicTBRA.

¥ ypapuernnd (10.17) caegyer, 4TO SHEPrud NpATAMEHNA
‘HAIMEHAeTCd ¢ YBEANISHNEM PACCTOSHAA MERAY UacTRuaMHu
«0bpaTHO TPONOPIHOHAALHO KBAADATY PAacCTOANHEA. TarEM 06-
‘PABOM, HPATANENHE CPABHNTE/ILHO MEAISHHO YMEEBINACTCH C
yBenudeHueM paccrosgaua, Tak, npu yeenuuenes kb 3 100 pas
SHEPrHA UPUTHAEHERR ymennmaercd 8 104 pas. B o xe Bpe-
M$ DHEprusa OTTAJKMBAHMS yMeHbImaerca B 104® paa.

PeaynrTHpyloman sEEPras B3aRMOZeRCTBHA MR LY dac-
THOAMY, HAXONAIUMHCA HA PacCTOoAHUHU R, onpejensercs
YypaBHEHUEeM:

10.17)

Uy =A-e™ - A . (10.18
Tax KaKk XapaxkTep 3aBHCHMOCTH OT h AJi HEPruu IpH-
TAMKEHNA N OTTAJIKHBAHUA paa.nnqnuﬁ, eCTecTBeHHO, UTQ

8aBHCHMOCTH CYMMADHOH HOTeHHUANRHONA 3HEePrHA MeKua-

? Koreauousee BaauMoncherune — BIABMOASHCTRANG MEMKRY MOSCKYMN-
.ME BEYTPH Da3ki.

T ANresEOEEOE B3aMMOZRACTRHG ~ BIARMONeHCTBNG MAIKLY MONCKYAA-
MH, HAXOZAIWMUECH B PASHEX $asax.
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CTHYHOrO B3auMogedcTBua or Y| -

DACCTOSHUA MEKAY GACTHHA- o I|

MH HMeeT CJIOKHBIH XapaKTep. §§ "

Q6mu# BHA 3T0H 3aBHCHMOC- o‘,é Ay,

tu U = f(h) npeacraBien Ha _5| M hy Poin _ hg

puc. 10.2, o | P h h
Ha rpajguke ects Tpu yua- &3 AUy

cTKa: S
1)0 < k < hy. Uh)<0, &3

MEMAY YaCTHIAMU npeobIaja-

IOT CHJIEI NIPUTSKEeHES, HABIIIO- Puc. 10.2

Iaerca GMOKENE MEHEMYM. o O ey wpuoas
Ugrr — const; Uy, — —0, dayx KORAOUIHBIX HaACTHIUY

IIpomexoauT Koaryaanusd.

2) by < k < hy. U(h) < 0 — mexpy wacTumaMu npeobiia-
AAIOT CHARI OTTANKMBARUA., Uym > IUu,J.

3) ha < h < ha. U(h) < 0 — obHapy:XuBaeTCca JAaNbHHIL
MHMHHMMYM, OZHAKO I'MTyOMHA €ro HeBeJNKa.

Ilpu b = &y, hg u by U(h) = @, 7. e. npu 9THX pacCCTOAHH-
AX MEXJY YaCTHIaMM CHJILI IPUTAKEHNA YPABHOBEIINBAIOT-
Cd CHJIAMH OTTAJIKHBAHUA,

Taxum o6pasoM, eCcad YACTHIE COAM3ATCA HA PAcCTOH-
HEe MeHbiIe B;, OHM Hens3O0eyKHO CINIOHYTCA, HO AJNd 9TOrD:
JoJoKeHR OBTh MpeoJoseH NOTeHNUANBHEM 6apsep AUy . 9T0
BOSMOXMSHO NIPH AOCTATOUHON KMHETUYECKOH SHEPIHE YACTHIE,
KOTOpasd cpegHeCTATHCTHYeCKH OausKka K nporssefenuio kT,

PaccmorpumMm BlammozeiicTBue ABYX uacTHi. Byaem oany
YaCTHUILYy CYMTATh HENOABHIKHOI, & BTOPYI0O — HPHOIHIKAIO-
weiica K Hell ¢ sEeprueit, pasHoii kT

Ecnu kBT < AUy, YaCTHOLI OCTAHYTCA HA DACCTOAHHH
Rumin B 6yayT cBA3AHK Mex Iy coboif uepes croif AucnepenoH-
HO# Cpensl, T. €. 06pA3yYIOT «Iapys, HO HENOCDPEACTBEHHO He
CIMIIAIOTCA H HE TEPSHIOT cBOEi ceIMMeHTAIROEHON YCTOHYH-
BOCTH. B TakHuX Cayuasx roBopAar, 4To B3auMoAefiCTBHe IIpo-
HMCXOANT B JAJbHEM MUHHMYME.

Eemn AU, < BT << AUy, TQ 9aCTHIBI IpH CTOJKHOBEHHUK
OTIETAT APYT OT Apyra. CuCTeMa arperaTHBHO YCTOHYHBA.

Ecmn kT < AUy , TO IpONCXOZUT MELICHEAA KOATYIIAIAA.

Ecau kT > AUg , To npoucxoaur GsicTpasg KOaryadiius.

Tak Kak 3045 OOKYHO PACCMATPHEBAIOT IIPH HOCTOAHHOM
TeMnepaType, KHHETHUYECKAS JHEPIUS YACTHI, OCTAETCA
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nocroaHHOH. CregoBaTenbHO, ANA KOATYIANKH ZOMMKEH GLITH
YMeHbIIeH NOTeHONANbHEI Gapnep rkoarynaoun AUg.
OO0BIYHO AJIA HOHMXKEeHHA MOTeHIUANBHOr0 6apsepa B CH-
CTEMY BBOZMTCA dMEeKTPOXUT-KoaryndgaT. Teopua QJIDO gaer
BO3MOXKHOCTh BRIYHCJIHNTH Iopor OeicTpoit koaryasnum Crg:

5
Cs = BT (10.19)

rge A, B — NOCTOAHHBEIE BEJIMYMHLI, KOTOPHIE MOryT ORITh
PACCUHTAHEI; € — AUIJIEKTPHYECKAA IPOHNIAEMOCTD CPEALI}
Z — zapaj MOHA-KOAUYJISHTA; € — 3apAj 2JIeKTPOHA.

U3 sroi#t GopMyanl BHAHO, YTO 3aBHCHMOCTh IOPOTa KO-
aryJAnug oT 3apsaja NOHA-KOArYJIAHTA, BEIBEJeHHAA U3 TEO-
puu JJIDPO, cornacyerca ¢ eMmnupudeckuM npasmioM llyas-
ne-Tapau: 1
Cyg =B (F)
10.5. BHALI KOATYJIAIHHA 9JAEKTPOJTATAMHA

ITpu koarynanum 3048 3A€KTPOJNTAMH PASIHYAIOT KOH-
UeHMPAYUOHHYI0 KOATYIANWIO K Hellmpaau3ayuoHHY10 Koa-
TYJAAONIO,

Konuenmpayuonraa Koazyrayus NMeeT MeCTO, KOTJa OHA
IIPOMCXOZMUT NOZ AelicTBMeM NHAUGDDOEDPESHTHOTO 2AESKTPOINTA
BeJaeAcTBHe cxarnd quddysHoro caoa NpoTHBOMOHOB ¥ YMEHE-
meHUA a6COMIOTHOTO 3HAYEHUA AIETA-IOTEHIHAJA.,

PaccMOTpUM KOHIEHTPAIHOHHYIO KOAryJXAMMIO 30J4 XJI0-
puza cepebpa, cTabHMIN3UPOBAHHOrO HUTPATOM cepedpa, IpH
BBEICHHH B 30,Ib HHUTPATA KaJIHNd,

dopmyna MUIENILEI HMEeT BHJ:

{n[AgCl]- mAg* - (m - )NO; }** - xNO;.

Ha pue. 10.3 morasas rpaduK HaMeHeHNA NOTEHIUANA B
J9C munennsr xnopuga cepebpa. Kpupaa I oTHOCHTCA K HC-
xogHo# mMuneine, KpuBag 2 — mocne pobasrenua KNO; B
KOJIMUECTBe, BhIZHIBAlOmeM Koaryaanuio. Ilpm poGabnemun
KNO3 zuddysuslit cnoif IpOTABONOHOB CXKUMAETCI, GhopMy-
Jia MULOEJUIE NpHOCpeTaeT BUA:

{n[AgCl] - mAg* -mNO3}.
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L. A (7]
AUy
m
%
[N ST, T . S —e”
2 P 2
B
h Prc. 10.4
Ilomenyuarvias kpusas,
Pume. 10.3 xapaxmepu3youas aaaumadeil-
ITadenue nomenyuaira 6 JOC CMmaeue KORNOUTHBX Yacmuy
Muyernv xaopuda cepebpa xaopuda cepebpa

Ha puc. 10.4 opencraBieHs DOTEHIHANLHEIE KPHBLIE, X8~
PaKTepU3yIOImKe B3auMoAeiicTBIe YACTHIL B 3TOM 30J¢. JseTa-
TOTEeHIIHAJ HCXOZHOR KOJIOHAHOM I8CTHIIE HONMOMUTeABHBIMH,
9TO CO3LAET NOTeHIUANLHELE Gapnep Koaryaamuy AUy > 0 (kpo-
Bag 1). IlosToMy IIpDH CTOJKHOBEHMH KOJIJIOHJAHEIE YaCTHIBI
OTTANIKHBAIOTCHA ZPYT OT APYra, KOAryJAUMSA He IPOUCXOAHT,
Ilocne poGaBneHMS HUTPATA KaIus A3€Ta-NOTEHIMAJ CTAHO-
BuTCH paBHEIM Hymio u AUy = 0 (xpusas 2). IlosTomy mMuTO
He MelllaeT KOJLIOHAHLIM YACTHIaM cOJIHSATHCA Ha TAKOoe pac-
CTOSHHE, Tfe HpeoblafaioT CHILI DPUTAKEHHA — IPOHCXO-
aT xoarynsamns. Tax Kak B JaHHOM cJIyqae OpHYNHON Koary-
JANUM ABJISIETCH YBeJIN4YeHHe KOHUEHTDALMH ITPOTHBOHOHOB,
OHA HASBKIBACTCH KOHUEHMPAyUoHHoil Koazyaayueil.

Helimpaausayuonnas Koazyarayus NTpOUCXOAUT NPH HO-
GaBneHnE K 30410 HeumHauddepentHOro snexrpoanra. Kax
oTMeuaNoch B paspesie 8.4, Ipu 8TOM NOTEHIHMAIOIPENEIISIO-
e MOHLI CBASHIBAIOTCA B MAJIOPACTBODHMOE COeJNHHOHHE,
YTO OPUBOSUT K YMEHLIIEHUIO aGCOMIOTHEIX BeJIMYUH TEPMO-
AHHAMWYECKOro IOTEeHnuaja, a CJeJOBaTelbHO, M J3eTa-
NOTeHIUAJNA BIUIOTH A0 HYAA.

Ecuyin B3ATH B KAYECTBE HCXOZHOTO TONBKO YTO PACCMOTPEH-
HEIH 30JIb XJOpHUAa cepebpa, TO 41s HeATpanusanny IOTEHIH-
AJIOIPEACAAIONIAX NOHOB Ag" B 301p HeoOXOAMMO BBECTH, Ha-
npunep, xaopua kanufa. Ilocne xpobasinenus ompemeseHHOro
KonuyecTBa aToro HemEARGGDEPEeRTHOrO aJIeKTPOJIHTA MHUIEN-

na Gyser AMeTHL BHJA:
{(n + m)AgCl}.
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B cucreme He 6yLeT MOHOB, CIOCOOHEBIX 84COpONPOBATLCH
Ha nosepxHoCTH YacTHnl AgCl, M NOBEPXHOCTL CTAHET BIICK-
TporeliTpanbHOi. Ilpn eTONKHOBEHUN TAKMX waCTHI] IPOHC-
XOAUT KOATYAAMHASA,

Tak KaK IPHYHHOH KOATYNAIMK B JAHHOM CJIy4ae ABAgeT-
CH Heilmpaau3auus NOTeHIHAJONPEACIAIONIUX HOHOB, TAKYIO
KOArynfllio HA3SLIBAIOT HellmparusauuoHtoil xoazynayueil.

Heo0xoxnM0 OTMeTHTD, 4TO AJIA MOJMHON HEHTpaIA3amu-
OHHOHI Koaryasnun HemHAnddepeETHHIH 2JEKTPOJIUT XOJ-
3eH ObITh Ko0OaBJieH B CTPOr(O SKBHBAJIEHTHOM KOAWYECTBe.

KOAI'YVJAdIAd CMECBHIO DJIEKTPOJIHTOB

Koarynanusa cMechio 3JICKTPOJHTOR HMeeT GOJIBILOe MpaK-
THYECKOe 3HAUEHMe, TAK KAaK AaKe npH nofaBjleHEM K 30010
OAHOTO JIEKTPONHTA-KOATYARRTA, 8 ZelCTBHTEILHOCTH KOAry-
ASAUHA NPOMCXOANT, N0 Kpaiimedi Mepe, IIO7 BIAAHWEM IBYX
SNEKTPOAHTOB, TAK KAK B CHCTEME, KpOMe TOTO, CONEPIKHTCH
saeKTpoNT-cTAGHNR3aTOp. KpoMe 7010, B TEXHUKE AAA KOary-
JIANEA HACTO IPHEMEHSAIOT CMeCh ABYX slexTponeTos. [lornma-
HHe 2aKOHOMEPHOCTEH BIAMMEOIO AefiCTBISA SJICKTPOANTOB BAXK-
HO TOKXe IpH ACCHCROBAHHN BOsje#cTuA GHONOrHYeCKH aK-
THBHBIX HOHOB HA OPTas:l ¥ TKAHY IKHBOr0 OPraHu3Ma.

IIpa xoaryiAnHA 3048 CMECHIO ABYX 3JCKTPOJIHUTOR BO3-
wmoxER Tpz cayaas (pae. 10.5). ITo ocu abenuce oriokena

KOHIOEHTPAUHMSA TEPBOTO 3CK-

¢y .
Tponnra €1, 8 Cyy — ero mo-

Sz POr KOAryRaAHuW., AwWajnorui-
HO IO OCH OPAHUHAT OTIOKECHA
3 KOHIeHTPALAA BTOPOTO 3JICK-
TFeconet TPOJHTA €3, & Cyxa — €ro mo-
e
c'i w por XOaryusngns.

1. Addumusnoe deiicmeue
saexmporumos (aunnda 1).
: DAEKTPONRTHI ALHCTBYIOT Kar
< By1 ¢ Bl He3aBACHMO ONHH OT Jpy-

€4 ~ BOHYBHMPaLLR 1-20 ANBKMPOILITRS,; roro, uX cyMMapHoe aeiicTene
€2 — KOHQENMPSUUN 2-20 NIOKITIPORRIITA; CKAAARIBAGTCA M3 BOzgeficT-

et~ QP03 KOASYAUL 1-50 SABKIPOIUNS. iy KA AOTO M3 BIEKTPONH-

Cx2— nopo2 KOGZYNAYLIL 2-20 SNSKMPORIUNG, B
708. Bcan ¢y’ — Ko 'y
Prc. 10.5 1 HIEHTPann
Coamecmnoe KoazyAupyousee TIePEOro ACKTPOANTA, TO AAA

delicmeue deyx snexmMporUMOs KOATYAANHN 30JI8 KOHIEHTpa-
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OB BTOPOTO BAEKTPONHTA ROJLKHA OriTh papHOU co'. Apnn-
THBHOCTH HabGiiofiaeTca OOBIYHO HPH” CXOACTBE Roary.rmpym-
el ¢nocoGHOCTA 060MX 3ACKTPOTIATOB.

2. Cunepzus.u deiicmeus (nunns 2). NeKTPONUTH KAK
65l ¢nOCOGCTBYIOT APYT APYTY — ANt KOArylAIlUA HX Tpe-
Oyercst MeHbHIe, “I€M HYKHO IO ADABRAY RAMAMTHBHOCTH
(c2" < c¢2'). Yenosus, npn KOTOPBIX Haﬁmouae'x'ca CHHEPrusm,
cHOPpMYARPOBATE TPYAHO. .

3. Aumazonusn deilicmeus (,ﬂmma 3). Bnercrponnm KaK
61 DIPOTHBOZEHCTBYIOT ADYT APYTY H AJ# KOArYJIAHEMH HX
c.ne,n;ye'r JobasnTs Gonsbime, YeM TpebyeTcs o IpaBuity afaH-
THBHOCTH. ARMaG2z0nU3M HAGRIOGaemCcR npu 60bULOM PA3RU-
Yuu 8 Koazyaupyouiem delicmsuy aReKmporumos.

CyliecTRyer HeCKOMBLKO Teopuii, 00bECHAIOUINX ‘SBIACHNE
apraroHusMa. OfiHOH M3 ero HPHYAH MOYKET CAYXKHTH XUMH-
9YecKoe B3aHMOAeilcTBIe MeXAY HOHAMM,

Hanpumep, pna sons AgCl, crabHanaapopaEEOro Xiopn-
JOM Kanmd, KOaryaHpylomuM AeHcrBHeM OOIafaIOT KATHO-
me. Hanpmmep, Goasmo# koaryampyiomeii cnocoGHOCTBIO
obnagaeT uersipexsapagauiil won ropma Thi'., Opzmako ecin
BasATh FAA Koaryasnnu cMecsk Th{NOg); u K280, T0 KQary-
JUPYOnas cnoco0HOCTD 9TOH CMECH 3HAYHTENHHO MeHbIIe,
yem oTnenbHo BagToro Th(NOg),. Crasano o1o ¢ Tem, ¥TO B
pesynLTaTe XEMUYECKOH peaknur 00pasyeTcd KOMILIEKC:

Th(NO;), + 3K;S0, = K[Th(S04)s] + 4KNOj,

H BMecTO ueTnipexsapanunlx nouos Thi* B sone Gyayr naxo-

JETECS OZHO3apAKHBIEe KaTHOHK K*, Koaryimupyiolee geiicTBre
KOTOPBIX 3HaudTensHO cnabee (mpasmwno Hlyawne—Tapau).

10.6. BAIINTA KOAJAORAHBIX JACTHIY

. Koanoudnots 3augumoil Hasviéaemes nodviuieHue azpeza-
muenoil yemolliugocmu 3088 nymem 68edeHuR 8 HE2ZO BbLCO-
Komoarekyaaprnozo coedunenusn (BMC).

HJnsa ruapodobenix soneit B xadecrBe BMC o6niuno uc-
NONE3YIoTCA GEeJIKM, YTAEBOAbI, HEeKTHHEI; AAA HEBOZHBLIX 30-
Jeli — KaydyKd.

Baimmurnoe geiictsue BMC cpasano ¢ obpasoBaHueM Ha

* IOBEPXHOCTH KOJJIOMEHBIX YACTHI, ONPENeIeHHOTO axcopbnn-
oHHOro cios. B npucyrersum BMC soau, koTopnie BooOie
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He MOAJAIOTCS KOHIEHTPHPOBARNIO, MOMKHO JaKe BHITAPHUTH
JocyXa, 8 3aTeM CHOBA NPEBPATHTh B KOJJIOMAHBLIH pacTBoOp.
Koarynanuio Takux 3ojeit MOMKHO OCYIIECTBHTE TOJNLKO Be-
HIECTBAMU, OCAXKAAIOIUMY 3aluTHOe BemnjecTBo. Tak, sonu,
SaIHINEeHHBIEe JKEeJaTHHOM, TEPAIOT YCTOHYMBOCTL NpH HO-
GaBJleHMN TAHHUZOB, 00pasyIOIIHX C JKeJaTHHOM HepacTBO-
pHMOe coegrHeHne,

Jnsa XapaKTepHCTHKHN SAIIATHOrO AeiCTBHA PASINYHBIX
BMC 3urMoHAH NpPeMJIOKHN HCIONL30BATL 30JI0TOE UHCJO.

3oaomoe Yucao — amo Koauyecmaeo muriuzpammos BMC,
romopoe Hado dob6asumb k 10 cx® 0,0006%-20 Kpacrozo 3003
goaoma, wmobvi npedomapamumb e20 nocureHrue npu dobas-
renuu x Hemy 1 cm? 10%-20 pacmeopa NaCl.

HMspecTHO, uTO IpH K0OABACHHH K KPACHOMY 30JI0 30JI0TA
nexoroporo konmuectsa NaCl maunercs Koarynanusa sons,
YaCTHYKH 30JI0TA OYAYT YKPYIHATLCS, YTO IpHUBELeT K HaMe-
HEHHIO OKPACKH 30JI7 — OH cTaHeT cmHuUM. TakuM o06pasom,
38 IPONECCOM KOATYJSANMH 30JI8 30JI0OTA MOYKHO HAOHIOZATH
HEBOOPY’KEHHBIM TJIA30M HA CTAAWH, KOTAa eIie HeT OcamKa.
Yrobs1 Onlna BOZMOMKHOCTH CPABHHBATH 3AIMMTHOE HeifcTBHe
pasusix BMC, meobxoanmo nobaBnsThL BCerga K OZHOMY H
TOMY K€ 30JII0 ONpejeNleHHOH KOHIEHTPANMHU OAUHAKOBOE
KOJHMYECTRBO KOATYJSHTA.

Huorga ans xapakTepuCTHRKH 3amnTHEOro aeitcteug BMC
BMECTO 30JI 30JI0TA MCIORB3YIOTCA KOJLUIOMHBLIE PACTBOPHI
cepebpa (cepeGpaHoe YHCIIO), THAPOKCUA KeNeaa (KeJle3HOoe
YUCN0) B Ap.

B rabanne 10.2 npupBegeHHl 3HAYEHHA STHX UMCEN A
HexoTopsix BMC.

Tab6ruya 102
3amurnoe neiicrane Hexoroprux BMC

Bawummoe seuecmeo Hucno
aonomoe cepebprHoe Aceneanoe

HKenarun 0,01 0,035 6
Temorno6ua 0,03-0,07 - -
Tymuuapabuar 0,5 1,25 25
Hexerpan 20 100 20
Kasemnar narpus 0,01 - : -
Kpaxman xaprodensaniit : 20 - -
SAuanrté ansbymun . 2,5 1,6 15
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10.7. CEHCHBHJIH3ALIHA

B HexoTOpHIX CAyUasX BBEJEHNE B KOJAJIOHAHYIO CACTEMY
oueHb ManbIx KonudecTs BMC npupozuT He K 3auiure, a K
CHIKEHUIO YCTOHUMBOCTH,

Cencubuausayuell Ha3vleaemces CHUNCEHUe NOPOZa Koazy-
AAYuu 30a8 npu dobasaeruu e Hezo BMC.

OT0 siBIE€HNe 0CODEHHO XapaKTepHO ANA JIMHEHHEIX MaK-
POMOJIEKYJT, HECYIINX NOJISPpHBIe IPYNILI Ha 060MX KOHIAX
Henu (HampuMep, NOJHBHHMJIOBRIX CIMPTOB). JnwHHAA MO-
JeKyJa noJuMepa IIPUCOeANHACTCH ABYMS KOHIAMY K ABYM
PasHBIM YaCTHIAM AHCIEPCHOH (haskl, CKpenaseT KX YIJeBo-
JODOXHBIM MOCTHKOM. STOT BHJ KOAryJIANNH, HAsbIBaeMBblif
daoxyaayueii, TprBOAAT K OOPA3OBAHHIO PHIXJIAHIX XJIONLE-
BHIHKIX YaCTHAI, — (DIAOKYT.

Bnarogapa cpasHHUTENbHOH ngemIeBu3He (DIOKYIAHTOB,
droxynsanud IMAPOKO MCIONLIYETCH LIS OUMCTKH HIPHPOJ-
HBIX M CTOYHBIX BOZ. BoJbIlIoe IpAKTHUECKOE IPAMEHEHNE B
KauecTBe GQIOKYAAHTA HaXOXUuT nonumakpunamuy (ITAA):

(lJON H,
— CHz — CH —
BEIEeCTHO, PACTBOPIMOE B BOje.

10.8. TETEPOKOATYJIAIIHNA U TETEPOAJATYJIAITUA

T'emeporxoazyrayueli nasvieaencs caunaHvue pasHopod-
HbLX wacmuy.

OxMH ¥3 THONYHBIX CHYYAER TeTEPOKOATYJISIHM — TaK
HasSHIBaeMASA B3AMMHAA KOAryAAnUs — CANIAHKE pasHOVMEH-
HO 3apS’KEHHBIX YACTHL, KOTOPOe IIPOMCXOMUT 3a CUeT SIEKT-
POCTATHYCCKHNX CHJI INPUTHKEHAA, DTOT OPOLECC ITUPOKO HC-
TONBIYIOT JJIA PaspymieHNs AMCIEPCHBEIX CHCTeM, HeoOXomm-
MOro NpH OYHCTKE IPHPOAHBIX M IPOMBIULIEHHBIX CTOYHBIX
Bog. Tak, Ha BOZOTNPOBOAHLIX CTAHIAAX TepeA noxaueil BogLI
Ha necyannie GuabTpsl K Heit goGasasior Alx(SO,)s wmm FeCl; —
TOJIOKNTENBHO 3APAKCHHEIE 30JIH I'MAPOKCOCOSAMHEHNHE a0~
MHUHNA AR KeJesa, o0pasyiomuecs B pesyabrare ruAponusa,
BBRISHEIBAIOT OBICTPYIO KOAryJISIIIIIO B3BEIIICHHABIX, OTPHIIATEIIb-
HO 3apsXKEeHHBIX YaCTHII, IOYBbI, MEKPO(IOPH 1 Ip.

6-1860
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ORHAKO TETEPOKOATYNSOUNA MOMKET IPOHCXOANThH M TOT-
Zla, KOTJa JACTHIEI 30JIA HECYT 3apsjbl OJHOTO 3HAKA.

T'emepoadazyasayueil naszvieaom npuiunahiiue wacmuy
ducnepcroil pasvi K 68oduroll 6 cucmemy Lyxrepodrnoi no-
8epXHOCHLU. :

TepMHH «TreTEPOARATYNALMA» — FTO COKPAIEHHEEe TONHOPO
HA3BAHMA: TeTeporeHHas aAre3NoHHas Koarymsnus. ITo mme-
amo C. C. Boroukoro, ofHOH M3 NPpAYMHE IOTEPH YCTORIHBOCTH
JUCIEPCHBIX CHCTEM B NPHCYTCTBHH UYIKEPOZHON MOBEPXHO-
CTH ABASACTCH ajAcopOnuA cTa0HIR3aTOPA HA HTOM TOBEPXHOCTH
¥ YMEHBIICHUE eT0 KOHUEHTPaIMN B KOJIOMAHOH crcreMe.

IIpuMepoM reTepoafaryifnud MOKET CAYIKHUThL OTJIOXE-
HHAEe KOJAOHAHHEIX YACTHI, HA BOJIOKHE, HMCHOOJNb3yeMoe npn
Ay6neHNu, KpPalleHAN A T. J.

SAKTIOYEHHE

QObpasosanne AnoGodHBIX ARCIEPCHBIX CHCTEM COHPOBOMK-
JaeTcs yBeJnMueHMeM CcBOOOAHOM NOBEpPXHOCTHOII SHEpruH,
TIOBTOMY OucCnepcHvie cucmemdb. mepmoOuHAMUYLeCKU Heyc-
moiiyuaest. B To e BpeMsa TpU ONpEEEHHRIX YCIOBHAX OHH
MOI'yT COXPAHATHCS B TEUCHHE AJIHUTEJNILHOTO BPEMEHH,

CyuiecTByeT ABa BHAA OMHOCUMEAbHOI YCTOHMUKBOCTH
JAUNCIIEPCHBIX CHCTEM: CCOUMEHMAYUOHHAA U QZpezamuéHa.

CedumenmayuonHas ycmoilyueocms — CIOCOOHOCTS CH-
CTE€MBI IIPOTHUBOCTONTL AeHCTBHIO CHAEI TaAMecTH. [leiicTrrio
CHJIRI TAMXecTH nporusocTont Auddysun. CooTHOmMeHNe BTHX
taxTOpOB, T. €. CEAUMEHTAIMOHHAA YCTOHUYHBOCTH OIpexe-
JNseTCHA, TJABHEIM 00pasoM, pasMepaMy JacTHI] AUCHEPCHOMR
$aspl. B nnodobHBIX 30a8X pasMmepsl dacrmim Maiasr (1075-
1077 cM) u auddysusa obecneunBaeT paBHOMEpHOe pacnpefe-
Jenue yacTul, B olbemMe cHCTeMBl. Jluopolbrbie 30AU cedu-
MEHMAUUOHHO YCmOoliLueyl.

Azpezamuanaa yemoiivueocms — CoCOOHOCTE CHCTEMBI
COXPAHATHL HEM3MEHHLIMH BO BpEMEHH PasMepsl YacTHIl, T. e.
HPOTHBOCTOATH HX CIANMAHUIO — KOAZYAAYUU.

CymecTByoT nsaTh GaKTOpoOB, KOTOPEIE MOT'YT oﬁecueqn-
BATH arperaTHBHYIO YCTOHUWBOCTh 30]A: e

® DJIEKTPOCTATHYECKUIT;
® anCOPOUHMOHHO-CONLBATHBIN;
® CTPYKTYPHO-MEXAHHUYECKHI;
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® SHTPOIUIHEIIL;
® THAPOAMHAMUYECKMI. :

Haubonee Ba)XKHRIM SBASETCH sNEKTpOCTAaTHUeCKHH dax-
TOp ycToiluusocTH, 00YCJIOBNEHHEIH HaJuduyeM Ha II0BEPXHO-
cTH KosunouaHbIx uacTuy JDC M sneKTPOKHHETHUECKOro I0-
sennuana. CHIKeHYe BeIHYNHELI f3eTa-noTeHnuaia no 0,025
0,040 B mpuBOogMT K HAYAJNY KOATYJIAIMH. ITO AOCTHUTAETCS
BBEJIEHAEM B 304k JIIOOOr0 CHALHOTO saeKTpoxuta. Koarynm-
pyrowiuM geiicTBreM 00JaRaeT HOH, 3apAf KOTOPOro II0 3HAKY
coBnrajaet ¢ sapsgom nporusowoHa B JIDC. Koarynupyromee
EmeiicTene noHa teM Gosbire, yeM GoJbile ero sapsaf (IIpasuo
lynsue-Tapan) n Gonsire ppUCTANNIHYECKHE pagHyc.

IIpu peiicTBAX Ha 307b SJIEKTPOJHTAME MOJKET BOSHHKATD
KOHUEHMPAYUOHHAA NN HellmpaAu3aGyUOHHAS KOAZYAAUUS.

Konyenmpayuonnas rwoGzyAayus NPOUCXOAUT HOA Heil-
cTBUEeM HEANGDGEPEHTHOrO 3A€KTPOJMTA BCIACACTRBHE CHKATHA
AudPysnoro cios MPOTHBOMOHOB M YMEHBINEHHH aGCOMIOT-
HOrO 3HAYEHNS A3€Ta-NOTEHIAAJA.

Heiimpaaus3ayuoHHas K6A2YARYUA IIPONCXOAUT IIPH BBE-
AeHun HewHAU(PdePEeHTHOIO 3NEKTPONUTA, KOTODHIH CBA3LI-
BACT HOTEHITHAJIONPEASAAIONIME HOHLI, YTO NPHBOAUT K YMEHD-
uIenuio a6COMOTHRIX BEIHYAH TEPMOARHAMUYECKOrO U HJICK-
TPOKHNHETHUECKOI'0 NIOTEHIMAIOB.

IIpy peiicTBMI Ha 30JAb CMECH ABYX 5JEKTDONHMTOB BO3-
MOJKHBI TPH CHy4ad:

& ARRHTHBHOE HeificTBHE (9JIE€KTPONUTH AeHMCTEYIOT HEe3aBH-

CHMO);

- ® CHHepruaM neiicTeus (B3arMHOE YCUAEHHE KOATryIHPYIO-
miero gercTBHN);
® aHTAroHW3M HelicTeusa (ocnabieHne Roarynnpylomero

HeifiCTBHA OZHOIO SAEKTPONHUTA XPYTHUM).

Teopus ycroiiurBoctr arodobunix sonxeit IJIPO pacemar-
PEBAET NPOLECC KOATYIANNHA KAaK Pe3yJIbTaT OXHOBPEMEHHOI'O
BeliCTBUA BaH-JEP-BAAJIBCOBBIX CHJI NPHTSIKEHUA M 3JEKTpO-
CTATHYECKHX CHJI OTTAJIKMBAHKMSA MEXKIAY uacTunamu. B sanm-
CHMOCTH OT COOTHOINEHUS 3THX CHJI B TOHKOI ripoenoiike Kuj-
KOCTH MEXAY COMMIKAIONIUMUCH YACTHIAME BO3HEKaeT nnbo
HOJIOKHTENLHOR DPACKJAUHUBAIOUee 0asneHue, TIPENATCTBYIO-
mee MX COeJHHEHHIO, JUOO OTPMIATENILHOE, IIPHBOLALICEe K
VTOHYEHHIO HPOCHOHKN MUAKOCTH 1 Koarynanun. Teopusa mo-
3BOJHJIA DPACCUMTATE MOJEKYAAPHYIO M 3NEKTPOCTATHICCKYIO

G*
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—— o am—

COCTAaBJISIIONINE PACKINHHMBAIOLUIETO AABJICHUA X ITIOCTPONTE KPH-
Bble IIOTEHIHMAJILHON SHEPIAKE CHCTEMBI B 3ABHCHMOCTH OT pac-
CTOSAHNA MexAy uacrunamu. IloreHnmansHeldl 6aprep u Ho-
TEHITHAJIbHEIE MBI HA KPUBBIX OIPEAeNAIOT ArperaTHBHYIO ye-
TOUMBOCTE U BOSMOXKHOCTDL KOATy/ISI NN 30Jeil,

BOITPOCHI IJIsI CAMOKOHTPOJIA

1. SIBnstores M KONNOWZHEIE PACTBODHI TEPMOXMHAMMIEC-
CKU YCTOYUBLIMM?
2, YeM onpenensieTcs ceAMMEHTAIHOHHASA YCTOMUHBOCTD JHC-
nepcHLIX cucreM? SBNsAIOTCS MM KOJIOUZHLIE PACTBODH
CeANMEHTAIHOHHO yCTOHYNBBIME?
Kaxwe ¢Qaxrtoprr arperaTmrHO#t ycroituxBocTin auodo0-
HEIX 30JieH BAM M3BECTHBI?
. ChopmymnpyiiTe mpaBmia KOaryaanmme 3ojeil siexkTpo-
AATAMHA,
. B uem cocTOMT pasinue MeXAY HEATPRIU3ANMOHHON H
KOHIEHTPAIHOHHON Koarynamuei?
ChopmynupyiiTe OCHOBHLIE TOJIOMEHHAS TeOpuil GLICTPOIk
M MeXJEeHHOH KOoaryJasamum.
. B uem cocTonT cymBocTts Teopur JAJIPO? YUro nasuizaer-
CH PACKANHUBAIOIINM AaBleHueM?
Yro npencrasasior coboil moTeHNHUANILHbIE KPHBLIE B3aH-
MOJeCTBHA MeXAY KoanouZHbIMu uacTunamu? Kak
OOBACHAIOTCH HA HX OCHOBE SBJICHHS KOAryJsimn?
9. Kaxue ciyuam KOATyJlSflMM CMECHIO SJIEKTPOJAMTOB BhI
sHaeTe? :
10. B uem saxJouaioTc salATHOE HeiicTere U ceHCcrOuu3a-
nua?

W o OO = e W

3aronyue usyvenue 2aaevi 10, 8vi doanHwvt
1) snamu:
* BHJEI yCTOHUMBOCTH XUCIIEPCHBIX CHCTEM, ueM OHu 06yc-
JIOBJIEHDI;
e (aKTOpHI ArperaTHsHOH YyCTORYHBOCTH 30JI€H;
e NMPABHJIA KOArYJNSAIHMH 3JIE€KTPONUTAMH;
» cymHocTs Teopnu JJIPO;
2) ymems:
* CDABHHMEBATEL IIOPOTH KOATYAAIIMHE PA3HBIX 3JNEKTPOJIHTORB;
* AHAJN3NPOBATH NOTEHNNANBHEIE KPIBHIE B3aRMOAeHCTRIA
KOJIIONAHGIX 4ACTHLI,.



I'TABA 11

CTPYRTYPUPOBAHHBIE
JUCIIEPCHBIE CUCTEMbI

B nponecce Koaryasuau B KOJNOMAHOM DACTBOpE IpOMC-
xoxuT 00pasoBaHUeE IIPOCTPAHCTBEHHOM CETKH M3 YaCTHIL AHC-
nepcHoil ¢passl — obpasyerca cmpyrxmypa.

B cooTBeTCTBHE ¢ IOTEHINANBHON KpNBOH B3auMoneicTBHA
KOJUIONAHEIX uacTul, (M. puc. 10.2) koarynamusa MOXKeT COOT-
BETCTBOBATE ItepBruHOMY (I) mau sropuunomy (IT) MUEUMyMY.

B nepBoM NOTEeHIUAILHOM MHHUMYME YACTHIIEI HAXOHSAT-
¢ B HEIIOCPEACTBEHHOM KOHTAKTe, MEXAYy HHMH BOSHUKAaET
xumuyecroe azaumodeiicmeue (BOBHNKAIOT XUMUYECKHE CBA-
3H1), IIpHBoOAANIee K 00PA3OBAHNIO KOMIIAKTHOTO OCafKAa.

Bo BTOpOM NOTEHHMAJBHOM MHHHMYMe B3aMMOJeiiCTBY-
oI7e YacTHIEl PasfeNIeHbl CJH0EM ANCHEPCHOHHOR Cpensl,
HeNnocpefCTBeHHOrO KOHTAKTA HET, BOSHHKAIOT MENCMONEKY-
AApHbie cuabi npumasadcerus. Takum oOpasoM, BO3SHUKAIOT
PpasINvHEIE IO XapaKTepy CTPYKTYPHI.

II. A. PeOungep npeayoxun mIOAPasiennTh CTPYKTYpH-
pOBaHHBIE CHCTEMEI Ha JBa KJAacca, ICXOAd U3 THIA B3anMO-
HeilicTBumii:

* KOAryJsIAOHHBIE CTPYKTYPH! (THKCOTPOIIHO-0GpaTHMBbIE
2enu);

® KOHACHCAIIMOHHO-KPHCTANNH3ANHOHHBIE CTPYKTYPLI (Heo-
6paTEMO paspyHIaoIHecH).

11.1. KOATYJANTAOHHBIE CTPYKTYPBI

Crpykrypa ofpasyeTcs 3a CueT ClUEIJIeHHS JaCTHI| BAH~
Aep-BAAECOBLIMM CHAAMHE Uepe3 NPOCAOHKH ANCIEPCHOHHOI
cpeAsl B PeIXJALIe Kapkachl — renn. CBOHCTBA TAKUX CTPYK-
TYP OnpeaeasoTcsa He CTONBKO MeXaHNIYECKHIMH csoiicTBaM
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caMIX YACTHUI], CKOJBKO XapaAKTEPOM B OCOOEHHOCTAMI MEK-~
YaCTHYHBIX B3aMMONEUCTBUHE M CBOMCTBAMM IIPOCIOEK AHC-
IIepCHOHHOI CpexEl.

J1a o9THX CTYKTYp XapakTepHBI clreLyouixe cBoiicTBa:
THKCOTPOIIHA;

CHHEpesHC;

HefonnINad IIPOYHOCTD;

HabyxaHue;

[1OJI3YY€eCTh.

Hanmume >KHAKOCTHOH NpPOCHOHKH MeXAY UYACTHIAMH
o0ycnosnunBaeT HeOONLINYIO IIPOYHOCTE CTPYKTYDPBI, BMECTE C
TeM NpHjaeT e NIACTUYHOCTE, & B HEKOTODPHIX CAyYadAX H
SNACTHYHOCTL. €M TOJINe IPOCHOiiKa cpelbl, TeM MeHbIUe
CKA3hIBAETCA AEHCTBHE MEXMOJEKYISPHBIX CHJI, TeM MeHee
OpodYHA CTPYKTYPA M TeM KugxoobpasHee cucrema. Ha npo-
nmece rejieoGpasoBaHNS RINSAIOT CAeAyiouiae (hakTopsl.

1. KonnenTpauus gucnepcroit Gaskl: ¢ TOBLIIIEHAEM ua-
CTHUHOK KOHIEHTPANHY BOSPACTAET YMCIO KOHTAKTOB M CKO-
POCThH MIX BOSHHKHOBEHHA.

2. PasMepsl uacTHIl: YeM OHH MEHbIe IIPH HOCTOAHHOMN
MaccoBoll KOHIEHTpauuu ZHcIepcHoM ¢asmpl, Tem Gospuie
ofpasyeTcss KOHTAKTOB.

3. ®opma uacTun: reneobpasosanme obseruaercd, ecau
qacTHIL aru3oduamempuinvil! 1 nMeror yrasl, pefpa u T. 1.
B srx MecTax ABOHMHEIE SNEKTPUYECKHE CJIOH HJN CONbBAT~
Hble 000/IOUKYM HamMeHee DA3BUTHl M CAMOAHKE dacTHIl 06-
Jeryaercs.

4. Temmeparypa: IpH HNOBHIIMEHHH TEMIIEPATYPH! CKO-
POCTE TeneofpasoBanus yeermuusaerca. OQHaKoO B pesyab-
TATE MOBHIIEHUS HHTEHCHBHOCTH GPOYHOBCKOI'O ABMIKCHUSA
reJil MOI'yT IEPEeXOJUTh JaJKe B HECTPYKTYDHPOBAHHKIE JKUA -
KOCTH. -

5. MexanudecKkoe so3zeiicTere: OOLIYHO IIEpeMeIInBaHHE
npensteTByeT o0pasosanuio read. OaHaKo B HEKOTOPBIX CIy-
yadgxX CKOPOCTh 0GpAa30BAHUS rejisi M3 arperaTEBHO HEYCTOMH-
YHBOIO 30/ ¢ CHJIBHO AHH3OAHAMETPHUYHBIMH YACTHHAMK
(nanpumep, 3ons V50;5) MOMKHO 3HAUNTENBLHO YBEIHYNUTE, €CIIH
COCY/Z MeAJIeHHO BpaujaTh. JTO SBJCHNE IONYUUIO HASBaHHE

U Yaeramsl, MMEeOMIEE PESKO PAATHYAIIHECH DA3MEDhl N0 PASHEIM Ha-
MpasjleHUAM, T. €. AMeninue Gopmy uurell, JeHTOUEK, IVIACTHHOK M T. J:
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peonereuy (zpew. obpasopaHuUe rejd npu gpumxenunn). OgHo-
3HAQUHOr0 OOBJACHEHHMS HTOT0 ABAGHUA HET, HO HEKOTOpLIe
yueHbIe CYHTAIOT, UTO IPHUMHON PeoNeKCHH SABIAETCA BO3-
HUKHOBEHHE B cUCTeMe TYypOYJeHTHOCTH, YCKopsAomel ycra-
HOBJICHME KOHTAKTOB MEKAY YaCTHIAMH.

PaccMOTPHM HeKOTOphIe CBOMCTBA KOATYJALHOHHBIX
CTPYKTYD.

THRCOTPOIIHS

Turcomponueili Haszvieaemcs CROCOOHOCMYL KOAZYAAUU-
OURBLX CMPYKMYP ROCAE UX MEXAHULECKOZ0 PA3pyuleHUs
CEMONDOUIBONLHO BOCCMAHABLUEAMb 80 BPDEMEHU CEOI
cmpyrmypy.

.Faxmm o0Gpasom, THRCOTpOIUA — 970 oOGpaTmMuiii nepe-
XOE, 300 4> 2eAb, HPOTEKAONINI NP MeXaHWYECKOM Bo3aeli-
craun. TarcOTpOIMA XapaRTEepHIyETCA BeTUTAROY 0 — THE-
COTPORHLIM IIePHOIOM, '

Tuxcomponnuiii nepuod 8 — apems, 3a Komopoe cucme-
M SOCCMAHABAWBALM CMPYRKMYPY TOCAE CHATRUL MEXAHU-
Yecko0z20 8o3deiicmaeud.

THKCOTPOUHBIH NMepue MOMKeT MEHATHCS B HIMPOKHX
npeaeaax. B ciokoHHOM COCTOSHMN CHCTEMa IPEACTABISIET
cofoif nnmacTHUecKkoe TBepA0OOpa3HOe TeJIO, KOTOPOe He Te-
wer moy AelictsneM cHanl Taxectn. Iloene serpaAXHBaHMA
CHCTeMA HACTONBKO PA3IKHUIKAETCH, YTO JIETKO BLITEKAET U3
cocyza. Uepes onpesiesieRHOe BpeMsd OH& CHOBA CTAHOBHUTCH
HeTeKyueii.

CHHEPE3HC

Cunepesucom HA3bIEAEMCA AGILHUE CAMONDPOUIBONLLHOZ0
YMEHLUWCHUS DA3MEDOB 2eA5 3a cuem suidenenud ducnepcu-
onnoll cpeduvi, codepacasuieiica 8 cmpykmype zeas.

Cunepesnc 06yciiOBJeH BO3PACTANNEM BO BPEMEHH UHC-
& M TPOYHOCTH KOHTAKTOR MeXXJY YACTHIAMH, & B HEKOTO-
PHX €AYIAAX -— BOIHHKHOBEHHEM KPHCTAJIHIALNOHHBIX
MGCTHKOB MEXKJY dacTumaMu. B pesyabrare cmEepesuca
reseofpasHas CHCTEMA MOMET OPEBPATUTHCA B CILIONIHOE
Kpucrasinueckoe Teso. CaMOnpon3soNbHEIN mepexos Koa-
IWIATHOHHOR CTPYKTYPBH B KOHAEHCAIHOHHO-KPHCTAJIH-
BANAOHHYIO C « BERDKMMARHEM» XXHAKOCTH — THIWYHLIN npu-
Mep cmaepesuca.
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CuHepesncy OIaronpusTCTBYIOT Bce (PaKTOPEHI, KOTOPHIE
210COGCTBYIOT KOATYJIASIHAS
e BBEJIEHHUE JJIEKTPOJIHUTA-KOATYASHTA;
® TIOBBIIIEHHE TEeMIEPATYDHI;
¢ BREJEHHE B CHUCTEMY JeCOJbBATHPYIONIMX arceHTOB M T. X.

HABYXAHHE

CHucTeMBl ¢ KOATYISIHOHHOH CTPYKTYpPOH, U3 KOTOPHIX
BRICYLINBaHWEM yAaJjieHa AUCHEPCHOHHAA cpefa (Kceporenu),
COOCOGHEI B TOH WJM MHOH CTemeHHW IOTJIOLIAThL STY CPEAy
npH KOHTakTe ¢ Heil. IIpum aTOM NpPOMCXOAMT pasARMIKEHHE
JIeMEHTOB CTPYKTYPHI TeJifi ¥ 3alOJHeHue 00pasoBaBIINXCH
MPOMEXYTKOB AMCIEPCHOHHEOM cpegoii. droT mpomecc HA3BI-
paerca Halyxanuem. OQueBUAHO, YTO HabyxaHHUEe ABJIACTCH
mpoueccoM, obpaTHeIM CHHepesHcy. Beaeacreme TOro, 4TO
npu o6pa3soBaHMH MPOCTPAHCTEEHHOM CTPYKTYPHI JHOPOGHEIX
CHCTEM MeCTa KOHTAKTOB 3aKDPEmAAIOTCA AOBOJBHO IPOYHO,
nuodobHBe Keeporean HAOYXaioT HeSHAYHTENBHO,

Co cBOIiCTBOM noJs3yvecmu MBI BCTPETHMCH NO3LHEe.

11.2, KOHAEHCAIITHOHHO-KPHCTAJIITH3ALINOHHLIE
CTPYKTYPBI

Kax y:e ormevuasoch BhIIE, 06pasoBaHME TAKUX CTPYKTYD
OCYIIECTRISECTCA IPA HEIIOCPEACTECHHOM XHMUYECKOM B3aUMO-
AeliCTBAU MesKIy YaCTHLAMM ¥ HX CPACTAHHUU ¢ 00pasoBaAHUEM
3KecTKOH 00BbeMHOH cTpyKTYpEl. Ecan yactunsl amopdus!, o6-
pasyolueci CTPYKTYPR! HIPUHATO HASHIBATD KOHOCHCAUUOHHbL-
MU, 8 €CJIH YACTHILI KPHCTAINYECKHe, CTPYKTYDHI Ha3hIBAIOT-
ca kpucmannusayuornroimu. Tak Kax Takue CTPYKTYpHI 06pa-
SYIOTCH B PE3yJIBTATE CPACTAHMS YaCTHII, MEXaHIYeCKue CBOHCTBA
3THX CTPYKTYDP COOTBETCTBYIOT CBOHCTBAM CAMHX UACTHI,

KongeHCATIHOHHO-KPHCTANIHSAIMOHALIE CTPYKTYDPHI He
MOTYT IPOSABAATH CBOMCTBA THKCOTPONHH, CHHEpe3Hca, Ha-
fyxaHamsg — OHM IPOSBIAAIOT YOPYro-Xpymxue csolicrsa. HMx
MPOYHOCTh OGLIYHO SHAUHTEJIBHO BhHILIE IIPOYHOCTH KOAryJid-
IEOHHBIX CTPYKTYP. TUNHYHON KOHACHCAHOHHOH CTPYKTY-
poii ABAAeTCA I'eJb KPEeMHEBOH KUCJIOTHI. Kpucrannwsamu-
OHHOE CTPYKTYpPooGpaszoBaHue uMeeT GONbIIOE 3HAUSHHE AJIA
TBepAEeHUS MEHEPAIBHBIX BAMYNIAX BEIIECTB B CTPOUTEIbHEIX
MaTepHajJaX HAa OCHOBE I[eMEHTOB, I'MIICA HJIM H3BEeCTH.
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Aucnepcusie cucmemsr

Cao600HoAuUCNepCHbI®
oKL CUBTEMEL Tﬁegggfn?:z%'e
(6eccmpykmypHbIe)
XudraobpasHuie
CIMPYKMYPUPOBAHHBIO CLUCMOMBL!
(KOa2ynayuonHbIe)
Puc. 11.1

Budu ducnepcHbix cucmeM, ¢ mOLKU IPeHUS HATUYLUR
uau omcymemaus CMpyKmypol

KoHaeHCANMOHHO-KPUCTAJIJIA3AHOHHBE CTPYKTYPBI TH-
MUYHBI JJs CBA3HOAHCIEPCHBIX CHCTEM C TBepHAOil Jucnepcu-
OHHOH cpeZoit. OHE DPHAAIOT TeJaM NPOYHOCTh, XPYIKOCTh
H He BOCCTAHABJIHMBAIOTCHA IIOCJe PaspylieHUA,

Marepuanibl ¥ H3JeJIUdA, UCIOJb3YEMbIE YeJIOBEKOM B €ro
IPAKTUYECKOI AeATeIbHOCTH, ABJIAIOTCA, KAK IPABHJIO, TBED-
IBIME TEJaM¥, HMEOIMMH KOHACHCAIHOHHO-KPHCTAIIN3A-
OHOHHYIO CTPYKTYDPY (Meranjibl, KepaMHuKa, 0eTOH u T. A.), &
CHIpbE H MPOMEXYTOUHEIE MPOAYKTHI YAINEe BCET'0 MpeJiCTaB-
ASI0T COBO0H KAAKOOOPA3HEIC HIH TBepAOCOPAIHEIE CUCTEMBI
C KOaryJMaIuoHHOH CTPYKTYPOii.

B mpoilecce H3rOTOBJECHHS MATepPHAJIOB M HM3Jeauil ua
HUX, KaK IPABHAJO, OCYIIECTBIAACTCA IIEPexXo] OT KOAryid-
IHOHHBIX CTPYKTYP K KOHACHCAIMOHHO-KPHCTAJLIA3AHOH-
HBEIM.

W3 cxemnl (puc. 11.1) sujgHO, 4TO nepexos GeCCTPYKTYD-
HOil CHCTEeMh B CTPYKTYPHPOBAHHYI0 KOATYJIAUMOHHYIO AB-
aserca obpamumsvim, B TO e BpeMs mepexoX CTPYKTYpH-
POBaHHOH KUAK000PA3HOM CHCTEMB! B TRepA00OPasHyIo Heo-
Gpamum,

CiresyeT OTMeTHTB, YTO CRMOIIPOM3BOJIbHEIL Tepexox Gec-
CTPYKTYPHO#M MKHAKOH CHCTeMb! B TBEepAOOOPASHYIO MOIKET
OCYIIECTRAATHCA OYeHb MeAneHHO. Hanpumep, B Teuenne reo-
JIOTHYECKHX 50X B IPUPOJE IIPOTEKaeT IPOomece:

Tuzaposons Si0Q,—» Cunuxarens—» Onan — XaxneXoH —>RBap5

(Becempyxmypran (Kudxoobpasuasn T~
cucmema CmpyKmypuposaHtHan Teepdoobpasruie
cucmenma) cucmemvi
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11.3. CTPYKTYPHO-MEX AHAYECKHE CBOMCTBA
' TUCIIEPCHBIX CHCTEM

BosHUKHOBEHUE CTPYKTYP M HX Xapakrtep o0suuO onpe-
AEJIAIOT, H3MEDAA MEXaHNYeCKUe CBOMCTBA CUCTEeM: BABKOCTE,
yapyrocTh, INIACTHYHOCTD, TPOYHOCT. IIOCKONBKY TH CBOI-
CTBA CBASAHEI CO CTPYKTYPOH, UX HABLIBAIOT CMPYKMYPHO-
MexaHuYecKuMU.

CTpyKTypHO-MeXaHHYeCKHe €BOHCTBA CUCTEM HCCIACAYIOT
METOJAMU DeoNoZUl.

Peonozus — nayka o depopMayuax u meieHuu mamepu-
anviolX cucmem. Oua usyvaem MexanuiecKue ceolicmsa
cucmem no npoasnenuio dedopmayuu nod Oelicmeuem gne-
wHux Hanpaxenuil.

Tepmun dedpopmayts OFHAYAET OTHOCHTEIBHOE CMelleHUe
TOYEK CHCTEMLI, HPY KOTOPOM He HAPYHIAETCH €€ CIJIONTHOCTE.,

Brewnee nanpaxenue. — ects He YTO MHOE, KaK JaBJe-
nee P, :

B MexaHuKe CIVIOIIHHIX ¢Pef JOKA3LIBACTCH, YTO B CAydae
HeCIKMMAEeMbIX MATEPNANOB, KAKOBLRIME SBIIHOTCA GonbImma-
CTBO JUCIEPCHBIX CHCcTeM, Bce. BUAS AedhopManEu (pacTsmie-
Hie, CKaTVe, KPYYEHHe W IP.) MOYKHO CBECTH K OCHOBHOM —
JedopManun CABHIA IO AcHCTBMEM HANPSIKeHH: capara P
(H/m2 = I1a). Cropocts AedopMaiidy SBIFETCH CKOPOCTHIO:
casura. Jdedopmaiinio BEIPAXKAIOT o6sIYHO HOcpeAcTBOM Oes-

d .
pasMepHEIX BeJnuyHMH Y. CKOpocTh AedopMammm -d—: =Y, rae
t — Bpemd.

H3yuas CTpYKTYPHO-MEXaHEIIecK e CBORCTBA JHCIePCHBIX
CHCTEeM, MOYKHO OIIPeAe]RTh, OGpR3yeTca JIE B CHCTEMe CTPYK-
TYPa M KAKOB €& Xapaxrep.

CBOBOANOHCIIEPCHBIE
(BECCTPYKTYPHBIE) CHCTEMB
ArperaTupHO yeroiiuuskie aoau (GecCTpYKTYPHEE CHCTEMBI)
noxuauHSIOTC 3akoHaM Huomona, [Tyaseiinn u Hinwmeiina.
3axon Hulomowa ycTAHABIHBAET CBA3H MEXTY CKOPOC-
ThIO JeopManuy U HaIpPAXKeHNEM CABHIA!

dy .
P = o] me—l= Yy -
n (dt‘)' n-vy (11.1)
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Y, Q| tgp=Km; n
n=Kngp;
n=K-cigp
tgh=ocn
| Lﬂ
tgh=n , [
B 4
P P
Pnc. 11.2 Puc. 114
3aeucumocms Puc. 11.3 ~ 3asucumocms
cropocmu Basucumocmso araKocmu
degpopmayuu pacxeda Bucnepenoii
OM HANDPRWEHUR Hudxoemu cucmemor
cdsuza om dusaenun om xonyeHmpayuu

rae P — HanpsaKeHuWe CHBHIA, MORNEPIKUBAIOIIEe TeYeHHUE
KHAKOCTH, Ia; y — medopManmsa (TedeHne) MHEXKOCTH; | —
CKROPOCTS ZedopMammay; 1 — KOsDPHIHEHT NPONOPHROHEIE-
HOCTY, HABHIBAEMLIH noammen'rolm BA3KOCTH HJIH [FHE-

MHYeCKOH BA3KOCTBIO, 1Ia - ¢} — ; BeJIMuYAHa, obpaTrHasa

BABKQCTH, HASLIBACTCH MEKYLLCHBIO.
VYpasueune (11.1) npeacrasaser co6oi ypasBHeHHe HDA-
MOii, BEpeicTaBIeHHAd Ha puc. 11.2.
BsA3KOCTb Y] — BeJIWSUHR HOCTOAHHAHA, HE BaBHCHIaA oT P,
3aron ITyaseiias BLIDAXAET 8ABACHMOCTE 00beMa KU KO-
CTH, MPOTEKAIOuIei uepes TPyOy MAH KAIUAIAD, OT JABICHEAA:.
KP
Q=— 11.2
n (11.2)
rae @ — pacxoj AHIKOCTH B eMHULY Bpenenu; P — naBae-
mHe B TpybOe; K — roHeTauTa, oupeseaseMas reome'i-pnqec-

nr
KHUMH NapaMeTpaMs TpyOu uiam ranmunsapa K = Tk (rm

{ — paguyc u pamuHa TpyGhi). Mz rpadbuxa, OTBEYAIOIEro
sarxony Ilyaseiiasn (puc, 11.3), BHAHO, UTO AMHAMHYECKASs
BASKOCTH HE BABHCHT OT JABJCHHSH, & CKOPOCTh TeYCHUS IKHAK-
KOCTH EPSMO HPOHOPIMOHAJLHA JABJIEHHIO.
3axon Jinwmeilna yeTaHABAWBACT 3ABMCUMOCTD BASKOC-
TH 1) 6eCCTPYKTYPHOH KUAKOH AUCIIEPCHOA CHCTEMEl OT KOH-
IEHTPALUE JECOEpCHON (dassl:
n="ndl + a-9), (11.3)
rae 1o — AEHAMHYECKAS BA3SKOCTH AUCHEPCHOHHON CPefkl;
¢ — oObeMHas KOHIEHTpauus AUcHepcHOH ¢aswel; o —
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kKosbhduumenr, ompegenseMuri Gopmoit yacruy, gucoepc-
Hol#t Qasnl. I'paduk, orBevaroInuil 3aKoRy JiHIITeliHA, JaH
Ha puc. 11.4.

TaxuMm 06pasoM, OTHOCHTEJBHOE MPHPAINEHHE BASKOCTH
OPAMO IPONOPLHOHAIBHO OTHOCUHTEIBHOMY COAEPKAHMIO SHC-
nepcHoii dasel. Yem Gosble ¢, TeEM CHABHEE BBIPAKEHO TOD-
MO3silee BIRTHHAE YacTHl, TeMm 6oasire BaszkocTb. Pacuerst,
NpoBeJieHHbIe OHHINTEHHOM, MOKasadu, YTO And chepude-
CKHX yacTHy o = 2,5, axs gacTum apyroii dopmser o > 2,5.
JEnarocry, TOAURHAIONMTECH PACCMOTPEHHBIM 3aKOHAM, Ha-
3BLIBAIOTCH HbIOMOHOBIMU HUOKOCMAMU.,

JKHAKOOBPA3HEIE
CTPYKTYPHPOBAHHBIE CHCTEMBL

IIpy Hanuuuy| CTPYKTYPHI B3ANMOACHCTEHEM MEKAY UaC-
THIAMHE AucCHepcHON (asel Hexbaa npemebpeun. Ilpunarae-
MoOe HAIpPAXXeHHEe CABHra He TOJABKO 3aCTABJIAET JKHAKOCTH
TeYh, HO ¥ MOMKET PaspyILIATh CYIIECTBYIOINYIO B HE#l CTPYK-
TYPYy. 3TO HeH30EKHO O HO IPHBOAUTS K HAPYIICHHIO IPO-
NOPHUOHAJBHOCTH MEXAY mpujaraeMbIM HanpsixenueMm P u
CKOPOCTHIO AeOpMAIUHU ¥, BASKOCTh CHCTEMEI 1| CTAHOBHT-

cA BeJIMYUHOIA, 3aBucAmeif or P. CiaefoBaTeALHO, ANA TAKHX
" suparocreil sakoEs! Hulorona, Ilyaseiins » Diinmreiina He
BeIIONHSAIOTCA. Takue JKUAKOCTH HASBEIBAIOTCS HEHLIOMOHO-
8uIMU HUdKocmAMU.

Ans ONMCAHUSA CBASH MEMKAY CKOPOCTBIO medopManum
¥ npuaaraeMeIM HanpsykeHHeM capura P oOLIYHO MCHONB3Y-
10T sMnEpudYeckoe ypasaenue Ocrsansgaa—Beiins:

P=k . -y"uman= k.y»1, (11.4)
rae k m n — NOCTOAHHEIE, XAaPAKTEPHUIYIOINHE JAHHYIO KHUJ-
K000GpasHYyI0 CHCTEMY.

Ilpu n = 1 u k = n ypasreHne (11.4) npeeparures B ypas-
Herme Heiorona., TakuM 06pasoM, OTKJIOHEHHE BEJIHIHHBI 12
OT e[HHWIK XAPAKTEPU3YeT CTemeHb OTKJIOHEHHA CBOICTB
HeHBIOTOHOBHIX KUAKOCTEH OT HbIOTOROBEIX. IIpH 2 < 1 HBIO-
TOHOBCKAS BA3KOCTh YMEHBLIIAETCH C YBeJIMYEeHHeM HAIpH-
JKEHUS U CKOPOCTH ciBura. TaKHe KHIKOCTH HASBIBAIOTCSH
ncesdonaacmuiecKumu.

IIpu n > 1 HEIOTOHOBCKAHA BASKOCTH KUJKOCTH yBEJHYU-
BAETCH NPH YBeJUYCHUH HATPAMKEHHA ¥ CKOpocTH caBura. Ta-
KHe MKUAKOCTH HA3HIBAIOTCA JUIAMARMHLIMU.,
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Ha pne. 11.5 npepcrasieHa =2 o (%2
KpHUBas TeUYeHUA IICEBJOMJIACTH- ;
yeckoil sxuaroctu. Ha xpusoit -
HMEIOTCA TPU XapaKTepHbIX y4acT- i
ka. Ha yuacrxe I (OA) cmcrema P
BeZeT cefA mof00HO HBIOTOHOBOM Rl
SKUAKOCTH ¢ OONBIION BA3SKOCTHIO AN
Nmax = ctg o;. Taxoe mosegenme Za 1l
CHCTeMEI OO'LSCHAETCH TEM, 4TO n
OPH MAJIBIX CKOPOCTAX TCUCHHS M
CTPYKTYpa, paspyliaeMas OpH-
JIOJKEHHON HArpysKoif, yciesaer
BOCCTAHABJIMBAThCA. Takoe Teue-

HUe HasSHIBAETCHA NOJL3YYecmuio.

ITonsywecmv — amo MedaeH- Mmnl...__
HOe Menenle ¢ NOCMOAHHON 8R3- .
Kocmbio Ge3 npozpeccupyiouezo

B
°

3

3
T

)
1
1
]
1
)
1
]
¥
'
1
1
]
]
]
3

Pnc. 11.5
paspyuienua cmpyKmypuot. Kpusas mevenun
I[JIH ¢a8b0CTPYKTYPUPORAH- nceedonnacmuyecxoit
HBIX CHCTEM ydacTok / OGBIYHO CMPYKMYpPUposar oL

- Hudroobpasnoil cucmemvt
HeGOABIION M €ro IPAKTHYECKH

HEROSMOXXHO O0HADPYKUTH. IS CHABHOCTPYKTYPHPOBAHHEIX
cucreM o0aacTh sHaueHu P, Ipu KOTOPLIX Habaiofaercd moJ-
8ydecTb, MOKeT ObITh BecbMa sHaumTeabHOI. Hanpamenue
Py COOTBETCTBYET HAYANLY PaspPYIIEHHS CTPYKTYPHI.

Ha yuacrke II (AB) sasucumocts ¥ oT P Tepser JHHei-
HBI XapaKkTep, IpH 3TOM BA3KOCTh YMEHBINACTCH., ITO YMEHB-
IIEHUE CBA3AHO ¢ Pa3pyLIEeHHEM CTPYKTYphrL. B Touke B cTpyk-
Typa OPAaKTHYECKH MNOJHOCTHI0O paspyuieHa. Hampsaxenwne,
OTBEUAOINee BTOH TOUKE, HA3LIBACTCA NpedesbHbiM HANDS-
Hceruem cdeuza Py,. Ilpn sanpsxennax P > P,,, Koraa CTpykK-
TYpa CUCTEeMbI Pa3pyIlIeHa, CHCTeMa TeYeT I0A06H0 HbIOTOHO-
BOM KHUJKOCTH, EMEIOIeH# BASKOCTE Nyin = ctg o2,

Hanpsasxenue Pp HasbIBaeTCA npedesiom mexyyecmu — 510
MUHHMAJNIBHOE HAIIPAKEHHEe CABUTa, IIPH KOTOPOM ITOJN3YUYECTh
CHCTEMHI [TEPEXOSNUT B TEUeHHNe, YeM mpoyHee CTPYKTYpa, TeM
BHILIE Opefiel TEeKydecTH. PacXoh KUAKOCTH B eJUHHULY
BPEMEHH @, IPoTekalleil yepes Tpydy npu P < P, MOKHO
paccumTaTh IO ypaeueuuig_ Buwnzama:

Q = ()P - Py), (11.5)

nx
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rEe 1, — [IJIACTHYECKad BASKOCTh, OHA XapaKTEePH3yeT CIO-
COGHOCTb CTPYKTYPhI K DPA3PYyUICHHI0 NPH HSMEHEHHH Ha-
IPY3KH, T. &. Ny, = f(P).

IIpOYHOCTL CTPYKTYDPhI OLEHUBAETCA HE TOMBKO IPefeaoM
TEKYYeCTH, HO H PA3HOCTBIO Nmax — Mmin- A€M GONBITe 3Ta pas-
HOCTb, TEM IPOYHEe CTPYKTYPa. SHAYCHHUA M Nmax ¥ Npin MOTYT
pasIMuaTECA HA HECKOJIBKO MOPAAKOB. Tak, ;s cycneHsHH
GeHTOHUTOBOM TMMHEL Nmax = 106 Ila - ¢, & Ny = 1072 1a - ¢,

TBEPAOOBPA3HLIE
CTPYKTYPHPOBAHHBIE CHCTEMBEI
Ha puc. 11.6 msofpaxkena xpunas TeUeHHus TBepAooOpas-
HOH CTPYKTYPHPOBAHHOI cucTemul. CpapHHABaf 5TY KPHBYIO C
8HAJIOTHYHOH KPHEBOi ANA KHAKCOOpAZHO# CTPYKTypUpOBaH-
HOii cucremsbl (cM. puc. 11.5), BugeM, ITo Ha NepBOH KPHROIL
HOARKUNCH POPU3OHTANLHEIA yaacToK IV, coBnazarommii ¢ 0ChIo
abcuucce. OH sakaHYMBAeTCA IPH JOCTHIRCHWM AABJCHUA, paB-
HOro PS, HasEIBAeMOro cmamuieckum npedenavhvtM Hanpaxice-
nuem cdauza. Ilpu P < PS cHCTeMa HE TONIBKO HE TeueT, HO M
HE IPOSIBJIAET CBOICTB IOA3ydYecTH, n = . Benruunna PS xa-
& paKTepuayeT IIPOYHOCTH CILJIOII-
HON TPOCTPABCTBEHHOH CETKH.

IIpu P > PS xpuBas TeueHHudA
TBepHo06pPasHoil CHCTEMEBI 2HAJIO-
IHYHS KPHBOH TeuyeHUA KHUIKO-
06pasHoii cHCTeMB!, PACCMOTPEH-

HOH BRIOIE,

Jas TeepRooOpasHLIX YIPYTo-

1

(]

1]

1

[]

]

1]

1

1

]

H
PePPr Pn P pnacTHUEBIX T€X AN = Nmax ~ Namin
n P i HA MHOT'O HOPALKOB GOJbINE, ueM
el - B : AJIA SKMAKOOBPAsSHBIX M TPH JA0C-
; | ‘ TH)KEeHUM Tpefena Texydectu P
P ; HACTYIIAET JABHHOOGPA3HOE paspy-

)
' i ; medaue CTPYKTYPHI ¢ MOCHAeAYIOo-
]
L S : UM IUIACTHYECKHM TEUCHUEM.
]

P ‘ B ynpyroxpynkHX Tejax Te-
Py Py P, P ueHHe He HabaOZaeTCH, TAK KAk
Prc. 11.6 HATIpSKeHUe, IPH KOTOPOM IpO-
prusgu meuenun MCXONHT XDYNKMH paspeiB, AOC-

msepdoobpasno
cmpyKMypUNOBaHHOL THTAETCS PAHBINEG, ueM mpexe

cucmembt TeKy4eCTH.
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3AKJIOYEHHE

CroiicTBa ZUCIEPCHBIX CHCTEM 3aBHUCAT OT KOHUEHTPAITHH
qacTHl, AucnepcHOl ¢assi. B pasdaBieHHBIX 30J8X PACCTOA-
HUA MeXJY 9aCTHIAMH CPABHHTENHHO BEIWKH W BI3aUMOJERH-
CTBUEM MEXJIY HUMH MOJKHO IpeHeOpeub. Taxume cHCTEMEI
ABAAIOTCA C80000HOGUCHEPCHUMY (GECCMPYKMYPHUMUL ).

TIpu yseauueRuH KOHIEHTPAIIHN AHCIIepCHOM dassl Mexry
YACTHIAMHE BOBHHKAIOT KOHTAKTHI, 00pasyeTcs CTPYKTYpa.

CrpyKTypHpOBaHHBIE KOJAJOHAHLIE CHCTEMB! AEAATCH Ha
KOaryJanuOHHLIC B KOHACHCANUOHHO-KPHCTANIA3allHOHHEIE,
Koaryaanmoaatie CTPYKTYPEl — TeJid, B KOTODBIX YaCTHILLI
aucnepcHoit ¢asnl pasAesiesbl IPOCJOEKaME SHCIePCHOHHOM
cpeAsl, 06pasyioTcs 3a CUET BaH-AeP-BaaJlbCOBBIX CHJ 1 00Jia-
AT Manoil mpouyHocThIO. A 5THX CTPYKTYP XapaKTepHBI
CBOMCTBA THKCOTPOIUH U CHHepesuca. Ilpm omnpeneneHHEBIX
YCHOBHSAX reji MOPYT IPEBPAIATHECS B 30JH.

KonjeHcanioHHo-KPHCTAIH3aI{MONHALIE CTPYKTYDHL 00pa-
3VIOTCA 38 CUET HelIOCPEACTBEHHOI'0 XHMUUECKOT0 B3aMOo/Ieii-
CTBHA MeMXAy YacCTHIAMM, X8paKTePHH JJifi CRASHOAMCIIEPC-
HBIX CHCTEM € TBepJO# AHCHEPCHOHHOH Cpeioi W IPHAAIOT UM
TBepAOCTh M Xpynkocthb. IlpeBpalneHve KOaryJaAlHMOHHEIX
CTPYKTYP B KOHJCHCAIMOHHO-KPACTAIM3AIUOHHBIE ABJIACT-
cA IpoueccoM HeoOpaTHMEBIM. ’

CTpyxTypHpOBaHHEIE CHCTEMB! 00JIaJaI0T CIIOCOOHOCTHIO
AedOPMHEPOBATHLCA NOJ BIAHSHUEM MEXaHMYeCKHX HArDY3oK,
8 B HEKOTOPBIX ¢JAYy9YasAX DPOUCXOAUT UX TeueHue, MsyueHue
TAKHX CHCTEM C IeJhI0 BRIABICHNH HAJINUNSA CTPYKTYPEI # ee
XapaKTepa OCYHIECTBIACTCA METOLAMHE PEeOJIOTHH — HAYKH 0
JedopManuaX ¥ TEYCHUH MaTepUANbHLEIX CHCTEM. :

BeccTpyKTypHBIE CUCTEMBI, KHEJKO00OpasHBIE KOATYIANHE-
OHHBIE ¥ TBEPAOOOpA3HBIE CHCTEMbI PA3NHYAIOTCH IO CTPYK-
TYPHO-MEXaHHYECKHEM CBoOiicTBaM (BA3KOCTH, VHPYTOCTH,
MIPOYHOCTH M ILIACTHYHOCTH).

BeccTpykTYDHEIE KOJJIOMAHBIE CHCTEMBI, TOZOOHO YHC-
THIM JKMAKOCTAM, NOAYHHSIOTCA 3akoHam Heioroma, Ilya-
geitng u Oitmmreiina. OEH 06144310T ITOCTOSHHON BA3KOC-
THIO, HE 3aBHCALRH OT IPUNOKEHHBX HArpY3oK. OHU Haswl-
BalOTCA HBIOTOHOBBIMH XHIKOCTAMH.

HuaxoobpasHele CTPYKTYPHPOBAHHBIC CHCTEMEl Ha-
3BIBAIOTCA HEHBTOHOBHIMH JKHMAKOCTAMEH — HX TEUYEHHE
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He ogumHAeTcAd 3aKOHy HBI0TOHa, & BASKOCTH 3ABHCHT OT
HATpAXKEeHHT cABUra. IIpy HeKOTOPOM HAGPAXKEHUU CIBH-
ra, HaseHIBAEMOM npedenbHbiM, TPOUCXOJUT MOJHOE paspy-
HIeHpe CTPYKTYPH H CHCTEMA TeueT NONOGHO HBIOTOHOBOH
KHJSKOCTH, IIPH DTOM BABKOCTh CHCTEeMB! CTAHOBHTCH MU-
HUMAaJbHOMH.

TreproobpasHble CTPYKTYPUDOBAHHBIE CHMCTEMEI XapakK-
TEePHIYIOTCH HAJUYHAEM IepPBOro (CTaTHYeCKOro) NpeaeabHO-
rO0 HAOPAKEHHA CABHUra, N0 AOCTHXXEHHA KOTOPOrO XHJA-
KOCTh He TedYeT W He IIposAsasdeT cBoiicTBa monsydecru. [lia
MHOTHX TBePZ0OOGDa3HEIX TeJ PASpPYUIeHHe CTPYKTYPHI Ipo-
HMCXOAMUT OPY HANPAMXKEHUAX, MCHBIINX MIPeAe/a TeKYUeCTH.

BOIIPOCHI AJIA CAMOKOHTPOJIA

1. Kaxkre CTPYKTYPMDOBAHHBIE CHCTEMB! HA3BLIBAIOTCA KOa-
IyIAnUOHHEKIMHU? 3a cueT KAKMX CHJI OoHE obpasyiorcs?

2. B yeM COCTOAT OCOGEHHOCTH KOHIEHCAIMOHHO-KPHCTAJ-
JUBATNOHHEIX CTPYKTYP?

3. Kaxue cBoiicTBa Ha3bIBAIOTCA THKCOTPOMHE M CHHEpesH-
com?

4. Karkue cBOHCTBA OTHOCATCHA K CTPYKTYDHO-MEXaHUYECKEM?
TToueMy OHM TaK HaSBIBRIOTCH?

5. Kax#e 3aBHCHMOCTH H3y4aeT peosorua?

6. Kakue KHMAKOCTH HA3BLIBAIOTCH HBIOTOHOBRIMH? Kaxmm
3aKOH&M OHM IOAUYHHAIOTCA?

7. KakHe yyacTKu MMEIOTCH HA KPHMBBIX TEYEHHA KHAKO00L-
pasHHIX cHcTeM?

8. Kakoe sABjeHHe HashIBaeTcHA HOJ3yuecThio? A8 Kakux
CHCTEM 5TO ABJIeHVe HabMonaerca?

9. B yeM cOCTOAT OCOGEHHOCTH TeUeHHS TBRepAooOpasSHBIX
cucrem?

10. YTo MO HO CKa3aTh O BIRAHHAN CKOPOCTH CABUTa HA HbIO-

TOHOBCKYIO BA3KOCTbH AJS PA3HBIX cHCTeM?

3axonyus usyuenue zanaevt 11, vt JonscHbl 3HAMB:

® IIPHYHHBI CTPYKTYPOOOPa3OBAHKA B AUCIIEPCHBIX CHCTEMAX;

® BUJBI CTPYKTYDPHPOBAHHBIX ZUCIEPCHBIX CHCTEM, HX OCO-
GeHHOCTH;

® OCHOBHBIE CTPYKTYPHO-MEXaHHUYECKHEe CRONCTBA PASHAIX
CHCTEM. :



YACTH TPETHA

JIHOD®HUJIbHBIE
CUHCTEMAbI



BonpmueCTBO AUCHEPCHHX CHCTEM ABAAIOTCA JU0H00 HbLMU.
[na HUX XapaKkTepHBI:
® IeTepPOreHHOCTh, HAJMHYHE UeTKO BLIPpAYKeHHOH Mexxdas-
HOM rpaHHIEI;
¢ BRLICOKAasA CTEIEHBb PadfipoGIeHHOCTH JUCIEePCHOM (assl;
® IPOIleCC AUCIEPrupPOBAHUMA ABAACTCS HECAMONPOH3BOJL-
HEBIM, TPebyeT saTpaThl SHepPruu; :
e Hanuuyue H30BITKA CBOOONHON MMOBEePXHOCTHON SHEPrHH,
9T0 00YCHOBIUBAET CTPEMICHHE K KOAryAAIMH,
CaoticrBa modoGHEIX cHereM GhlIM MOApOGHO paccMoT-
PEeHEl B IPeALIAYIIUX TIaBax. .
Tenepk MH HEPEXOAHMM K PaCCMOTDPEHHIO JAUOPUALHBLLY
CHCTEM, CBOHCTBA KOTOPHIX NPHHIMIHAJLHO OTJAHYAIOTCH OT
cBoiicTB Trodo6HBIX cHUCTEM, & HMEHHO!
¢ ofpasoBaHHe THX CHCTEM IIPOHCXOAUT CAMONPOU3BOLL-
HO, 4ACTO C BHIJIeJICHHEM DHEPruu; :
® HMEEeT MECTO CHJABHOE MEKMOJIEKYISAPHOe Baanmo,neﬁc-mne
MeXAy 4acTHIaAMHU AUcIiepcHOi dasw ¥ AUCIIePCHOHHOM
cpenoit. MexxdaszoBoe IIOBEPXHOCTHOE HATAMEHHUE OUEHB
MaJio, & Mex(pasoBad rpaHHIa PasMbITa;
® CHCTEeMBbl ABJIAIOTCA mepModunamudecku ycmoliuuabimu,
YTO O3HAUAET IOCTOAHCTBO BO BPEMEHH KOHIIEHTPaHu U
pasMepoB 4aCTHII,
K 1rodHIbHEBEIM cHCTEMaM OTHOCATCH:
® KOJJIONJHEIC IIOBEPXHOCTHO-aKTHUBHEIEe BemnectBa (IIAB);
¢ PacTBOPE! BBICOKOMOJIEKYNAPHEIX coepunennit (BMC),



rTABA 12

KOJJIONTHBIE
IIOBEPXHOCTHO-AKTHBHBIE

BEIMIECTBA

O noBEpPXHOCTHO-AKTHBHEIX BEI{eCTBAX HINA PeYb B CBA-
2" ¢ ajcopboueii MONEKYE MA MOBEPXHOCTH KHAKOr0 PACTBO-
pa (rinasa 3). BcnoMunm onpegenenne ITAB:

IIAB — amo seuiecmea, dofasreHue KOMopux @ zemepo-
2ERNYI0 CUCTIEMY YMEHLUIACTN NOBCPXHOCIMROE HAMANCCHUE
HBa zpanuue paszdenra ¢as. Ilpu smom 60 ecem unmepseare
Konyenmpayuilt enaoms 0o Hacviwenrnozo pacmsopa ITAB
HAX008Mes 8 MONCKYAAPHO-TUCIEPCHOM COCMOSHUW, M. e,
cucmemvl AGNAINOMCE 20MOZEHHVIMU.

Ipn yanuHeRrH yraesoZopoxHoii nenu zo 8—10 aToMos
Yraepoja BOSHHKAET HOBOE CBOHCTBO — €mocoGHOETH MoJe-
xya IIAB ofheAURATLCA B STPETATHI, COAEPIKAINUE ACCATRE
MOJIEKYJ)I B HA3HIBACMEIE MuleaRamyu. IIpA MaRbIX KOHIIGHT-
panusax e [IAB ofpasyioT ncTHHEEIe pacTBopsl. Hpa yee-
AMEEMH KOHUEHTPAIHH PacTBODa A0 onpeAeieHuoll penm-
YHHBI, HASLIBAEMOH Kpumuieckoll xonyenmpayuell muyen-
Roobpaszosarnus (KKM ), B pacTBOpe HADAKY € MOJEKYJIaAME
T1AB npucyTCTBYIOT MEIEJUIBL, T. €. DOABJAAETCA HOBadA (asa.
Taxkue CHCTEMBI XAPAKTEPUIYIOTCA ABYMHA CBONCTBAMH: BBI-
COKO# AWCIEPCHOCTHEI0O M TETEPOTeHHOCTLIO, T. €. 00JajaoT
CBOMCTBAMY KOJJIORAHLIX PACTBOpDOB.

Koanouduwvie IIAB — amo eeusecmaa, Komopuie #e moas-
KO CHUXcQIOM NOGEPXHOCMHOEe HAMANEHUE RQ 2PAHUYE Pa3-
deaa a3z, Ho npu onpedeneHHbLY KORUEHMPAYUAX CNOCOOHL
K CaMONpou36ONLHOMY MULEAA000DA306AHUI0, M. €. K 00pa-
308aRUI0 HOB0U Pasbl,.

Ornuune xonnouaabix IIAB or OOBIYHHIX 38KJIHOUYAETCH
TOJIBKO B JJIMHE YIIIEBOAOPONHOrO DAXUKAJS,
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12.1. KTIACCHOHKAIINA KOJUIOHTHBIX IIAB

Ity KIaccUDHUKAIMIO MOXKHO IPEACTABHTHL CIAEAYIOLIeH
cxemoit (cM. puc. 12.1).

Anuonnvie IIAB — ITAB, xomopbie duccoyuupyrom e eode
¢ 00pa306aHUCM NOBEDXHOCTIIHO-AKMUBHO20 AHUOHA.

Anuonusie IIAB cocraBnaior GONLIUTIYIO 4acTh MHPOBOTO
npouasoAcTsa Beex IIAB. K uuM oTHOCATCA:

a) KapGonoseie kKucnoTs! (RCOOH) 1 ux cosm (mulia) (RCOOM,
rae M — merann); sanpumep, Cy7HzzCOONa — onear na-
Tpus; Cy7;HzsCOONa — creapar uarpusa; CpsHyCOONa —
OAIBMUTAT HATPHA;

6) anxuncynsbarss ROSO,0M;

B) aaxunapuiacyiasbornarst RArSO,0M;

T) BelllecTBa, CoJepiKallude APyrHe THIB MOBEePXHOCTHO-
AKTHBHEIX AHHOHOB, Hanpumep docdarsl, THOCYALGATH.
B xauecrse ITAB mupokoe mpakTHuecKoe NMPHMEHEHHE

MOJMYYKUIN COJIM CHHTETHYECKUX MKUPHEIX KHCJIOT pparmuu
C19—C17, 3aMEHAIOINNE KHCHOTH! PACTUTEILHOTO U KXMBOTHO~
TO NPONCXOAeHHUdA. MCIONBaYIOT CONMM SKMPHBIX KHCJIOT C
PasIMYHBIMKE KATHOHAMU: C ABYX- H TpexaapAAHLIMU KATHO-
HAMH IPHMEHAIOT B YIJIEeBOJAOPOAHBIX Cpefax, ¢ OXHO3ApAN-
HBIMH KAaTHOHAMH — B BOJHBIX Cpefax. )

B xucnmx cpesax conu KapGOHOBBIX KMCJIOT IEPEXOTAT B
cr1a6oAuCCOUPOBAHHEBIE H MAJIOPACTBOPHMEIE KHCJIOTEL, & B
NPUCYTCTBHH HEKOTOPHIX KATHOHOB (KAaJbIHA, MarHus) o6-
paayioT HepacTBOPHMEIE COJIH, YTO DesKo cHuxaeT dddex-
TUBHOCTL MX AedicrBua Kak ITAB, ocoGennHo yxypluaerT ux
Mooree AeiicTBue. BoapmuMK npedMymecTsaMi B 3TOM OT-
HOLIEHNH 06Ja7al0T AIKHACYALGMATH H ATKHICYNBOOHATHI,
KOTOpBIe ABJIAITCH COMAMY CHIBHBIX KHCJIOT M IOTOMY MO-

Konnoudnsie 1IA8

/\

Horozennbie [IAB HeuoHozenHbie [AB

Kamuonnbie T1AB Amgronumusbie NAB

Anuonnbie NAB

Pue. 12.1
Kaaccupurayusa koaroudnvix pacmeopoa
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TryT GhITHL MCIIOJB3OBAHE B KMCJHX W COJIEBRIX pacTBOpax.
3aeck YMECTHO BCIOMHUTSL O CTHPAJIBHLIX NOPOIIKAX, IpH-
TOOHRIX JJIsi CTHPKM B JKeCTKOH M MOPCKOil Boze.

KRamuonunste IIAB — amo IIAB, xomopbvie 6 60dHOM pa-
cmeope duccoyuupyrwom ¢ o6pPa306anueM NOGEPXHOCMHO-
AKMuerozo KAMUOHA.

K xatmounusiM IIAB oTHOCATCA:

a) coNMM MEePBHYHBIX, BTOPHYHHIX M TPETHYHBIX aaudari-

YeCKHX ¥ apOMATHYECKHUX AMUHOB;

6) conu aJKuN3aMEINEHHHX AMMOHHEBBIX OCHOBaHHIA:

[(CH3):NR;R.J*Cl;

B) DMPUANHOBEIC COSHHOHUA,

Karnonusie ITAB naunGonee TOKCHYHEL ¥ Haumenee Guo-
Jorayecky pasnaraemeie ua Bcex IIAB. Mx wacro ucnoansy-
0T B KauecTBe GaKTepHOUAHBIX, PYHTUHUAHBIX, Ae3HHGH-
DUPYOIHX BellecTs, HHIHOUTOPOB KOPPO3KH.

Anorumnvie IIAB — amo IIAB, codepawcauyue dae Qyr-
YUOHANbHBLe 2pYnnvl, 00HA U3 KOMOPLLX UMeem KUCAOMmHbLi
xapaxmep, a Opyzas ocroenoll. B 3asucumocmu om cpedol
makKoe coedurHeHue Moxcem OUCCOYUUPOBAMb U KAK KUCNO-
ma, u Kax ocnoeanue. Hanpumep, amurnoxucaomuol:

+OH +H
RNH(CH,),COO—== RNH(CH,),COOH--RNH,(CH; ),COOH
AHUOHOAKTHBERO KaTnonoaKTHRHLIE
cBoilcTBa cBOMCTBA
Heuonozennvie IIAB — IIAB, Komopute é pacmeopax He
pacnadaomeca HA UOHbL, IMO COeOUHEHUR, NONYYeHHble HA
o8~ OB,
0]

OCHO8¢e OKUCU amusena nymem npucoeauueuuﬂ

ee K CRUpmam, KGap6oHOBLIM KUCLOMAM, amunam u dp.

Hampuwmep, ROH + nCH, — CH, - RO(OCH,CH,) H
~ 0/

ITonuoKCHITHIOHOBAA
menoyxa

B monekynax memoHorenubix IIAB yrmesozopoaHblii pa-
JAMKAT MOXKET COAEPKATE oT 6 no 18 yriepojHEIX aTOMOB, a 1t
MOXKeT H3MEeHATHLCA OT HecKONBKMX enuuun no 100. Heuono-
rennble IIAB aBagioTes ¢cMechio FOMOJIOTOB ¢ Pa3IMYHOM JJ/IH-
HOH MOJMOKCUATHICHOBOH en#t. IToMHOKCHATHIICHOBAA MEIh
ompeaenneT ruApoduUNbEEle cBOiicTBA HenoHoreHnmx IIAB.
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—

12.2. CBOMCTBA
BOXHBIX PACTBOPOB IIAB
OTMeTHM TPH OCHOBHEIX CBOHCTBA BOAHLIX pacTeopos ITAB:
1. Cnoco6HOCTL SHAYMTENLHO CHUMKATE IOBEPXHOCTHOE HA-
THAMEeHUe Ha Ipaxuie pasgesa ¢aa.
2. CrrocoGHOCTD K CAMOIIPOUIBONILHOMY Mnuemooﬁpaaosanm@
3. Comwobunuaamus.

CHOCOBHOCTD ITAB
CHHKATH TOBEPXHOCTHOE HATSXKEHHE
HA TPAHHIIE PA3JEJA ®A3

Ora cnocobHOCTE 06yCNOBAeHA BEICOKOH HOBEPXHOCTHOM
do
axTuBHOCTRIO IIAB: & =~ de , KOTopasa 3aBHCUT, IJIaB-

0
HBIM 00paioM, OT AJHHEL ymeﬁg,qopo,mopo pajnuxanq; ¢ ee

yBeauveHHeM NOBEePXHOCTHAS aKTHUBHOCTE BospacraeT. Kax
oTMeuanoch B ruase 3, npasuao Mioxao—-TpayGe riacur: yse
Ruvenue OauHbl Yzae6000podnozo paduxana 1a o0ny spynny
—CH o~ npusodum K 803PGCMANHLI0 NOBEPXHOCMHOL aKmue
#ocmu 6 3—3,5 pasa.

IIpu Gombiioil AfuHEe YIyIeBOZOPOAHLIX PAXUKANOB, KOI-
8 3aMETHO NPOSBISETCH B3aUMOJEHCTBUE MEXKIY MOJEKY-
namMu IIAB Ha mOBEepXHOCTH, IIOBEPXHOCTHAsA AKTHMBHOCTH
VBEINYMBACTCH MeAJeHHee, uYeM TO CJAeAyeT U3 IpaBHAR
Joxno—Tpaybe. ITopepXHOCTHYIO aKTABHOCTh KOJJIOHIHEIX
ITAB (g) MoxHO npUOGAMIKEHHO OIIEHUTE TaK:

. Oy — O
0~ SxrM .
Ias HeuoHoreguwix IIAB: £ = ————F—;
KKM
Gg — OkxM .,
Ana uororennsix IIAB: & ¥ ————— 3
KKM

Ille g — MOBEPXHOCTHOE HATHAMKCHME BOJKI; OgxxM — [OBEpPX-
HOCTHOE HaTsxeHHe pacrBopa IIAB mpu KpUTHYECKOH KOH-
neaTpanuu Munenidoobpasopamns; KKM — kputuueckas
KOHUeHTpanua mune/uioobpasosanuda ITIAB; v — uucsio MOHOB,
obpasyomuxesa npy AUCCONUANHHE ogHOH Moyexkyas IIAB.
HoBepxHocTHAA akTEBHOCT: IIAB (g) HemocpeRCTBEHHO
ompefiensaer adcopbyuonnyro cnocobrocmsv IIAB: uem omHa
Bonbiie, TeM 6oabiIe AACOPOUHOHHAA CHOCOOHOCTE. AZCOP-
GuUpyAch HA YACTHHAX ZHUcIEepCHOH ¢asnl, Monekysinl [IAB
CO3JaI0T HA MX IOBEPXHOCTH a4cOpOGIMOHHO-COJILBATHLIE
samUTHEIE 000J0YKH, KOTOPLIE M3-38 COOTBETCTBYIONIeH opl-



I'sasa 12. Kozaoudnsie nosepxrocmuo-aKmusnbie seuecmea 167

Puc. 12.2 ol of | 50| P-4,
Hexomopuie zpanuybi pasdena % y
a3

Boda Boda Macno || Macno

egranuyu MoJekyn IIAB («XBOCTOM» MM ¢TOJIOBKO#») sHAUN-
TeJALHO CHMIKAIOT HOBEPXHOCTHOE HATHIKEHUE IT HPENATCTRY-
OT CAHMAHHUIO MM CAMARUIO yacTul (puc. 12.2).

Mowwee deitcmesue roxnougansix IIAB ocnoBaHO Ha cO-
BOKYIHOCTH KOQJIJIOHAHO-XUMHAYECKUX IIPOIECCOB,

1. B npucyrersuu [IAB BeieAcTBHe YMEeHBIIERUA NOBEPX-
HOCTHOFO MATHKEHUS YIYUIIAETCR CMAMHBAHWME TBEPJOM MO~
BEPXHOCTH, RUIKOCTHh AydIle NPOHHKACT B TOHKNE Kagui-
JIAPH TKAHH.

2. Mosexyasl MBLYA, agcOpSHpYSCh HA HOBEPXHOCTH BO-
JIOKHA ¥ YACTHUIAX TBEPALIX HIH KUAKHAX 3arpasHeHmi, co-
BIAI0T aACOpPOINOHHBIN cJ0i, ITO 00YCHOBAMEBACT BOSHUKHO-
BEHHE DACKJIWHMBAIOMEro JaBlleHHA, Dro cnocobCTByeT OT-
PHIBY YacTHI, ¥ IEPEXOLY B MOIOIYIO HUIKOCTD.

3. AncopOuMoHHEIE IJICHKHE HA HNOBEPXHOCTH YACTHIL 3a-
rpsisHeHUil OPUAAIOT TAM JYACTHLAM BBICOKYIO arperaTus-
HYI0 YCTORYMBOCTE U NPEeAVIPEXAA0OT HX OPRJHIRENE K I10-
BEPXHOCTE: BOJIORHA B PYTOM MECTE.

4. B npucyrersur xoLtougesix IIAB B pacTBope o6pasy-
ercd HCHA, KOTOpPAsA CHOCOGCTBYET MEXAHHYECHKOMY YHOCY.
Y4CTHL, 3arPASHSHNH# OT IOBEPXHOCTH,

5. Macusnsie 3arpssgeHus yAePHUBAIOTCA B BOGHOH cpene
BCJIEHCTBHE COAIOUAU3AYUL, O KOTOPOIi peus noiifler qanpme.

Baxuoit xKoamuecTBeHHOH xapaxrepucTukoil IIAB as-
AseTca eudpodunvro-aunoguasnwil 6aranc (I'VIB). Yucna
TJIB xapaxTepHayiOT cOOTHOIEHHe MeXAY THAPOGUIILHBI-
ME ¥ MaapodofHLIME cBOlicTBaMu: yeM Boime -aucixo I'JIB,
TeM Gonbnie GanaHC CABHHYT B CTOPOHY rEApodHIbAERIX (110-
rapHnix) croificte ITAB, Yucaa I'JIB onpegendAwoTes sxcue-
PHMEHTANLHO.

Paboramu [IaBrca yeTaHOBAEHA KONHUYECTBCHHAS 3aBUCH-
mocrs ['JIB or cocraBa m crpyrTyphl IIAB. Kaxpaasa cTpyk-
TYPHAS eIVHKIE BHOCHT cCBOM BrJAaj B umcio I'JIB.

Yncna TJIB no Ipudduny cocranasior:

& pna rugpodmaseerx rpynn: -COOK — 21,1; —COONa —

19,1; -COOH — 2,4; -O0H — 1,9; =0 — 1,3;

o pns ruppodobasix: =CH—; ~CHy—; —CHg; =C=C — 0,475,
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Ha ocHoBauum stux aauusix umucaa I'JIB moxuo paccun-
THIBATEH II0 YPABHEHHUIO!

TIBpas = 7 + Z(TIB); — X(I'JIB)y,

rae X(IJIB)r — cymma upcen I'JIB Beex ruapodIbHEIX TPYII;
IZ(TNB)y — cyMma uucen I‘JIB .nnnoqm.nbnmx (ruapodo6-
HEIX) TPyHIL.

DusuyecKuil cMbica smoupnyeckux uucea I'JIB cocrour
B TOM, YTO OHM OIpEReNAIOT OTHOIeHHe paGoThl azcopOruu
monexyn ITAB ma rpanune pasfiena ¢daakt «macjio» K pabore
aacopbruM Ha TOM Xe rpaumne ¢ aszoil «Bogas. B aasucumo-
et or uucna ['JIB IIAB ucmonesyiores AJNsA TOA HIM HHOMH
nenu. Tak, ecau ITAB umeror yucaa I'JIB or 7 g0 9, ux
HCIIONB3YIOT B KavyecTBe cMauumsareneit, or 13 mo 156 — B
KauecTBe MOIOIIMX CPeAcTB, oT 15 10 16 — B KadecTBe coio-
6HIN3aTOPOB B BOAHHIX PACTBOPAX.

CIIOCOBHOCTD

K CAMOIIPOU3BROJBHOMY

MHBIEJJIQ0BPA30BAHHIO
Kpurnueckasa KOHLeHTparus Muneanoobpasosaiua KKM
nexur oberano B npegenax 1078~107% monn/am3. Iocae aoc-
THXKeHHA 9TOH KOHHEHTPAIHH B PACTBODE CAMONPOUIBOLbHO
ofpasyiores chepruecKkue Munesnsl (Munemnwr Iaprauw) m
cHCTeMa CTAHOBUTCA rereporeHHoif. CocToAHMEe KOJJIOUAHO-
ro IIAB nocae gocruxenus KKM moxuo sanmucare rak (6ea

yuera rHApou3a CONH):

nRCOONa — nRCOO™ + nNa' & (RCO0),+ nNa"

HctrEENd pacTBOp Juobuasuul KonToRKELI
pacTBop

Muyeana nuounvHozo 3018 — 3mo accoyuam Gudunre-
HbLX MONEKYN, AUOPUNLbHbIE 2PYNNbL KOMOpbLx obpaujenvl K
pacmaopumeno, a auopobrvie zpynnvt coedunaomes dpyz ¢
dpyzom, o6pasys adpo.

Ha pmc. 12.3 CXeMaTuiecKu uaobpaxena munenna Lapr-
mu. Takas opuenraumus AUGUILHEIX MOJIEKYJ B MHIeJLIE
ofecreuyBaeT MUHHMAJLHOE ITOBEPXHOCTHOE HATAMKEHME HA
TPaHHIE «MHIEJJIA — AMCIEPCHOHHAA cpejias.

Bosgukaer Bonpoc — roueMy o6pasoBaHie MEIEINA IPO-
HCXOAUT CAMONPOU3EOLbHO, Belb U3BECTHO, 4TO oGpasoBa-
HHe HOBOM dasnl Beersa Tpebyer aarpaThl oHepruu, ITocKomns-
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Ky IIOBEPXHOCTHOE HATAMKEHHE HA
Tpanule ¢ AHCIEPCHOHHOH cpe-
Aol MUHHMAJbLHO, SHEPrusd, 3aT-
paunBaemas Ha ob6pasoBaHue MU-
LAk, HeBeJINKa, 3Ta SHEPrusi ¢
HN3OEITKOM KOMIEHCHPYETCHA BBHI-
MTPEIIEM SHEPI'dH 3a CUET BhIBe-
IeHUs YrIeBOJOPONHEIX XBOCTOB
mosnexyn IIAB B aapo MuIesas,
KOTOpPOE, 10 CYTH Aeja, IpefcTaB-
JaAeT coboi KUAKHI YTIeBOAOPOA, Mu;:ﬁ-a 11?(;‘3"1”
ofpasoBaBmIKiica B pe3yAbTaTe

TJIOTHOH YIIaKOBKH YTJIeBOAOPOAHRIX Ieneii. 9TOT BEIMTPBIII
cocraBaseT 1,08 kT (B — nocrosunana Boasnmana, T — Tem-
neparypa), . e. npu ' = 298 K Benuuuny, paBrayo 2,6 x/lx
Ha kaxayio —CH,-rpynny. TakuM obpasom, mMuuesanocobpa-
a0BaHMe CONPOBOMKAAeTCA yMeHBINEHHeM cBOGOAHON SHep-
THH CHCTEMHL.

Huamemp muyenrnvt I'apmau paeern Yydeoenmnoii daune
- monexyavt IIAB,

Yucao monexyn IIAB, coc'ran.nmomnx MUIEANY, HA3EI-
BaeTCA YUCAOM ACCOYUAUUYU n. DTO YHUCIO0 GHICTPO pPacTeT B
y3KoM uHTepBasae Kounentpanuii IIAB o6sruno or 20 go 100
(usorzga u Gosee).

Hna uwonorenawx IIAB 7 yBenmuuuBaeTcs NPH IOHHIKE-
HUM TEMIEPATYPH K R0GABICHUM 3JIEKTPOJIUTOB,

Jas nenonorennux I1IAB nosrnmenue TeMnepaTypH npHu-
BOJUT K YBEJIMYECHHUIO 72, & BBEACHUE SJICKTPOJUTOB HA YUCHO
accopuanmun He BAHUAET,

CyMMa MOJEKYJAPHBIX MAcC BCEX MOJIEKYJ B MHUIleNLAe
HA3BIBACTCA MUYEALAPHOL maccoll.

IIpu gocruixeHUH onpeAeseHHON KOHOEHTpaUuuu chepu-
YeCKHe MHOEJJIB HAUKHAIOT B3AMMOAEIICTBOBATE MEMXAY CO-
6oit, aTO MPpUBOANT K UX AedopmanmHu. MUIENIBI CTPEMATCH
IPUHATh THARHAPUYECKYIO, AUCKO0OpasHyo, majJouKoobpas-
HYyIo, IacTHHYATYIO (hopMH. Takue MHIEJIL Ha3bIBAIOTCA
muyerramu Max-Bena.

IIpu xouuenTpanmuax, 8 10-50 pas Gonpmnx KKM, mu-
HEeJUIH IPUHUMAT LEeNOYeUYHYI0 OPHEHTAIMI0 X BMeCTe C
MOJIEKYJIAMH DaCTBOPHTeNA 00pasyioT HudKokpucmarauie-

CcKylo cmpyKmypy.

Q2

o
N
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ITpu pannRefimem yBenmdenun Koanearpamuy ITAB xun-
KOKPHCTAJIUYECKAA CTPYKTYpa IePEeXofAT B Trejieofpasnyio,
a 3aTeM B TBEPAOKPHCTAIIHIECKYIO,

B pacreopax IIAB KojawuecTBo BemecTBa B MHUIEIJIAD-
HOH QopMe MOKET BO MHOT'O. pa3d NPeBLINIATE €T0 KOJIHYeCTBO
B MOJIEKYJISIPHOM . COCTOAHKMHU. ITH GHOPMBI HAXOXATCHA B PaB+
HOBECHH, COCTOSSHHE KOTOPOT'O: 3aBUCHAT OT KOHUEHTPAIMH:

Moaexynrsapnuviit pacmeop <> Muyeaawvt 'apmau <

© Juckoobpasnvie <> Luaundpuueckue «>ITnacmunsamoie <>
~— N

———————
Muyenaw Max-Bena

> Mudroxpucmarnuieckas cmpyxmypo >
<> Leneobpasnas cmpyrmypa <>
<> Teepdoe kpucmarzuieckoe ITAB

CQIMIOBHIN3ATIN

Coaobunusayuell Ha3LIBAGTCA SBJICHHE DACTBOPEHHA Be-
mects B Munexnax IIAB. Cono6ramaanus — camonpous-
6onbHbLIL U o6pamumbtii npoyecc.

B BoAHBIN MANEANAPHLEIX CHCTEMAX COJNIOOHNU3UPYIOTCH
BeIIecTBa, HE PACTBODHMEIE B BOJe, Hanpumep, GeHs041, opra-
HAUYECKIE KPACHTeNH, JMHAPKL. I10 06yCI0BIEHO TEM, UTO AZPO:
MUITENNIBI IPOABIAET CBOMCTBA HEMONAPHOH KHEIKOCTH.

Coniofuausam — Geujecmaeo, CoMOCURUIUPOBAHHOE DA~
cmeopom ITAB.

Coambuauzamop — ITAB, xomopoe conwburusupyem
HENOAAPHYIO HUIKOCTLY,

Moavraa conobuausayus (Sm) — Koauvecmao conwdbu-
au3zamopa, omuecennoe Kk 1 mono muyearaprozo I1AB,

Cmocob BKIIOUECHHA MOJEKYJ. coIo0UANIATa B MHLEJUIHE
B.BOAHEIX PACTBOPAX 3aBHCHT OT IPHPOAH! BEIECTRA.

HenosnapHble yriaeBogopeAbl BHEAPAIOTCA B MHIIENJEI,
pacmoJyiarafchk B yIJIeBOJZOPOZHEIX SApax MULEsLI.

IonsapHbie opraHEdYecKHe BemjecTBa (CIUPTH, AMHWHEI,
KHCJIOTH) BCTPAUBAIOTES B MUY Mexxay monexkynamu [TAB:
TaK, YTo0bl UX NOJAPHEIE IPYIIIL GBLIM 0OPAIIEHE! K BOJE, 8
NUOOQMILHLIE YACTH MOJEKYJ OPHEETHDPOBAHEI NAPasJiesb-
HO YrJeBOoAOpoAHEIM panukanam [LAB:.

Ons aenonorenanx ITAB xapaxTepes u TpeTuii cmocoeé
BKJIOUYEHUS CONIOOHJANSATA B MHUMEAJNBI; MOJEKYJIH COJI-
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6unusara, Hanpumep, GesONa, He TPOHMKAIOT BHYTDPE MH-
MeJIbl, 4 S3AKPEIIAIOTCA Ha HX IOBEPXHOCTH, PACHOJara-
ACh MeXKAY OecnopAnOIHO naorny-rmmn HOJMUOKCUATHIAEHO-
BEIMH IEHSIMH.

[Ip# comoCHINBal Nl HeIOAAPHLIX YIA€BOAOPOJOR B -
pax MHIENJ YTJIeBOZOPOAHEIE MEHHM pasgBMraiorci, B pe-
ByNRTATE pasMep MEIEN] yBexuunsaeTca. Cnoco0HOCTE KO-
JOARHBIX ITAB coanwOuausupoBaTh YINIEBOZOPOAH! BO3pac-
Taer ¢ pecrom xomunentpanun IIAB. Conobunusamus B
BOozHBIX pacTropax IIAB o0niurO yBeAWYHBaeTcd ¢ HOBRI-
menneM rugpodobuecta IIAB i rugpodursHOCTH coawbU-
JIK3ATA.

fABnenue conmobUNUBaMH HAXONHUT IOMPOKOE TPHMEHe-
HHE B PA3MYHLIX HPOLECCax, CBA3AHNHEIX C HCIIOJIL3OBAHHEM
IIAB, orMeTUM HEKOTODEIC H3 HUX:

SMYJALCHOHHAA KOAryJaiugd;

USrOTOBIEHWE SMYJILCHOHHEIX CMA30UHBIX JKUIKOCTEIN;
UBroToBaeHue papMameBTHYECKHX IPENapaTos;
HAroTOBJIEHHE NMHINEBLIX HPOAYKTOB.

Comobunnaanua ABIACTCH BAMKHEHINAM QGaKTOPOM MOIO-
mero zeiicteua ITAB. OHa Taxxe BXOLUT, KaKk OFHO H3
3BeHBLEB lponecca o0MeHa BEHIECTB, B 'KUSHEJEATEILHOCTE
JKVBHIX OPraHH3MOB.

*» 0o 0 o

- 12.3. KPUTHIECKAA KOHITEHTPAIINA
MHIEJJIOOBPAZOBAHHAA (KKM) H EE ORPEJEJNEHUE

DOAKTOPHEI, BIMAOINAE HA BEJAYHHY KKM

Ha sBeauunay KKM Bausior:
e CTpOEHHE H JJUHa YIJIeBOAOPOZHON memu;
® XapaKTep IOJAPHOH I'DYIIILI;
e HaJUvUe B pacTBOpe mx,umbd;epenmmx 3JIEKTPOJIUTOB W
HEJJIeKTPOJIUTOR;
e TeMuepaTypa.
Bnusune aByx nepsmIX (paxTopeB oTpaxkaer popmyna
RT In KKM = a — bn, (12.1)
e @ — [OCTOSHHAA, XapaKTepH3ylollad SHEDPrHio PacTBO-
PeHus NONAPHON rpynnbl; b — rocToAHHAH, XapaKTepHayio-

niag PHEPruio PACTBOPEHHUM, NPHXORSIIYIOCA Ha OfHY rpyn-
ny ~CHz—; n — uucno rpynm —CHz—.
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W3 ypasHeHus (12.1) cnepyer, 4To 9eMm Gonpine sHep-
rHs pacTROPEeHHA rujgpodobHoili rpynmnsl ¥ yeM Gonblme HX
yueno, TeM MeHsme KKM, T, e, TeM nerue obpasyeTca Mu-
neana.

Hanporus, yeM GoJblne 9HEPriua PAaCTBOPeHUA ITONAPHOH
rpynnsl, poak KOTOPO#H COCTOHT B TOM, YTOGHI yAepKHBaThH
ofpasyloniaeca accoiHaTal B Boge, TeM Gonpme KKM.

Bennunaa KKM wuonoreunsnix ITAB smaunTenbHo GoJib-
Ime, YeM HEeNOHOreHHBIX IIpW OZHHAaKOBOH ruxpodobHocTH
MOJIEKYJI. '

Beejenue 2/eKTPONHTOB B BOAHEIE PACTBOPH! HEHOHO-
reEHsIX JIAB mano Baugetr Ha Beaunuuny KKM u pasmepnt
MHUIEJIEL,

Beegenne 3neXTPONUTOR B BOAHKIE DACTBOPHI MOHOT'eH-
He1x I1IAB okasniBaeT BeCchbMa 3HAYHTENLHOE BIIHAHHE, KOTO-
poe MOYKHO OLeHUTh YPaBHEHUEM: ’

MmEKEM=a’'-bn-klne, (12.2)

rge ¢’ 1 b’ — mocToAHHEBIE, HMEIOIHNE TOT Ke (HHU3WUeCKHH
CMBICH, YTO H @ ¥ b B ypaBHeHun 12.1; k — xoncraura; ¢ —
KouneRTpanusa nuanddepeRTHOrO 3A€KTPONHTA,

Ws ypapuenus 12.2 cneayeTt, uTo yBenudeHue KOHIIGHT-
pannu HEIUGdepenTHOro anexTponura (¢) ymeapmaer KKM.

Bresenne HesIeKTPOAUTOB (OpraHNYECKHX PACTBOPHTE-
Jaeif) B BogHBIe pacTBOpHI ITAB TOXKe HPHBOAUT K M3MeHe-
a0 KKM. Ipr Hanuuey comobHAH3aLHM YCTOIUHBOCTH
MUOENJ IOBRIImaeTcd, T. €. yMmenvuitaemces KKM. Ecan co-
aobunnsanua He HabaiogaerTcda (T. €. MOJNEKYJB! HE3JEKT-
POAUTA HE BXOAAT BHYTDHL MHIIENIEI), TO OHH, KaK [IDaBHIIO,
yeeaususaiom KKM.,

BJIASAHHE TEMIIEPATYPRI

Bauanne remueparypst Ba KKM uonorenmnnix ITAB u
HeunoHOreHHuix ITAB pasnuyso. IloBRINEHHE TEMIIEPaTyPHI
npusogur ¥ yBenuuenuio KKM uonorennoro ITAB ns-za xe-
3arpergpyIomero AeiCcTBNA TEILJIOBOTO JBHIKEHHA.

IMoBriienue TeMIepaTypsl IIPHBOAUT K YMEHBIIEHHIO
KKM neunoHorenroro ITAB 3a cuer JermjipaTanun OKCHOTH-
JICHOBBIX Ifernouex (Mhal IIOMHUM, uTO HeuoHoremubie ITAB
Beerja o6pasoBaHBl NOJNOKCMSTHNEHOBRIMH IIeTIOYKAMU H
YIJIeBOROPOLHEIMH ¢XBOCTAMM»).
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METOZABI OIIPEAEJNEHHA
KEPUTHYECKO# KOHNEHTPAITHU
MHIEJAJTO0OBPA30BAHUSA

Meroart onpeaesienusi KKM oCHOBaHLI Ha PerHCTPAITHH
PE3KOro U3MeHeHNA (PH3NKO-XMHYECKIX CBOMCTB PacTBODOB
IIAB npn u3MeHeHH? KOHIEHTPALMHA. DT0O CBAZAHO C TEM, UTO
obOpasosanne munensl ITAB B pacTBOpe 03HadaeT NOABICHHE
B HEM HO860U (pasvl, a 9TO IPHBOAUT K DESKOMY H3MEHEHUIO
A1000T0 PUBHKO-XMMHIECKOrO CBOMCTBA CHCTEMBI.

Ha xpussIx saBucuMocreif «cBoiicTBo pacTBopa IIAB —
Kounenrpanua IIAB» mossaserca usnoM. Ilpu stom aeBas
YacTh KPHUBHIX (IIpu Go/ee HUBKHUX KOHIEHTPAIWAX) OIHCHI-
BaeT COOTBETCTByIOLNee CBOMcTBO pacTBopa ITAB B Moneky-
JAPHOM (MOHHOM) COCTOAHWUM, & IIPaBaf — B KOJJIOWJHOM.
AGcnucey TOUKH H3JIOMA YCJIOBHO CYHUTAIOT COOTBETCTBYIO-
meil nepexoxy mMoJsiexys (uoHos) IIAB B Mumennn — T. e.
KDHTHYECKOH KOHIeHTpanuel Munexroobpasopanng (KKM).

PaccMoTpuM HeKOTOpBIE H3 STHX METOZHOB.

KOHJIYKTOMETPHYECKH METOR
‘OONPEAEJEHUSA KKEM

KonpyxromerpuyecKkuii MeTos OCHOBAH Ha UBMEPEHUH SJieK-
TpuuecKo# nposoguMocTH pacteopos IIAB. IloraTHO, YTO ero
MOXKHO HCIIOJIL30BATh TOABKO A5 noHoreHHuIX I1AB. B o6na-
ctH KouueHTpannit 7o KKM saBHCHMOCTH yHeNbHOH W 9KBH-
BJICHTHOH 3JIeKTPHYECKOH NPOBOANMMOCTH OT KOHIIEHTDAIMH
IIAB cooTBeTCTBYIOT AHAJIOTHYHBIM 38BUCHMOCTAM MJf pa-
CTBODOB CPeJHHX 10 CINE 9JieKTpoanToB. IIpH KOHIEeHTpanuy,

Ln KKM tnc Ln KiKM tne*
Puc. 12.4 Puc. 12.5
3asucumoems ydeavuoi 3asucumocms Moraproi
npoeodumocmu - aaexmpuveckoll npoaodumocmu

onm Koxnuenmpauuu om KOHYexmpayuu
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cooreercrByomeit KKM, Ha rpaduKkax saBHcHMOCTe HabJi0-
Jaetcda H3JIOM, oOycsiosaeHHBIH oOpasoBaHVeM chepuuecKux
munesns. ITogBMKHOCT, MOHHEIX MUIIEJLT MEHBIIE HOABUMKHO-
CTH HOHOB H, KPOMe TOr0, 3HAYHTEIbHAS YACTH IIPOTHBOHOHOB
HAXONHTCA B HJIOTHOM €Ji0e KOJUIOHAHOM YaCTHINLI MHIEJUILL M,
CJIEJOBATENILHO, CYINECTBEHHO CHHIKAeT 3JeKTPOIPOBORHOCTS
pacreopor ITAB. TlosromMy mpu yBeAmueHHH KOHOEHTPAI[NH
HAB Goasme KKM BoapacTanme yAeabHOH 2Ji€K TPOIPOBOAHO-
CTH 3HAYMTEJILHO ocnabnaercs (puc. 12.4), a MonapHas snexT-
POIIPOBOAHOCTS YMeHbINZeTcA pesue (puc. 12.5)

ONPEAEAEHHE KEM
HA OCHOBE H3MEPEHRAI IOBEPXHOCTHOI'O
HATAXKEHHA PACTBOPOB

IlosepxHOCTHOE HaTH)XE€HHe BOJHHIX pacTBopor ITAB
YMEHBINAeTCH ¢ POCTOM KOHIeHTpanuu BiioTk 0o KKM. Hzo-
TepMa ¢ = f(In cnap) B 06acTy HU3KHX KOHUEHTpanuik IIAB
NMeeT KpMBOJNHHEHHEI! YIaCTOK, Ha KOTOPOM B COOTBETCTBHH
¢ ypasHeHuneM I'uGGca agcopbuus IIAB Ha moBepXHOCTH pa-
CTBODa BO3PacTaeT ¢ pocToM Komnenrpanun. Ilpu onpegenen-
HOi KOHIEHTPaN¥H C,, KPHBOMHHEHHLIA YIa8CTOK H30TEpMSI

HePEXOAMT B NIPAMYIO ¢ HOCTOAHHLIM 3HaYeHUEM s Te €.

oo
dlne
arcopbiuA JOCTHTAeT MAKCHMANLHOrO 3HaYeHud. B sToit 06-
JacTH Ha MexxkdasHoil rpanuie HopMHpyeTcs HACHIINEHHLIR
MoHOMOJIeKYynapHbIil caoi. Ilp# ganbHeHImeM yBenWYeHUH
xoHnenTpanuud HAB (cpas > KKM) B o6nene pacrsopa obpe-
AYIOTCA MMIEJUIE H [TOBEPXHOCTHOE HATAKEHHE NPAKTHYECKH
He maMeHsmerca. KKM onpenenserca Ho M3JIOMY H30TEPMEI
TIPH BHIXOJE e¢ Ha YUACTOK, NnapaiiensHbli ocu In ¢ (puc. 12.6).

H3amepeHue OBEPXHOCTHOI'O
HaTAMEHUs [I03BONHET OIpeae-
auth KKM xak HOHOreHHBIX,
Tak W HeHoHorewHux IIAB., Hc-
caeayemsie ITAB meobxoiumo
THIATEeXBHO OYHILATHL OT IIPHMe-
ceif, IOCKOJIBKY UX IIPHCYTCTBHE
MOXKeT ABHTHhCHA IIPHYHHON I10-
fAIBNIEHNA MHHHMYMa Ha H30Tep-
Me Hpd KOHIeHTpanusx, 6aus-

c

Lney, Ln.KKM Lne¢*

Puc. 12.6
Basucumocms noseprXLOCMHOZ0
Hamaxenus om lnc rux ¥ KKM.



Taasa 12. KonaoudHsie nosepxhocmHuo-akmuaKble seujecmaa 175

CIIEKTPODBOTOMETPHYECKHH,
HJIH ®OTOHEDEJOMETPAYECKHN METO/
ONPEJAEJTEHHA KKM

Conobunusanug xpacureneil 1 yrjaesoZOPOLOB B MHIIEH-
aax IIAB nossonsier onpegnesiars KKM HOHOreHHBIX ¥ HeMO-
HoreHHEIX IIAB xak B BOJHEIX, TAK H B HEBOAHLIX PACTBOPAX.
IIpu pocrmsennu B pacTBope ITAB KOHHEHTpaIlHU, COOTBET-
creyiomeii KKM, pacTBOPHMOCT: BOJOHEDACTBODHMBIX Kpa-
cureneil U YrieBOZOPOJOB DPesKo yBeamunsaercsa. HamuGosee
YAOGHO NPIMEHSTH JKHPOPACTBOPAMEIE KPacHTelnH, HHTeRCHBHO
oxpammBaomue pacTBophl ITAB npu KOHDEHTPAIMAX BBIINE
KKM. Connofunusannio M3MepsioT MeTONOM, OCHOBAHHLIM Ha
CBETOPACCeAHH I, HIH CIEKTPOQOTOMETPHYECKH.

12.4, TIPHMEHEHHE KOJJOHIHBIX IIAB

TIAB maxofAT INHPOKOE NpuUMEHeHHe B PASNHYHBIX OT-
pacafgx TpPOMBIILIEHHOCTH H B GuITY. OTMe'mM JUITH HEKO-
TOpBIE OBAACTH MX NPHMEHeHNd,

1. IIAB saBaAOTCH OCHOBOH CHHTETHUYECKHX MOIOIHHX
CPEACTRB ~— HAETEPTeHTOB.

2. JIAB BXOJAT B COCTAB PasjiHYHLIX CMa30YHBLIX JKHJ-
KocTei.

3. IIAB sapasiorca cTabWIuMsaTOPaMH MHKPOTeTEPOTEH-
HEIX CHCTEM: CyCOeH3uit, SMyJIbcHii, IeH, HOPOINKOB.

4, fInnenne cOMOOHAH3ANHUHA VMCOOJL3YETCs AJNA IPOBE-
NeHUA ODOAMMEPHU3AlMH HenpeAeibHBIX YIVIEBOZOPOZOE B
SMYIBCHAX.

5. MunennapHklii KaTanms, T. €. HPOBEAEHHE pasnnt:—
HBIX peaxnuii, B pacreope IIAB soitne KKM. IIpasuabuniii
puibop ITAB noazBonfier YBEAMUYHUTHL CKOPOCTH peaKknuil or
IATH- A0 THICAYEKPATHOTO IO CPRBHEHHIO CO CKOPOCTRIO pe-
aKIiHHu 0e3 MULEL.

6. BHICOKOKOHIeRTPHPOBAHHEIE PACTBOPLI HEKOTOPHIX
IIAB ¢opMupyOT YyHOpAZOYEHHEIE CTPYKTYPHL — JKUJKHE
KPHCTAJLAN, INUPOKO UCIIOAL3YyeMble B COBPEMEHHOH TeXHH-
Ke (aucrnnes cucreM o6pafOTKH MHE@OpMAIMH, MUKPOKANIb-
KYJAATODE, 9JEeKTPOHHLIE Yachl U T. A.).

7. TIAB npuMeHAIOTCA B THIIEBOH IPOMBIIIJICHHOCTH JJIf
MHTEHCHPHKALNY TEXHOJOIHYECKUX IIPONEeCCOB M yiaydlne-
HHA Ka4YeCTBa IPOAYKIIHHU..
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SARJIOYEHHE

Xapakrepnoit ocobeHnocTrio cTpoeHus ITAB aBasercs
ux duduavHocms — HAIWYHE Y MOJEKYJ NOASApHOM (ruapo-
duanHOi) U HemonapHOH (ruapodobroit) uyacreit, MMeuwHo
InGUIBHOCTLIO MOJEKYT 00yCIOBNEeHa UX CKJOHHOCTL cobu-
pPaThCcd Ha rpaHule paspeia ¢as, norpyxas raxpobuanHyIo
YacTh B BOAY M MBOJHUDYHA OT BOAHI ruapodobuyio, dyeM H
ofycroBieHa HX MOBEPXHOCTHAR AKTHUBHOCTD.

Huskomonekynapasie IIAB — cnupThl, KUCIOTHI, JpYTHe
opraHUYecKue COeaNHEeHN A, MOJIeKYJIEI KOTOPBIX UMEIOT He3Ha-
YNTEARHYIO JUIHHY YIIEBOXOPOXHOTO DANUKAJNA, B PACTBOpaxX
HAXOJATCH TONRKO B MOJICKYJISPHO-THCIEPCHOM COCTOSHHIL,

C yBeauueHHeM AAMHE razpodolHLIX merell, KOraa 4yuc-
N0 aToMOB yriaeposa jgocturaer 10-20, moasiserca HOBOE
CBOMCTBO — CIIOCOGHOCTHL MONEKYJ K aCCOIMHAIHH,

IIpu Manrx koHuUeHTpauuax stH IIAB ofpasyior ucTUH-
mrule pacTeopsl, IIpH yReAHUYEeHUN KOHUEHTDAHK A0 onpeje-
JIGHHO! BeMWYnHEI 00pasyercd HoBad (daza — MHUIeILI Nap-
TIK, CUCTEMA CTAHOBHTCH I'€TePOreHHOMH.

CamonponsBonbEOe coeaunenne Moxexyn IIAB ¢ o6paso-
BaHHEM chepHUeCKHX MHIENJ, COAEPIKAlNX HeCKONLKO de-
CATKOB MOJIEKYJ M HMEIOMIHX MHIEJANAPHYI0 Maccy 10 000-
20 000 a. e. M, mpouCXOAUT Gaarojaps CHJIAM MEKMOJIEKY-
JISIPHOrO IPUTHAMKEHHSA MEKJY YrNeBOAOPOSHLIMH IeISMH,

B cHcTeMe yeraHaBAHBaeTCH PABHOBECHE MEXXAY HMCTHH-
HEIM PACTBOPOM M MEIEJAaMH — o0pasyeTrca JuodbuabHEIH
KOJJIOHUZHEIHX pacTBOp. KOHueHTpamus, IPH KOTOpO#H Hauu-
naerca o0pazoBanHe MHIENJ, HasBIBACTCA Kpumuyeckoll KoH-
yenmpayueii muyeanoobpaszosanus (KKM). B pesyanTare
MHIEeAN006pasoBaHNd HEIOAApHEIe NelH obpasyior Kax On
YrieBOJOPOAHYIO KATLIO, 9KPaHNPOBAHHYIO o0palmieHHEIMH B
BOJY HOJAADHBIMH rpynnamu. Taxoe COCTOAHME COOTBETCTBY-
eT MUHEMYMy cBoGOnHOM sHepruu. PasMepsl Munenn orpa-
HHUYMBAIOTCA CHJIaMH 3JIeKTPOCTATHYECKOrO OTTANKWBAHMSA
MeKAY HOHOreHHLIMH rpynmaMiu. JJuamMeTp MHULOENIBI IIpH-
GIM3HTENRHO PABEH YABOGHHON AJMHHE MOJEKYJIEL.

IIpn panpreiimeM ypeIHYeHNH KOHUECHTDAIMH IPOUCXO-
AHT B3aUMOJEHMCTBHE MEX[Y ChePHUYEeCKHMH MHILEIIaMH C
o6pasoBaHueM AUCKOOBPasHBIX, MUINHIPHYECKHUX, ILIaCTHH-
YaTBHIX MHUIENR H, HAKOHEI, KUJAKHX KPHUCTAJIJIOB,
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KpuTtuueckas KOHIEHTpalud MUIeNa000pa3oBaHMA 3a-
BHCHT OT CTPOEHHA M JAJHWHH YIVIEBOZOPOXHOrO pagHKasia,
NPHPOAH! IOJAAPHON IPYIIL!, HAJIMYHUA B DACTBOpPE 9JEKTPO-
JHUTOB H TeMIepaTypsl. Benrnuuns: KKM onpenenaior skcre-
pPUMEHTAJNLHO, H3y4afd 3aBHCHMOCTh (HH3HKO-XMMHYECKUX
CBOHCTB PacTBOPOB (9JIEKTpHUYECKOH MDOBOLHMOCTH, IIOBEPX-
HOCTHOr'O HAaTHAMEHHHA, CBETODACCEAHHA WM CBETOIIOINIONIE-
HHA) oT KoHnenrpauuu ITAB,

BOITPOCHI AJIS1 CAMOKOHTPOJIA

1. Yro oOniero ¥ B Y€M COCTOHT pasjiHyHe MEXKIY HUIKO-
MOJEKYNAPHLIMHA H KoanouausiMu ITAB?

2. Kakosa cTpykTypa MuHDednsl l'apran?

3. Yro HasbnIBaeTCA KPHTHYECKOH KOHIEHTpamHei MHIes-
noobpasosanun?

4, Yro xapaxkTepusyer Beauuunna I'JIB?

5. Yem o6BACHUTL, UTO IPOIiECC MHIENNO0OpasoBaHua AB-
JAAETCA CAMOODPOU3BONLHBIM?

6. Kaxoe sinieHne HaswIBaeTca conobunusanueii?

7. Ha yueM OCHOBaHO MOIOIIEe jeiicTBHe KOoanouausx IIAB?

8. Kakono mpakTuyeckoe 3HaueHHe KoaaongHerx ITAB?

9. KakHe npomeccsl IPOHCXOAAT B PACTBOPAX KOJIOHAHBIX
IIAB 1o Mepe yBenuyeHUA KOHIEHTpamHu?

3axonuue usyienue zraeuvl 6, vt JoANCHLL 3HAMY:
¢ gnaccHduranuio xonmoununx I1AB;
e BIHAHHE PasNHuHEIX (aKTOpoB Ha Beamdnny KKM;

® CYIIHOCTh (DUBHKO-XHMHYECKHX MeTONOB OIpejesieHusa
KKM.

7-1860



' TABA 13

PACTBOPBI
BBICOKOMOJIEKY JITPHBIX
COEJIHNHEHHUN
(BMC)

BoleoxoMoneKYyAAPHUMU COCOUHEHUAMU HA3LIBAOMCE
8eLL,eCEa, uMeuiue MONeKyIApHylo maccy om 10 000 do
HECKOAbKUX MUNAUOHOE d. e. M.

Pasmepsl Monexysn BMC B BRITAHYTOM COCTOSHHH MOL'YT
pocrurars 1000 HM, T. €. COM3MEDPHMEI C pazMepaMu YaCTHIL,
B KOJIJIONZHBIX PacTBOpax M MHEKPOreTEepPOreHHBIX CHCTEMAaX.

Temneparypa kunenna BMC araunTensHO BBILIE TeMIie-
paTyphl PasNoKeHHA, MOPTOMY OHH CYIIECTBYIOT, KaK mpa-
BWJIO, TOJABKO B JKHIKOM HJIU TBEPAOM COCTOSHWH,

13.1. KIACCHOHRAIIH
BBHICOKOMOJERY IAPHBIX COETWHEHUH

BMC Knaccmbmmpylo'r IO PA3JMIMYHLIM IPH3HAKAM:

1. ITo npoucxoxaeuuno BMC aenarca Ha HaTypaapHLIe
{(upupogHbIe) H CHHTeTHUECKHE.

Hamypanrvnvie BMC — Genxn (kaseuH, JKelaTHH, AHY-
HbIi ab0yMuH), INEpPCTh, IHEAK, IOaUcaXapHahl (IeJII0n03a,
kpaxmaJn). Ilonucaxapuael —— 3TO IOJNMEDHBIE YIJIEBOZEHL
(CsH,,05)n, o6paayiomueca B pacTeHuAX IpH doTocHHTESE:

CO, +H,0+hv — 2200818, (0 H, 10;), +O0;-

Cunmemuveckue BMC — BMC, nonydaeMblie B De3yJib-
TaTe XUMHYECKOro CHHTe3a. B KadyecTBe UCXOZHABIX BEIIECTB
A DOJYUEHHA ITOJHMEPOB HCIOJB3YIOT HH3KOMOJEKYJIAD-
Hble HeHACRIMeHHbIe HJIH NOANPYHKIIHOHANBHEIE COeHuHEe-
HHA — MOHOMepbi. MeTOAnl CHHTE3a OCHOBaHBLI Ha c.ue,uyro-
IHX THH&X peakmuii: .
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® noauMepudayus — COEAUHEHHEe MOJEKYJ MOHOMepa ¢
00pa3oBanieM MaKpPOMOJIEKYJ, 110 5JIEMEHTHOMY COCTARY
He OTIWYAIONUXCA OT HCXOZHOTO MOHOMEepa, HAIPUMED:
n(CH; = CH.) - (-CHy — CHy— )n.

® noaukoHdencayus — CcOefUHEHMe MOJIEKYJ MOHOMeEpa,
COIPOBOKAIOIEECH BHIIENIEHMEM HH3KOMOJCKYNAPHLIX
Bemects: H,0, NH; u ap. Ilpumepom moxer CJIYJRHTB
peaxnusa oOpasoBaHMs HailyioHa:

nHO ~C- (CH,), ~C- OH )
I I + nH,N(CH,),NH, — B0 _,

C (CH)), clz— NH(CH,),NH |
o o)

"

& CONOAUMEPUIAYUA — COSAUHEHUE JBYX HIU HECKOABKHX

MOROMEPOB PA3HOTO COCTABA.

CmeneHvio nOAUMEPUIAYLUU N HA3LLBAECMLCA YUCAO ROBMO-
PRRIOWUICS 36eHbE8 8 MAKDOMOREKYAe,

Jlx060i1 peanbHEIH CHMHTETHYECKHH IIOMMMEP COCTOHT H3
MaxXPOMOJICKYJN Pa3HOll CTEreHd DOXMMEPN3ANAH H XaApaKTe-
pusyercs noauducnepcHocmoio.

2. 1To cTpoernI0 MOAHMEpHOH HenH BLICOKOMONEKYAAD-
BhIE COEAUMHEHNNA OLIBAIOT: AWHEHHEIMA, PasBeTBICHHLIMA B
NPOCTPAHCTBEHHLIMH. _

JAunetinovie nozumeps: 06paA3yIOTCH B TEX CAydafx, KOr-
RA MONEKYNEl MOHOMEepa GuhyHKIMOHATLHLI, IDHYEM IPH
POCTe MOAHMEPHOH Menyd GyEKUNOHATLHOCTL He MeHAEeTCH,
"Hanpumep (-CHy—-CHjy-), — nonuastanen. JInneitarie HoaH-
MepHl #BIAKTCH BHEICOKODIACTHIHBIMI, XOPOIIO PacTBOpA-
Tca. ¥X nmpuMeHeHMe OCHOBAHO HAa CIOcoOHOCTH 00paszo-
BHIBATH BOJIOKHa, HUTH.

IIpoempancmeenuvie noaumepw obpasylorcsa, Korga
GYEKIMOHANLHOCT, MOHOMepa foanule ABYX M B TpOIOCCE
pocra nenu GYEROHOHANEHOCTD MAKPOMONEK YLl YBEJIHYH~-
paerca. pocrpaEcTReHHsIe OJMMEpPH MeHee 3AACTHYHEL,
ebnapaloT Gonbmed TBEPAOCTEIO, MEHEE PACTBOPHMEL, HO CIIO-
co6Hul mHabyxark. IIpuMepoM MOryT CIXyxuTh Heuondop-
MEIHREerAAHEIE CHMOMLL.

Passemanentvie nOrUMEPsL, DOKOOHO UPOCTPANCTBEHERIM,
MOJIYUAIOTCSA H3 MOHOMEPOB ¢ (YHKIMOHRILBOCTHIO Gombime

7t
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zByx. Ilpu orpefieTeHHEBIX YCJIOBHAX B X0/Ie CHHTE3a 00pasyioTcs
O0KOBBIe OTBETBJIEHUA OT OCHOBHOH menu. PassersiieHHLIE
'IONMMEPEl MMEIOT CBOMCTRA, [POMEMKYTOYHELIE MEKAY JIH-
HeHHBIMU M IPOCTPAHCTBEHHLIMH IoaunMepaMu. IIpumMepom
MOJKET CNYKHTb KpaxMal.

3. ITo cnocobHOCTH K 3AEKTPONHTHYECKON AHCCOMUAmUH
BMC genarca Ha HeNEKTPOJHTEHL. U I[OJHIJIEKTPOIUTEI.
B cBo10 0oYepens IIOMUIIEKTPOJUTEI OAPA3HENAIOT Ha ITOJU-
KHCJIOTHI, [IOJTHOCHOBAHUA H [10JHaMMOJIHUTEL.

13.2, OCHOBHBIE OCOBEHHOCTH
CTPOEHHA IIOJTUMEPOB

OrMetuM aBe 0cOGEHHOCTH.

1. CymjecTBOoBaHHe ABYX THIIOB CBASH:

& XHMHYECKHE CBA3H, COSAHHSIOM[HE ATOMELI B IIOAHMED-
HOIl menw (sHeprusa CBA3H NOPALKa AECATKOB M COTEH
k3¢ /Mons);

* MEXMONEKYJAApHLIe cHiLl BaHu-aep-Baanbca, cBA3BIBaIO-
e Mexxay coboili MAaKpOMOJIeKYIAPHEIE IeriH U 3BeHbA,
BOAOPOAHLIE CBA3H (9HEPI'Hs CBASH IOPALKA eAHHUIl K
LecaTKOB KI[oK/MONL).

" 2. T'ubxocTs neneit, 00ycHOBNEHHAas BHYTPEHHMM Bpalle-
HHUEeM 3BeHheB. Bjarojaps 3TOMy MaKpOMOJIEKYJIa MOJKET
NpUHUMAThL PA3NHYHBIE KOHDOPMAUUU.

Kongopmayuamu HaswlBaloT IPOCTPaHCTBEHHLIE SHEpre-
THYECKM HEPaBHOIEHHEIE HOPMEI MaKpPOMOJEKYJ, BOSHHKAa-
I0IL{e B PE3YNLTATE BPAIEHUS 3B€HLEB BOKDYI XHMHYECKHX
cBase# (6e3 ux paspniBa).

B pesynrTare kOHGOPMAaITMOHHHIX H3MEeHEeHHH MaKpOMO-
JEKYJNsl MOTYT HPHHHMAThL PasAu4yHyio dopMmy: JunHeHHYIO,
xKaybka, rnobGy. :

I'ro6ynra — sro yactuna, obpasoBaHHafg M3 CKpPy9IeH-
HOH# MaKpOMOJEKYJhl, B KOTOpOil OCymiecTBIfieTCA CBA3b
MEXAY CXOARLIMU 3BeHRAMU. KoHGODMamHu M pas3JHYHEIe
COCTOAHHA MaKpOMOJEeKyJl O0BbACHAIOTCA CTDEMJICHHEM K
CaMONpPOU3BONILHOMY YMeHBIIEHUO sHepruu I'nGGca, Koro-
poe npoucxoauT npr yenosuu: TAS > AH.,

TaxumM 06pa3oM, KoH(popMaIus pejcrapiser coboil mpo-
CTPAHCTBEHHYIO (POPMY MaKpPOMOJIEKYJI, COOTBETCTBYIONIYIO
MaKCHMyMy 3HTDOIHH.
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13.3. BBAI/IMOI[EHCTBHE BMC C PACTBOPHTEJEM

IIpu Bzaumopeiicrsuu BMC ¢ pacrsopureseM IpOHCXO-
AUT UX Habyxaxue.

Habyxanuem nasvieaemcen yeesuienue o6sema u mnaccol
noauMepa 60 8PeMEeHU NPU KOHMAKmMe ¢ PACmeopumenem.

Ilpr Habyxasuu obbeM U Macca OJEMEpPa MOTYT yBeJH-
yuThes B 1015 pas.

KonwuecrBenHOH Mepoil HaOyXaHUSA ABIAETCA CMeneHb
Habyxanus o:

0 =220 100% gy o = L02.100%
my Vo

rae my, Vo — Macca ¥ o6beM Cyxoro moammepa; m, V —

Macca ¥ 06eM Habyxmiero moJammepa.

Habyxanme MoxeT GbITh OrpaHMYEHHELIM M HeOrpaHNIeH-
HuM. B ciyuae ozpanuyennozo nabyxanus m ¥ o JOCTUTAIQT
IOCTOSAHHKIX IIpH AaHHO TeMnepaType ¥ KOHIEHTPALNH TIpe-
JeNhHHX 3HAUCHAN My, ¥ O, (kpusag ! ua puc. 13.1) n ganee
He MeHaTcA. IIpu Heozpanuiennom Habyxanuu (kpusasg 2
Ha puec. 13.1) m u o gocTHraloT MaKCHMANLHLIX 3HAYEHUIN,
KOTOpHIE 3aT€M YMEHBIIAIOTCH 38 CYET DACTBOPEHUSA MOJMMe-
pa. Takum oOpasoM, B aTOM ciayuae HalyxaHHe SBIAETCH
nepBoit cragueil pacrBopeHHd.

IIpuanaa sabyxaHusa COCTOMT B pasiauuuu ceoiicrs BMC
u pacrBopurens. Moxexynst BMC oranaarorecs OT MOJIEKYXR
HMC Ha HeCKOIBKO IOPALKOB IO PazMepaM M IO MOLBHKHO-
ctu. IloaToMy mepexoa MakpoMoJieKya B a3y pacTBOPHUTENA
NPOMCXOAUT OYeHh MEAJIEHHO, B TO BpeMsA KAK MOJIEKYJhI
pacTBopuTes GHICTPO HPOHUKAIOT B CETKY IOJUMEpa, pas-
ABHUrad LenHu ¥ yBeauumBas ero o6sem. I'mbrocts meneil 06-
JeruaeT TpOHUKHOBeHHe Manbix Modexya HMC B ceTry mo-
aumepa., WUrax, mpomecc HabyxaHua npeAcTaBaser coboit

m
mfF- 1

Puc. 13.1 ©
Kunemuvecrue m
Kpussie 0 2

ozpanuvennozo (1)
U HEOZPAHUYEHH 020
(2) nabyxanus
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0dHocmoporHee cueuierie, 06ycroBIeHAOE GONBILAM PA3JIH-
yyeM B pasMepax MOJIeKYJI.

Crexyer IOAIePKHYTH, 4TO HabyxaHHe — 3TO He IPOCTOE
MexaHmyeckoe Bxoxgenne monexyl HMC B mycrors: monu-
Mepa, & MeMMONEKYAApHOe 83aumodeiicmeue, 00ycao8AeH-
Hoe, znasHnbim o6pasom, corveamayueil maxpomonexyr. Ilo-
aToMy Ipouecc Habyxanusa Bcerja cuenududeH: IoJHMep
HabyxaeT He B JM060M, & JINIIb B «XOpOIIEM# pacTBOpHUTENE,
C KOTODHIM OH B3auMofeiicrByer. Tak, moaspHbie IOAEMEph
HabyxaloT B TOJAPHLIX KHUAKOCTAX, HapUMep, 6eJIKK B Boje,
A HeTONApHble — B HEMOJXAPHHX (Kayuyk B GeHaone).

OrpaHuueHHOCTE NnpoHecca HalyXaHMsg M BO3MOMKHOCTH
CaMOIIPOHU3BOJIBHOrO PACTBOPEHMA ONPEAEJIAIOTCA COOTHOIIE-
HHAEM MEXAY 9Heprueil pemerkKH TonuMepa M sHepruei
COJLBATALAH C YUeTOM aHTponuitnoro addexra. Tak, nunei-
Hble HOJHMMepsl 00LIIHO HeOTPAaHHYeHHO HAGYXaloT B «X0pO-
IINX» PacTBODHTENAX, OCOOEHHO HPH IIOBLIMIEHHLIX TEMIIe-
parypax, Tak KaK paboTa pasgBUMIKeHUS MAKPOMOJEKYJA B
HUX MEHbIIE PHePruy COJALBATAIIUH,

IIpocrpancTBeEHBEe NOAMMEpPH HaGyXaioT ozpauuueu-
HO, TAK KaK DACTBODeHHMe HX nOoTpeboBano 68l pasphIBa
XHMHYECKHX CBa3eil, 06pa3ylomiAX TPOCTPAHCTBEHHYIQ
CTPYKTYDPY, & Ha TaxKoH pasphlB sHEPrHH COJLBATALHH He-
nocraroyHo. ITonrMepsl, CIUATHE KOPOTKHMH MOCTHUHLI-
MU CBS3AMH, KAaK NIpasBHso, BooGme He Habyxaor. Tax,
HaTypanbHBHA KayuyK (MUHEHALIH HOJINMep) HEOrPAHRYCHHO
nabyxaer B OeH30Jie, BYJIKaHHU3HPOBAHHHHN KaydyK (Ipo-
CTpaHCTBEeHHAS CTPYKTYpa) orpaEuyerRHO Habyxaet B Oen-
80Jjie, 8 900HHUT (CIUATHHE BYIKAHUZMPOBAHHBIH KAYIYK)
coBceM He Habyxaer.

Beegenne B noavMep HOJAPHBIX IPYIN YMEeHBINAET CTE-
TeHL HAOYXaHuA B HENOJAPHHIX PACTBODUTENSX M YBeJIHIH-
BaeT — B HNOJAPHEIX.

IIponecc Habyxamusa ujer camonponanonbno, T. e, Ipu P
u T = const

AG = AH — TAS < 0.

Crnexyer BHJCJHTD ABe cTaxuy Habyxanma:

1. ITpoucxogur consbBaramus MaKPOMOJEKYJN, OPH 3TOM
Bhlgesigercs rennora, T. €. AH; < 0. Ilpu aToM sHTpONHA HE
MeHAETCH WY He3HAUYHTeILHO yMerblaercsd, T. €. ASy = 0 (win
AS; < 0, Tak xax 06beM CHCTEMH HECKONMLKO YMEHbIIRETCH). .
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|AH,| > {TAS{| —0 meBenuka

Hrax, nepsas cragusa 00ycja0BIeHa IHMAAbNULHM PaAK-
mopoa.

2. Temsora conbpBaTamad He Bhizenserca (AHp = 0), mo
BO3pacTaeT SHTpoOnUA cucreMsl (ASy > 0), Tak Kak pasphIxX-
NeHNe CeTKH NOJHMEpa YBeAWUNBAST Yncyo KomdbopManmii:

AGy = AHy — TASh < 0.

Taxum o6pasom, Bropas cragua Habyxauns obyciaosiena
IHMPONUUHBM PAKMOPOM.

Habyxauune MOMKer 3aKOHUHTHCH PACTBOPEHHEM INOJIMMe-
pa, B 9TOM cjiyyae FOBOPAT 0 HeOrpAHHYEHHOM HabyxaHuM.

Orpauuyenro HaOyXmuil nonuMep HA3LIBAETCH cCmydHeMm
(cM. crepyiomyio riasy).

13.4. CBOACTBA PACTBOPOB BMC

PacrBopenne BMC aBiseTca camonpous3sonbibii npoyec-
cOM ¥ MIPHUBOANT K YMEHbIIEHHID CBODONHOH 9HEPruM CHCTE-
Mbi; €CJIU PACTBOPEHHE NPOMCXOAHT IPH MOCTOSHHBIX AaBie-
HUH M TeMIeparype, AG < 0. 910 CBA3AHO C TeM, 9TO NIPH
pacreopennn |[TAS| > |AH| s npu miobom suake AH umeer
MEeCTQ yYMeHbINeHHe CB0oOGOgHOMH smeprmu I'm66ca. Yseanue-
aue sETponzu (AS > 0) mpH pPACTBOPEHMH IPOMCXOAMT He
TONBKO BCAEACTBUE cMemeHua mosekya BMC ¢ Monexysramu
pacTBOpHUTENA, HO IJIaBHRIM 00pasoM 3a CHEeT TOro, 4Yro B
pacTBOpeHHOM cocrosHul monekyna BMC npuodperaer 3Ha-
yurensHo Bonburee umcno xKomdopmanumil, YeM B TBEpAOM
cocrossuuu, TaxuM obOpasomM, pacrsopenne BMC conposox-
JaeTcs CaMOIIPOM3BOJILHBIM JUCHEPIUMPOBAHAEM BEmiecTBA.

Tax xakx pacrBopeEne BMC conposoxjaercs ymenbine-
HueM cBoboxHOM sHeprun, pactsopsl BMC aBaawoTcea mepao-
Junamuvecrku yemoiiuuevimu 1 He TPeGYIOT IPUCYTCTBHSA CTA-
6unuaaTopoB. Bosee Toro, pacreopsi BMC camu uyacte uc-
HONB3YIOTCA KAK CTAOHJIM3ATODEL.

Pacreopsr BMC nipescrasnaior coboit ucmutHtsie pacmeo-
Db, COCTORIINE M3 OMPeAbHLLX OUeHb GOJMLINNK MOJEKYIN, TIO
pasMepaM YaCTO IIPeBOCKOAANIUR KOJIJIOUAHEIe TACTHLEL.

Vxasananie ceoiicrsa oTauuaioT pacTsopel BMC ot kon-
JOUAHEIX PacTBOPOB.

Buecte ¢ TeM, CAEYET OTMETHTD, UTO B 4IUIOXHX» PACTHO-
prrreaax Mosiekyas BMC cpepraBanTca B KOMIAKTHRIS KIyoKH,
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TIpY 3TOM BOZHMKAeT Mek(dasHad MOBEPXHOCTH, T. €, CHCTEMA
CcTaHoBHATCH rereporenHOil. TaKiKe B KOHIEHTPHDOBAHHBIX Pa-
CTBOPAX BCJIEACTBHE MEXKMONEKYIAPHOrO B3aHMOAeHCTBHS BO3-
HUKAIOT ACCOIHMATH MOJIEKYJ, KOTOPhle MOXKHO PACCMATPHBATE
KAK 3apOALININ BTOPo# ¢asnl, Pacrsopsl BMC, moxo6Ho Ko/wL10-
HMAHBIM PACTBODAM, CHOCOGHEI PACCEMBATHL TIAJAIOLIMII CBET, &
TaK¥Ke U3bHPpATENbHO MTOTNIOUIATE CBETOBLIE JIYUM,

13.5. IOJTHIJNEKTPOJIHTHI

IToauanexmpoaumamu Hazviealomesa BMC, cnocobHuie @
pacmaeope Guccoyuuposams ¢ 06pa306aHUEM BbLICOKOMONAEKY-
AAPHOZ0 UOHA. :

B 3aBUCHMOCTH OT IPHPOABI COAEPIKAITUXCA B IIOJHEMeEpe
rpynn MOXUINEKTPONATHI MOKHO Pa3feNHTh Ha TPH BHAA:

1) noONUaIeKTPONUTLI, COAEPIKAIIINE KUCIOTHYIO IPYIIy,
ganpumep, —COO™ unn —0S0;7;

2) IONHINeKTPOMUTEI, COZEpIKAIe OCHOBHYIO TpyIimy,
manpumep —NH3*. Takue Beljecrsa B IPHpOAe HE BCTpeda-
10TCH, HO MOryT OBITH CHHTE3HPOBAHLI;

3) MOANINEeKTPOJNTEI, COZEpIKAIINe ONHOBPEMEHHO KaK
KHCIOTHYIO, TAK B OCHOBHY!I0 rpynms! (moxuamdonnTe). Cioga
orHocsaTes Genxu, coxepxamme rpynnsl —COO~ u —NHg™*,

Bcee BohicOKOMOJIEKYNSIPHBIE AMEKTPONHUTH PACTBOPAIOTCA
B NOJAPHLIX PACTBOPHTENISX. _

BasknefiurnMi npefiCTaBUTENAMH NONHINEKTDOJHTOB SB-
nstores Genku. Momexy el 6eJIKOB IOCTPOEHEI Ha OCHOBE aMH-
HOKHCJIOT ¥ coxepxar ocHoBHbIe rpynnsl ~HONH; u kucioT-
Hele rpynnsr ~COOH:

HONH3;-R-COOH,
e B — pocraTouHo ANMHHLIN YrieBOJOPOAHBINA paguKas.

Crnexyer OTMETHTD, UTO MOHOTEHHLIE MPYIIEI MOTYT pac-
IOJIATATHLCA HEe TOJBKO HA KOHIAX MAKDPOMOJEKYJEI, HO U B
BHJE KOPOTKMX OOKOBHIX Iereil, pacnpejesIeHHHX IO Bceif
AAMHe MAaKPOMOJIeKYJIhI.

B rucaoii cpede (HCl) mopasneHa moHusanus xapBok-
CHILHBLIX rpynn, Gesiox Beger cefs xax ciaaGoe oCHOBaHHe:

HONH;-R-COOH + H* —» *NH;~R-COOH + H,0.

Monexyna nprnoGperaeT IONOXKATENbHLI 3apay. Tak kak
MeXAY OJHOMMEHHO 3apsAKeHHLIMH IpynnaMu, pasdpocaH-
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HBLIMHM TI0 Beell AInHe MONEKYJNIRl, AeHCTBYIOT CUNIBl OTTANKH-
BaHHudA, IelHas Morexysa Oenxa B KucJoil cpege Gyaer crpe-
MHUTLCH Pa36ePHYMbCA.

Oznnaxo npu GonwioM usbuirre HCl 13-3a maauyus 605b-
TIOr0 KONHYECTBA XJIOPH/-HOHOB CTelleHb MOHU3AI NI COeLH-
menus CINHz;—R-COOH 6yaer IOHHXATHCA M MOJIEKYJIa CHO-
Ba cBepHercs B Gosee NAOTHHH KIYGOK.

B wenouroii cpede ( NaOH ) u3-3a G0onbIIOTO KONHYECTBA
FUAPOKCH/-HOHOB, yoHu3anus rpyna HONHzt — mogaBnena
u Genox Beger ceba Kak cnabag xucjora:

HONH3;~-R—-COOH + OH~ — HONH3;—R-COO™ -+ H.0,
npHobperas OTpUNATeNnbHEIN 3apan. M B aroMm ciryuae men-
Had MOJIEKYJa CTPeMHTCH PA3BePHYThCH BCIEACTBHE DJIEKT-
pOCTATHYECKOro oTrajxkuBasus rpynn COO™.

IIpu GonbmoM HBGHITKE IIEN0uHM KU3-38 GONBIIOrO KOJH-
yecTBa moHOB Na't szapan OGyaer yMeHbIUAaThCA M MOJEKYJIa
6yzner maxognreca B dopMe Kiaybxa.

Taxum 006pazoM, KaxK B KHCJOH, TAK H B INEJOUYHOI cpeze
MOJIeKYJIEI Gesria 06mafaioT HecKoMNeHCUPOBAHHbIM 3APAGOM
passHoro 3Haxa. Perymupys pH GenxxoBoro pacrsopa, MOMKHO
Jo6GHTECA TepeBoa GelKa B U303JeKmpuieckoe cocmostiue.

H3oanexmpuveckum cocmoanuem Gelxa HaA3vi8aemcs
cocmoatue GenKosoili MOneKYabl, NPU KOMOPOM ee NOJONCU-
meavHble U ompuyamenvhsie 3apadol 63AUMHO CKOMNEHCUDO-
sanvi. Moaexyay Oenrxa 6 U303AeKMPUYECKOM COCTMOAHUU
MONCHO CHUMAMb HellmparvHoil, X0ma 6 Hell umeromcs UoHU-
3UpOBAHHbIE 2pYNNbi,

VenoBrO MOJeKyay OelKa B H3UINEKTPHYECKOM COCTOS-
Huu MOXKHO u3obpasurs tax: *"NHz—~R-COO~,

H3osnexmpuueckas mouka Geawa (MTBE) — amo 3naue-
Hue pH, npu xomopom Geaox nepexodum 6 uzoanexmpuye-
CKOe COCmoAHUe.

Tax xax Genok o6wIuHO sBJASETCA GONtee CHIILHON KHCJIO-
Tol, ueM ocHOBaHWeM, ero YITB nexur mpu pH < 7. Unaue
TOBODPA, AJIA JOCTINKEHUA 309 IeKTPHIECKOTO COCTOSHASA B pa-
CTBOpe JOJIMKEH HAXOAUTHCA HEKOTOPBIH HM306BITOK KHCIOTHI,
AN MONABJIEHHUS MOHMZANUY KUCJOTHHMX rpynn. Tak xax B
UTB yncno MOHEMBNPOBAHHBIX OCHOBHBIX M KHCJIOTHBIX I'DYII
OAMHAKOBO, I'H6KAs MAKPOMOJIEKYJIa CBOPAYHUBAETCA B KITy0OK.

Ha dopMmy maxpoMosdeKyn Banger He Toabxo pH cpenii,
HO ¥ BBeJieHHMe B DPACTBODP HHAUGDPEPEHTHOrO 3JIeKTPONHUTA.
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He(onpiioe KOJIAYECTRO NMEKTPONETA TOZABAACT HOHH3ATAIO
MOHOTEHHLIX I'PYIII M NPUBOAHUT K TOMY, uTo GopMa MAKpO-
MOJIEKYJ IpHbGanXKaeTca Kk Hanbojee CTATRCTHYECKH BepOAT-
HuM KoHdopmanusan. [Tpn GonbnIux KOHEEHTPARNAX TACKT-
POJANTOB NPOHUCXOXHUT 8biCAIUBAHUE BCICJCTBUE YMEHbIIe-
HHS PACTBODHMOCTH OOJHMEpPaA — MAKPOMOJEKYIH 00pasyior
wiorHole KAyOxu., J[elcTBHE€ HMOHOB Ha NOIHUIIEKTPOIHTH
A3MEHHETCH B TOM NOPSJAKEe, B KOTOPOM OH# CTOAT B JIHOT-
POIIHOM pHAAY.

SAKJIOYEHHE

Maxpomonexynni BMC npepcTaBiasior coboii rurasTckue
o6pasoBaHMs, COCTOAN[HE H3 COTEH M ThICAY ATOMOR, XMMH-
YeCKH CBA3AHHBIX MEXKAY coloii. ’

Bce BMC 1o npoucxoxeHHI0 MOMXKHO PASACHHTH HA NIPH-
poaHuie, ofbpasywnuecs npH OGUOXHMMUIECKOM CHHTE3E, M
CHHTETHYECKHE, [TONyYaeMble MCKYCCTBEHHO HyTeM HoJUMe-
PH3ANME MY OONHKOHACHCAIMH,

' B 3aBHCHMOCTH OT CTPOCHMA monumMepuoit menun BMC ge-
NATCA Ha Jingeilnple, pasBeTBICHHEE ¥ IPOCTPAHCTBEHHEIE,

Ilopo6HO HCTHHHEIM PACTBOPAM HH3KOMOJCKYJIAPHRIX
BeiecTB pacTBopsl BMC o0pasyioTcs caMOIpOM3BOARHO U
ABAAIOTCA TEPMOZUHAMHICCKH YCTOMYHBLIMHE. B 5TOM cOCTO-
HT BX OTJIHYHE 0T AM0POOHHIX KOJIOMAHLIX cHcTeM. Tepmo-
ANHAMUIECKad yCTOHIHUBOCT: O00ycnoBiena 6aaronpuaATHHIM
COOTHOLIIEHHEM JHTANBNHNHOrG ¥ 3HTponmiinoro paxXTOpOB.

BMC obiagaoT pagoM cBOIMCTB, XApaKTEpPHLIX AJIA AWAC-
IEPCHBIX CHUCTEM: OHH CHOCOOHLI 0BPA30BLIBATL ACCOMMATEI,
pasMep KOTOpPEIX COM3MEpPHM € pasMepaMy sacTHm sosei (1-
100 M), paccemBalOT cBeT, CHOCOOCTBYWT o0pasoOBaHUIO
IMYyJNbCHE, CycneH3H W IeH, JJIf HHX XapaxTepHn xuddy-
3us ¥ GpOyHOBCKOe ABHKeHUe. B TO jKe Bpems, B oTauYVe 07
nuotobHEIX 30ieii B pacrBopax BMC orcyrersyer rerepores-
HOCTbL, T. €. HeT GonLmoi Mex(a3HOH DOBEPXHOCTH.

CoenudmnueckuM csoiicTeOM, mpHCymuM Toasko BMC,
ABASIETCH HabyxaH#le NPH B3aUMOAEHCTBHM ¢ DPacTBOPHTE-
nem. Habyxanme Mo;xeT OLITh OrPAHMYEHHBIM H HEOI'DAHM-
yesHMM. TlocneAunee NPHBOART X PACTBOPEHRIO HOAMMeEDA.

Cyuiecrayer Goapinoe xommgectso BMC, roropsle B pa-
CTBOPE JHUCCOHHHPYIOT C OOPASOBAHHNEM BHCOKOMOACKYASD-
HBIX HOHOB, OHH HA3LIBATCA DOAMIReKTpoxuTanu. B sasm-
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CHMOCTH OT IPHUPOISLI IIOJMMEPHLIX TDYIHT TOJHIJIEKTPOJIM-
TBI MOTYT OBITh KATHOHHBIMM, AHHOHHBIMHE U aM(POTEPHLIMM.
TIocnennme cOmEpIKaT B CBOEM COCTABE OJHOBPEMEHHO . KUC-
JIOTHBIe B OCHOBHEIe rpynnsl. B sasucumect: ot pH cpegst
OHM JUCCOILHMPYIOT KAK KHCJOThI WX KaxK ocHoBaHug. Co-
CTOAHHE, ITPH KOTOPOM IIOJIOXKHTEJIbHLIC U OTPHIIATEJILIbIE
3apaAsl B MOJEKyne OellKa CKOMIICHCHPOBAHBLI, HASHIBAETCSH
H303EeKTPUYECKHAM, a 3HadeHue pH, Ipu KOTOPOM MoOJieKya
TIEPEXOXUT B H303JIEKTPHUECKOE COCTOSHIE, HABLIBACTCH U30-
anexTpuueckoil Trouxoil 6enxa (UTB).

BOHOPOCHI ] CAMOKOHTPOJIA

1. Kakue coeaaeHNS HA3LIBAIOTCA BRCOKOMOJIEK YIISAPHBIMUA Y

2. KaKk #X MOAHO KJACCHPUIHPOBATE 110 IPOUCXOMXKACHUIO,
N0 CTPOSHHK MOJIEKYJI?

3. B ueM cOCTOAT CXOACTBO ¥ PA3NHYAT MEKIY pac'rBopaMH
HUZKOMOJEKYASPHLIX M BLICOKOMOJEKYNSPHLIX CoeuHe-
Hu#?

4. Houemy pactBopsl BMC sBASfIOTCA TepMOAMHAMWYECKE
ycToRYMBEIMEU?

5. B weM COCTOAT CXO/ACTBO H DAIHYUA MEXKAY DACTBODAMH
BMC u xorongEniMiA pacTreopaMu?

6. Karoil npormecc HasslBaeTea HabyxaHueM, ¥ Kakoli BeIK-
9uHOK 0OHO Xapakrepusyerca?

7. B ueM cocTOST OCOBEHHOCTH OFPAHAYEHHOr0 U HEOrpaHu-
yeHHOro Habyxauma?

8. Kax H3MeHAI0TCA SHTANBIIRA, SHTPONNA ¥ CBOOOKHAA DHED-
s I'ubGca npu Habyxaumu?

9. Kaxue BMC nasnBaloTca NONHaIeKTPOIUTAME?

10. Ha xaKue rpynmns JeJsSTCH NOIHIICKTPOTUTEHI?

11. KaxoBo cTpoeHHe MOJIEKYAR! Genxa?

12, Kax auccomuumpyer mMosexyia Oesixa B KMCION U 111eJ104-
HO# cpene?

13. Yro racEIBaeTCA H302JIEKTpHIECKOH TouKoil Genka?

Saxonyus usyienue zaaevt 13, gt JonHcHbL 3HAMB:

® 0co0eHHOCTH pacTBOpPOER BMC, UX ¢XOACTBO M PA3NINUINA C
PACTBODAME HM3KOMOJIEKYASPHBIX BEIECTB M 30Jeil;

® XapaKTep AUCCONHMANUY DASHBIX THIOR nonnanem-pom-
TOB B BOAHKIX pacTBOpax.
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CTYIHH.
CTYIHEOBPA30BAHUE

B riase 11 MbI paccMaTpUBaIA SBleHHE CTPYKTYpooGpa-
30BAHUSA B ArperaTUBHO HEYCTOHUMBLIX CHCTEMAX — BOJAX.
OG6pasyionuecs IPH 3TOM CTPYKTYPHPOBaHHbLIE CUCTEME] Ha-
3bIBAIOTCA 2eALMU.

CrpyxTypoobpasoBaniie OPONCXOXHT TaKKe H B CHCTE-
MaX, COXEPIKAIMMNX BEICOKOMOJEKYIApHbIe coexuaenns, [Ipn
aToM 00pasyioTCf CTPYKTYPHMpPOBaHHbBIE CHCTEMEI, HAa3LIBae-
Mble cIyOHAMU.

IIponecc obpasoBanus cryiHeil — cmydneobpasosa-
Hue — eCTh He UTO MHOEe, KaK IIPOIect HOABIeHU U nocme-
neHH0z0 YOIPOUYHEHHA B 2aCTYAHEBAIONeil cucTeMe IpOCTpaH-
crBeHHOI cerku. CBoiicTBa cTyAHEeH BO MHOrOM CXOJHEI CO
csoiicTBaMu rejyeil, OAHAKO HMEOTCA M NPHHOUANHAILHEIS
pasIuuus. .

1. IlprunEa 3acTyAHEBAHHA COCTOMT B BO3HHUKHOBEHHH
cBaBeil Mexay ormenbHRMH maxpomonexynamMm BMC. Tlo-
9TOMY CTYZHH CJIeAYEeT PACCMATDHBATD KAK 20M02€HHble CHUC-
TeMul. I'enn ke o0pasyloTca B pe3ynbTaTe B3aHMOAEHCTBHA
KOJUTOMAHBIX YACTHI[, IIOITOMY HBJISIOTCH CHCTEMAMH reTre-
POTeHHRIMH,

2. B ressx IpoOCTPAHCTBEHHAs CeTka ofpasyercs 3a cuer
BaH-lep-BaaNhCOBLIX CHJI, B CTYZHAX — 3a CUeT ropasjo 6o-
Jee TIPOUYHHIX XHMHUYECKHX ¥ BOAODOXHEIX cBaseil.

3. CBA3H B CTYAHAX BOBHHKAIOT HE TOJBKO Ha KOHIAX
MaKPOMOJNEKYJ, HO B MEXKAY JNIOOBIMH HX yYaCTKaMH, I/
MMEIOTCS I'PYNILI, CIOCOGHHIE B3aMMOJAEMCTBOBATD MEMAY
coboit. O10, KOHEYHO, IPUBOAHUT K PASIUIHEIM CTPYKTYDPHO-
MeXaHNIeCKHAM CBOICTBaM.
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14.1. PAKTOPBHI, BIAHAIOINAE
HA HIPOIIECC CTY THEOBPA3OBAHNISA

Bainre 0TMEUAJIOCh, UTO CTYAHHA 00pasyloTces MPH OrpaHH-
YeHHOM Habyxammm TBepAbix BMC. Hpnmepom MOXKET eJy-
KUTH HabyXaHHe 'KeJdaTHHA B BOJE.

Bwmecre ¢ Tem, cryareobpasoBaHne MOXKeET IIpOPICXOJU(ITL B
HCTHHHBIX pacrBopax BMC.

Ha ator nmpouecc BausaoT crexyiomue GaxkTopsl:
xoHnenrpanus BMC B pacrBope;

¢opma 1 pasmep mosexyn BMC;

TEeMIEePaTypa;

BpeM#;

npucyrcreie naauhdepeETHLIX 2IEKTPONHTOB;
pH cpexsr.

BJHMSJHHE KOHIIEHTPAITHH BMC

3acryaseBaEnio pacrBopoB BMC Bcerza cmocoGersyer
NOBHIIIEHYWE KOHMEHTPANHM PACTBOPA, TAK KAk [pU 3TOM
BO3pacTaeT 4acToTa CTOJKHOBEHUH MEXKAY MAKDOMOJEKY-
JIaMM MM UX YYaCTKAMH M YBelINYMBAeTCHS KOJIHUIECTBO CBi-
3el, o0pasyomuxcsa B eAMHUIE 00'beMa.

BJIHAHHE ©OPMbI
H PASMEPA MAKPOMOJIEKYJI

MaxkpomosiexyIibl He TONBKO NMeIoT Gonbiuve pasMepsl, HO,
M 3TO OUEHb BAXKHO, 00/1a7a10T r’HI0KOCTHIO MOJIUMEPHBIX neneH,
KoTOpas ofecrmednBaer CIIOCOOHOCTh MPHHUMATS OOJIBIIIOE UHC-
a0 xoHbpopmaimil: or abCOMIOTHO PACTAHYTOTC COCTOAHHAS O
Tyroro Kiayoka. Ecrecrsenno, unucno ceaseil, KOTopoie 06pasyer
JaHHAA MaKpOMOJIEKYJIa C APYI'MMM, 3aBHCUT OT GOPMBI MOJe-
KYJIBI: ueM OoJiee OHA paCIpAMIIeHS, TEM JIerde JOCTYII K TeM ee
YaCTAM, KOTODHEIE MOTYT BCTYNATH BO B3auMoOjeHcTaHe.

CnenoBaresnbHO, AN CTYAHeOOpA30BAHUA HeOOXOX{HMEI
YCIOBHS, OIPH KOTOPBIX MAKPOMOJIEKYJIa He CBEpPTLIBAETCH
B kny6ox. MakpoMoOnexynnl, HMeOIIUe BBITAHYTYIO ¢Op-
My, 00pas3yioT cCTYAHH Haxke B OueHb pa30aBlieHHLIX PACTBO-
pax. Tax, arap-arap ofpasyer CTyZeHbh IIPH COAEPXKAHHH
0,1%, a xemaTun — 0,5% cyxoro Bemecrsa. B MOpCKHX
Mexy3ax, IpeiCTaBAAIomux cofoif «XKuBoOii» CTyKeHB, KO-
JIMYECTBO BOJK! AOXORHUT A0 99%.
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BIAAHHE TEMIIEPATY PbI

IToBolileANe TEMIIEPATYPLI, €CIM TOXLKO NPH 3TOM B CHC-
TeMe He IPOUCXOANT HeOOPATUMBIX XHMUYECKUX U3MeHeHUI,
OBBLIYHO IpeNATCTBYeT 3aCTYAHEBAHHIO M3-38 BO3PACTAHMSA
HHTEHCUBHOCTH TelJIOBOTO ABIKEHUS CErMEHTOB H YMEHb-
LIeHUsT BCIEACTBHE 3TOT0 YHUCIA U NIHTEALHOCTH CYINEeCTBO-
BaHUS CBaAvell Mexxy Maxpomonexynamu, IIpy nameHeHHH
TEeMIEPATYPLEl MOXET MIPOMCXOLUTh CaAMOIPOHM3BOJNLHOE 3a-
ceryxHesanue ueTuHROro pacrsopa BMC., Tax 30% -it Boguerii
PacTBOp KenaTWHA BacTyaHeBaeT npm Temmeparype 30°C,
Gonee pasbaBnenuwiit 10% -it pacTBop Tpebyer ana sacryxHe-
BaHHg 60Jee HN3KOI TeMmepatrypsl — 22°C.

Crenyer 3aMeTHTh, UTO Iepexox pacrBopa BMC B cry-
ZeHb DU M3MEHeHUM TeMIIepaTyphl IPOMCXOAUT HEellPephIB-
HO, T. €. B 9TOM CIy4ae HeT IOCTOAHHOH TeMmepaTypsl He-
pexoxa, KaK 3TO HMeeT Mecro, HaIpUMep, IPH KPHCTAJIU-
3aIlHH WJTY NJIaBICHUH.

BJHSIHHE BPEMEHH

Tax KaK Dponecc 3acTyAHeBaHHA eCTh He UTO MHOe, KaK
OPOLECC MOABJNCHUE U NOCMENneH 020 YIPOYHEHNS IIPOCTPAR-
CTBeHHOH ceTKH BpeMd, 0e3yCNOBHO, UIPAET IOJOMKUTEJNh-
HYIO posrtb. OfHAKO He CIeAyeT AYMATh, UTO IPOLECC 3aCTYA-
HeBaHuA OyAer MPOUCXOAUTH B AO60M pacTBope ¥ IpH JIO-
OBIX YCIOBHAX, €CJH €T'0 IPOBOAUTE B Te4eHHE ANUTEJIBHOTO
BpeMeHHN — He00XO0AMMO BBIMOJHEHHEe ¥ EPYTHX VCIOBHIi,
OxHAKO BeCAM CTYAeHb HOJAYUAOT B pe3ynbTaTe OrpaHWYeH-
Horo Habyxanug cyxoro BMC, To B saBHCHMOCTH OT IPHUPO-
el TOAUMEPa M PacTBODHTeAR TpebyeTCH COBEPIIEHHO OII-
penenennoe Bpemsa. Tak, zna Habyxanmua »KelaTHHA B XO-
soxuoit soge tpebyerca 35—40 mun,

BJINSHUE
HHIUOPEPEHTHHIX BJIEKTPOJATOB

Jeiicrare 2/716eKTPONMTOB Ha BacCTyLHEBAHME DACTBOPOB
" GeJIKOB IPOTHBOIONOMKHO AefACTBUIO 3TUX JJIEKTDOJHTOB Ha
mabyxanue, Honsl, ypenmauBaomie Habyxanwme, 3aMeNSIIOT
SACTYAHEBAHUE HIM HENAIOT ero HeposmoskHeM, HaoGopor,
HOHBI, yMeHbIIaOmme ofsem mHabyxurero crygmd, Ccmocob-
CTBYIOT 3acTyAHepanuio. Kax ¥ ra msafyxaane, na sacfryxne-
BAHME B OCHOBHOM BJIHAIOT AHMONSI,
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BJIHAHHE pH
-Brussne pH ocoberno samerno, ecim BMC smngerca
amdoTepHEIM, HAOPHEMeD, GeNoK. 3acTy HEBaHWE UAET JyU-
me Bcero npe sHadeHrH pH, oTBewalOmEeM H309JEKTPUYEC-
KOt TOUKe, TAK KaK IpH 3TOM IO BCeil AJIMHE MOJIEKYJAD-
BOH 1eIH pacnoIo3XeHO0 OMBAK0BOE YNCIO IPOTHBOIIOJIOM -
HO 3apAYKEeHHEIX NOHW3EPOBAHHELIX IPYHII, YWFO CIIOCOGCTBYET
BOZHUKHOBEHUIY CBA3IEH MEMKIY OTJEALRHLIMHA MAKPOMOJE-
wkynamu., C mamemervem pH (B ofoux maTparJeHUdX OT
V30JIEKTPUUECKOH TOUKH) MaKPOMOJNEKYJh HpuobpeTaioT
OJHOMMEHHBIE 38PEALL, TTO MPENATCTRYET 0OpasoBaAHUIO CBA-
geii. Hpu poGasnemdm GOALIIMX KOAMYECTB KHCAOTHI WJIE
OCHOBAHHSA CTEIleHb WOHMN3AAA YMEELOIACTCH U TEHACHIIAA
K 3aCTYAHEBAaHUIO CHORA YBEIHIHBAECTCH.

14.2. CBOMCTBA CTY THEH

Cryanu u renu obIazaoT CROMCTBAMY KakK TBEPALIX Teu,
TaK H SKHIKOCTeil.

Kar TBepARIM TelaM, HM IPHCYOIE TAKNE MEXaHWUYECKHEe
CBOCTBA, KAK YHPYTOCTh, OPOYHOCTH, HIACTUYHOCThH, CIO-
co0HOCTE COXPaHATh OupeAeaeHuy0 Gopmy.

B ornwuue oT rejeit GOABIIMHCTBO CTYAHEH He TUKCO-
TRONHEI. QTO CBAJAHO ¢ TEM, YTO B CTYAHAX IPOCTPAHCTBEH-
Had ceTKa o0pasoBaHa NPOYHBIMH XHEMHYECKHMH HJIH BOLO-
POABEIME cBAsaMHA. ECIy 9TH ¢BA3Y ORAKYTCH PASOPBAHHEL-
MY B pesyJhTaTeé MeXaHHIEeCKOTO BO3AECHCTBHHA, TO OHH HE
BOCCTAHOBATCH, TAK KaK B MeCTaX Dasphisa M3MEHHTCH CO-
CTaB BCIGACTBHE B3aEMOJeAcTBuUdA ¢ pacTBopuTeneM. B vexo-
TOpOi#i CTeNeHX THKCOTPONWS MOMKET HAGJI0JaThCH TOABKO ¥
TexX CTygaHell, KAA KOTOPHIX XapakTepHa MajJafd IPOYHOCTH
CBA3EH MeXAY MAKPOMOJACKYJIaMU.

B cryguax comepuTca 60JLII0E KOJTHIECTBO BOAEI, IO-
3TOMY OHH IPOSABJISAIOT HEKOTOphle CBOMCTBA IKHUIAKOCTEH, B
YacTHOCTH, HU3KOMOJIEKYIAPHEIE BEOIecTRa, BEICOKOANCIepC-
HEIE 304V, & TAKMKE pacTeopsl BMC ¢ mefoasmiuMy MosieKy-
Jamu cnocobusl nuddyHarpoBaTh B CTYAHM.

Ana crynHelf XapaKTepeH CHHEPE3HC — IOCTENEeHHOE
C)RATHE IPOCTPAHCTBEeHHOH CEeTKH € BhIfeieHHeM KUTKOCTH,
JKuarocTs, 3anoAHSIONIYIO CeTKY CTYAHS, YACTO HASLIBAIOT
unmepmuyerraproll, ee MOKHO pasfenuTh Ha CE0600HYIO;



192 KOJNIVIOHAHAA XHMHA

KOTOpas MexaHWUecK¥ BKJIOYEHA B KapKac CTYAHS U He BXO-
IuT B cOabBaTHylo 060/0uRy, u cassannylo. KomrdectBo cBa-
sagHON BOJEI B CTYZHE SaBUCHT OT CTEIEeHV I'MApobHALHOCTH
MaKpPOMOJIEKYNEL: 4eM 0GoJbllle KOJNYecTBO ruJpoduiIbHBIX
rpynn, Tem Goakllie CBA3aHHON BOAM B CTYZHE,

Ceasanzasa Boga oOiagaer ocobmiMu cBoiicrBaMu: GOJb-
1I0# IJIOTHOCTBIO, OHMIKEHHOH TeMmepaTypoil saMepsanus
u T. &. CeAzannag Boja cryxHelt MrpaeT GOABIIYIO DORB: €€
IPUCYTCTBYE B IOUBE, PACTEHHAX, BO BCeX JXHMBLIX OpraHua-
Max o0ecmeunrBaeT MOPO30YCTORUMBOCTD, IOANEDP;KHABACT «BOJ-
HBIe 3allackl», OMpefeNdAeT MOpPPONOTHUYeCKHEe CTPYKTYDHI
KJIeTOK W TKaHeill. B yenoseuecKoM opranusMe JoJifA CBA3AH-
HOM BOZLI V MiajeHNeB cocrasisger mpuMepuo 70%, a vy
MOMKUNBIX Hiofeit — 70 40% , yro 00ycnoBIMBaEeT NOABJICHHE
MopiIuH, Zpabnocts Koxu u T. 4. Cunepesuc, Taxum obpa-
30M, B YeJIOBEYECKOM OPraHu3Me MZeT JOCTaTOYHO MEJJIEHHO
¥ €r'0o CKOPOCTh MHAWBHAYaNbHA, ClegyeT OTMETHTD, YTO IPH
cuHepesuce BHavYajie BeifendeTcd cBoOOZHAs BOAA, a 3aTeM,
YacTHUYHO, CBA3aHHAMA,

DneKTpuYecKas NPOBOAUMOCTE CTyAHelH OusKka K POBO-
IMMOCTH PAcTBOPOB, U3 KOTOPEIX OHHM HONYYEHEL,

Crynuu, nonobuo sonam u pactsopam BMC, paccennalor
nanalomuit ceer.

Crynuu 06yafaloT TaAKKM VAVBATEILHBIM CBOMCTBOM, KaK
«naMATh». ECAM BEICYUINTH HPY HUSKOH TeMIepaTrype Zo
ORHOTO M. TOTO JXe COIEDIKAHWs BIATH ABa CTYAHS, OZWH 13
KOTOpEIX OLLN MOJNyYeH U3 pa3fapineHHOrO, a ZPYro# U3 KOH-
IIeHTPUPOBAHHOTO PACTBOPA JKeNaTHEA, a 3aTeM Zarh UM CHO-
Ba HAGYXHYTHL B BOZE, TO NepBLId CTyAeHb HaGyXHET ropasmo
Goanllte, ueM BrOopoil. Ilpuuwna 3TOroO ABJIEHAS COCTOUT B
TOM, UTO IPH BHICYIIMBAaHHK LO M3BECTHOI CTeneHH B CTYA-
HAX COXPaHAETCA BHYTPEHHAA CTPYKTYpa, BOSHHKIIAA IIPH
nx ofpasoBanuu,

H3yuue zaaey 14, 8ut GonHcHuL 3HAMY!

¢ (baKTODEI, OT KOTOPEIX 3ABHCUT IIPOLECC 3acCTYAHEeBaHWI;
® CBOVICTBA CTyIHEMH.



JACTb YETBEPTAMA

MHEPO-
TETEPOTEHHBIE
CHCTEMBI
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CYCIIEH3UH

Cycnensuu — 3mo ducnepcrovie cucmeMuvi, 8 KOMOPLIX
ducnepcnoil gpazoll asagiomes wacmuysl nsepdozo cewecmaa
pasmepom 6oaee 1075 em, a ducnepcuonnoil cpedoit — wud-
Kocmb,

Ycrosao cycnensuu obosHaualor B BHZe Apobu: T/, B
yrCcnuTelNie KOTOPOi YKasEIBaeTCs arperariHoe coOCTosHue daskl,
a B 3HaMeHAaTelie — arperaTHoe cocrogHue cpeisl. Moxno naTs
CYCHeHSHAM H JPYTOe OIPeJeNIEHHE: CYCNneH3Ul — Mo 838e-
cu nopoutkog 8 Jcudrxocmax.

Haunoe onpegenenue, ApNAACh MeHee GOPMANLHEIM, UeM
nepsoe, GamMaKe K peajbHON JKUZHH yKe IOTOMY, 4YTO caM
TEepMHH «CycIeH3us» (suspensio) B mepesoje ¢ MO3AHENATHH-
CKOI'0 03HayaeT «IOABEIIMBAHMUE»,

@opMaZpHO CYCIIEHIMM OT JIM030Jieil (KONJIOUMIHEIX pa-
CTBODOB) OTANYAIOTCA TONBKO pasMepaMu HacTHI Juciliepc-
noi dazsi. PagMephl TBePABIX YacTHUI, B cycneHsusax (Oonee
1075 ¢m) MoryT 6BITH Ha HECKONBKO HOPAAKOB GoNblne, geM
B nuozonax (1077-107°% c¢m). OTo KonNHUYeCTBEHHOE padIHUMe
00yCcnoBIUBaeT YPE3BEIYANHO BAYKHYIO OCOGEHHOCTE CYCIIeH-
auii: B GONpIIMHCTBE CyCleHsui yacTuuxy TBeprol ¢assr e
yuacTsyoT B GpoyHoBcKOM aBmikeHuwy., IloaTomy csoiicTBa
CYCIEH3HI CYIeCTBEHHO OTANYAIOTCA OT CBOMCTB KOJION]-
HBLIX PacTBOPOB; UX PacCMaTPMBAOT KAK CaMOCTOATENbHLIH
BUJ JUCHOEPCHEIX CHCTEM.

PaccmarpuBad B JanpHeHileM KOHKpeTHEIe CBoiicTsa
CyCIleH3K i, N0JIESHO CONOCTABIATh HX ¢ AHAJIOTHIHEIMH CBOii-
CTBAMH KOJLTOMAHEIX PACTBOPOB, KOTOPLIe H3YYaNVCh B IIpe-
ALIAYOIMX pasfenaxX KOJIOUIHOM XMMUH. ‘
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15.1. KIACCHOHKAIAA CYCITEH3WH

Cycnensuu pasjensioTCd M0 HeCKOJLKUM IIpU3HAKaM.

1. ITo mpupose zECHEPCHOHHOM CpPEXLI: OPTAHOCYCIIEH3NH
(AucmepcuoOHHAA CpeAa—OPTrAHHYECKANd MHAKOCTh) X BOAHEIE
CYCIeH3HHN.

2. Tlo pasMepaM YaCTHI AUCIEPCHOH (a3bl: rpydbie CyCIeH-
auu (d > 1072 cm), Tourne cycnensun (-5 - 107% < d < 1072 cm),
wyrn (1 -10° <d < 5 - 107%cm).

3. 1o KouuenTpanuyu 9acTHui AucuepcHol dasni: pazdas-
JAEHHbIE CYCIICHSVY (B3BeCH) H KOHIESHTPHPOBAHHLIE CYCHEH-
auu (macTsI).

B pasfaBneHHBIX CYCIIEHINAX YACTHIEI cBOGOZHO mepeMe-
INAYOTCA B JKHUAKOCTH, CHOEILIEHMEe MEXAY YacTHIAMM OTCYT-
CTBYeT W KaXXJad JACTHHA KHHETHYECKM He3asmcmMa. Paa-
6ABJICHHBIE CYCIIEHBHH — ITO C60600HOdUCnepCcHble BecempyK-
myprvie cucmembl,

B KOHNEesTPHPOBAHHHX CYCHEHIHAX (IACTaX) MeKAY UA-
CTHIIANMY ZelCTBYIOT CIIBI, IPHBOAAIIEe K 00PA30BAHNIIO OII-
pegeleBHoOl CTPYKTYDPH {mpocTpancTBenHOM ceTwu). Takum
00pa30M, KOHIEHTPHPOBAHHLIE CYCIEHIHHA — 3TO c8f3Hoduc-
nepcHble CMPYKMYPUPOSAHRbIE CUCTRLMbL.

KoHKperHEle 3HAYEHAS KOHIESHTPAIMOHHOIO HHTEDBANA,
8 KOTOPOM HAYHHAETCH .CTPYKTYpPoOoOpasOBaHHE, HHAWBHUIY-
ANLHE B 3aBUCAT, B IEPBYIO OUepeh, OT HPHPOAH (a3, dop-
NI YACTHY, AECOEPCHOH hasH, TeMNnepaTyphl, MEXaHMIECKHX
BosgeifcTeii. Bonee moapoBmo aToT Bonmpoc GyZeT paccMor-
PEE B pasgele, IOCBAMICHHOM CBOMCTBAM KOHIEHTDHPOBaH-
HBIX CyCcReH3ZH. 34eCh JKe MH TOALKO OTMETHM, UTO MEXaHH-
gecKHe cBOHCTBa pasbABIIeHHLIX CYCHEH3HI ONpesesaoTcs,
raaBEEIM 06pa3oM, CBOMCTBAME AHCIIEPCHOHHON CDERH, a4 Me-
XAHMYECKMe CBOHCTBA CBABHOAHACIIEDCHEIX CHCTEM OIpeAesis-
10TCH, KPOMe TOT'0, CBOHCTBAME AUCHEpPCHOH DALl ¥ THUCIOM
KOHTAKTOB MEXXJY YACTUIIAMHE,

15.2. METOJBI DOJYYEHHA
PA3BABJIEHHBIX CYCIIEH3HH

Cycnensnn, TAX e KaKk H J0Y0 APYTYI AUCIEPCHYIO
CHCTEMY, MOYXHO NOJYYHMTH ABYMHA TPYNIAMH METOZOB: €O
CTDPOHL! rpyDOMECIEPCHEIX CHCTEM — OJUCREeP2ayUOHHbIMU
AemodaMi, ©O CYODOHE HCTHHHHX PACTBODOB — KoHJeHca-
BUOHASLMI MEMOIOME. .
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PaccMmaTprBan KOHKPETHEIE METOAEL IONYYEHHS CYCHeH-
3UH, MOJIE3HO BCIIOMHKUTH, UTO CYCIEH3HH — 3T0 B3IBECH NO-
powros B xugKocTu. CaegosatensHo, HauGoJiee IPOCTHIM B
IIYPOKO PACHPOCTPAHEHHBIM KaK B IPOMBINIIEHHOCTH, TaK
# B OnITY MeTOZOM MONy4YeHHA pasbaBieHHpIXx cycHeHa3mit
AsndeTcd B3baNTHIBAHAE COOTBETCTBYIOMETO MOPOIIKA B ITOM-
XomAmei KUAKOCTH € VCHONL30OBAHWEM Da3NWYHEIX mepe-
MEMIMBAIOOINX YCTPOHCTB (MEIIANOK, MEKCEDPOB ¥ T, X4.). [na
NONyuYeHNA KOHIEHTPHPOBAHHGLIX CycrmedHswid (mact) coor-
BETCTBYIOO[HE HOPOIIKMN PAcTHPAOT ¢ HeGOJNBIIUM KoJAwde-
CTBOM JKHAKOCTH.

Tax KaK CYCIIEHIWH OTJAMYAITCA OT JIN030Jed TOABKO
TeM, YTO YacTHOLI B HUX HA HECKOJABKO HOpAAKOB Gonbie,
BCE METOALI, KOTODPEIe MCHOJIL3YVIOTCA AJA MONYyUeHVdA JHO-
sojneif, MOXHO MPMMeHATh M AJNdA IMOAYUeHUA CycneHsWi.
IIpu aTom HeobxomuMO, YTOOH cTeleHh W3MeNbUYeHUA AUC-
nepramuoHHEIMY MeToJaMu Onijia MeHbIIEe, YeM HpK IOJY-
YeHHY Nuosoneil, Ilpy KoHZeHCAIIMOHHEIX METOZAX KOHIEH-
canno HeoOX0IMMO IIPOBOAUTS TAK, YTOOLI 06DA30BEIBAIVNCE
YacTHIOEI, uMelomue pasmepul 1075-1072 ¢cm. Pasmep ofbpa-
SYIOmMUXCcA YacTUI 3aBMCUT OT COOTHOIIEHHA CKOpOcTeH
o6pazoBanudA 3apOABIIIEH KPUCTANIOB U UX pocTa. Ilpu nHe-
Soabwiux cTeneHaX nepeckmenus o0sYHO 06pasy0Tes Kpyn-
HEIE YaCTHIILI, IpY foabvwux — Menkue. IlpensapurensHoe
BBEJieEVe B CHCTEMY 3apOARNIel KPHCTANIHIANUY IIPUBO-
IAT K 00pA3OBaHWI0 MPAKTHYECKH MOHOJHCIIEPCHHIX CYC-
neHsuil. YMeHpllleHHEe AUCHEPCHOCTY MOKET OLITh JOCTHTI-
HYTO B pesyJIbTaTe H30TEPMUYECKON ITleperoHKy mpy Harpe-
BaHWH, KOTZa MeJKMEe KPHCTANJIHK PACTBOPAITCA, a 3a MX
CcUeT pacTyT KpymHHEe.

IIpn aTOM ZOMMKHE COOMIOZATHCS YCJAOBHSA, OrpaHVYH-
BAIOI{HE BO3MOKHOCTH 3HAYHTEIHHOTO PagPacTaERd M cIen-
JeHH YacTUI AVchepcHo# dasnl. JucnepcroeTs 06pasyo-
mUXcd cycneHawi MOHO peryaupoBaTh TakyKke BBeZeHHEM
ITAB.

CycneHsuy oUHIIAIOT OT HpUMecel paCTBOPEHHBIX BEIIECTB
JMANTU30M, 2JAECKTPOSHANN30M, PHILTpOBaBUEM, LHeHTPHOY-
TYPOBAHUEM.

Cycnensuu o0pasyloTes TakyKe B peayabTaTe KOATYIATHMA
maosoneit. CregosaTerbH0, CIOCOOEI OCYIIECTBICHUS KOATY A~
IIMH — BTO OXHORPEMEHHO W METOALI NOJIyYeHHA CYCIleE3ni.
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Bce BLIIIecKazaHHOE Kacaloch MPOMBINLACHHLIX X GLITO-
BEIX cycrneHsuil. IlpupogHsle cycneH3HH (a WMBE ABIAIOTCH
IpPaKTHUYECKH Bee BOJOeMBI 3eMaIN) 06pasyiOTesa BeJeJcTBHE
IMOmazaHus B BOAY TBEPALIX YacTHI, B PedyiLTaTe paspylie-
HAA a9p0soNieil, a TAKKe IPY AUCIEPTYPOBAHUH [I0YB, TPYH-
TOB K CKaJIbHEIX ITOPOJL IIOK BO3AeHcTBMEM cHX npubosd, opu-
AHMBHO-OTIVBHBIX ABJEHHUH, DK JBYKEHHM JIGTHUKOB.

15.3. CBOMCTBA PA3BABJIEHHEIX
CYCIIEH3HI

OTcyrcTBUE CTPYKTYPEI B pasfaBAeHHBIX CyCHeH3VAX H
HaJKUYKWe ee B KOHIEHTPUPOBAHHEIX O0YCIOBINBAET pesKoe
pasigy¥e B cBoicTBax aTHX cucteMm. OcTaHoBHMCA Ha pac-
CMOTpPEHUY CBOHCTB pasbaBieHHEIX cycHeH3wil.

Mzur yxe oTMeUany, UTO KOJIWYECTBeHHO pasGaBleHHEIE
CYCHEeHSHY OTJWYAIOTCA OT JIHO30Jiell pasMepaMy dYacTum,
AUCHepcHOH dassl:

deyen — 1075 +1072 cm,

Aoomett — 1077 + 1078 cm.

K xaxpM Ke KauecTBeHHEIM WSMEHEHUAM B cBoiicTBax
aro npuBogut? IlonmraeMca B aToM pasobpaTscs.

ONTHYECKHE CBOICTBA
PA3SBABJEHHBIX CYCIIEH3HH

JAnuER! BOAH BHAXMOI YaCTH cHeKTpa JIe:KaT B mpeje-
nax ot 4 - 1075 em (dpuoneronniii ceer) fo 7.- 1075 em (xpac-
Beiil ceet). CBeTOBas BOJIHA, NPOXOZA Uepes CYCHEH3HIO,
MOMKeT NOoTJoIaThca (TOTAAa CyCHeHSHA OKpalieHa), oTpa-
JKaThCA OT MOBEPXHOCTH YACTUL, AUCIIEPCHOM daskl 10 3aK0-
HaM reoMeTpPHUYeCcKOH OonTUKY (TOTAa CYCHEeH3HSA BEITAATUT
KaK MYTHad) H TOJIBKO B BEICOKOZUCIIEPCHBIX CYCIIEHSUAX —
myTax (5 - 107%) momer mabnogaTbca cBeTopacceHUE, OT-
KJIOHAIOMeecd OT sakoHa Pamea’2?,

B onTryecku#f MUKPOCKONI BHAHH YacTHIEI, pasMep KO-
Tophx He MeHee 5 - 107% cM, uTO cooTBeTCTRYeT GONBIIVE-
c¢TBy pasfapJieHHBEIX CYyCHEeHIWIl.

12 Cperopaccesnne, LO 3uKoHY Pases, Ha6monaeTca AxA chepHiecKux,
He WOrJOmWANINX CBET, HeNPOBOAAMINX YACTHIL, NI KOTOPHX BHIMOJHSET-

CA MepaBeHCTBO: _&;Z <0,3, r.e. r<(2~4) 10%m.
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SJEKTPOKHHETHYECKUE CBOUCTBA
BOJHBIX CYCHEH3HH

DIeKTPOKMHETHIECKHEe CBOMCTBA CycHneH3uil moZoGHBI
AHANTOTWYHBLIM CBOMCTBAM TUApO3oNeidl M 00ye/oBnensl 06
PasoBaHMeM HA MOBEPXHOCTH YacTHN, ZHCIEPCHOH dassr
ABOMHOTO 2JEKTPHUYECKOTO CJOA U BOIHUKHOBEHHEM BIEKT-
POKMHETHYECKOro HOTeHIHaka. Beanuunna AseTa-mOTEHIM-
ana B CYCHEH3MAX TAKOr0 e HmOpsAgKa, YTO ¥ B 30MAX:
cycomensud ksapua — —44 mB, cycnensus rimun — —49 mB,
cycHeH3Hd nuasieHoro Kopyuaza (Al;03) — —20,5 mB, sons
CepHHCTOTO MBIHILAKA — —90 MB, 301b FRAPOKCHAA JKele-
sa (III) — +52 mB.

HsMepuTh BenWYuHy JA3EeTa-MOTEHOHANA B CYCHEHIHSX
MOSKHO 3JIEKTPOOCMOTHYECKHM CIIOC000M, HaOAIOAas 3a 00 Hem-
HO# CKOPOCThIO HePeBIKEHNA KIAKO ANCTIEPCHOHHOM cpe-
Abi Uepe3 HeNOABUIKHYI0 AmadparmMy, NpuroTOBJIEHHYI0 H3
IMOPOIIIKAa, MONYUYNBIIErOCd B peayibTaTe CeMMeHTalNH AAH-
HOH cycrenann (06bI9HO TaKkylo AuadparMy nOAy4Yal0T DEeHT-
P YTHPOBAHHEM CYCHEeH3UM).

Wcnonssopanue I onpefesiennsa A3eTa-IIOTeHIIHANA Ya-
CTHI, B CYCHEH3HW 3JeKTpodopesa, KaKk NPHEATO B clyuae
NHo30Jei, 3aTPYLHEHO TeM, YFO KPYOHEIC YACTUIH CYCHEeH-
3uit GYAyT He CTONBKO MEPENBUTATLCA K BIGKTPORY, CKOABKO
ocefaTh HOf JefCTBHeM CHJL THAMXKECTH. ‘

OxHako B CyCHEeH3WAX IPOABIAIOTCA BCE YeTHIpE BHAA
SJIeKTPOKMHETHIECKHX ABMeHUH, HabmoAaeMuIX B Nnodob-
HBIX 30JAX; 3AeKTpodOpes, 3NeKTPOOCMOC, IOTEHIHAN TeUe-
HHA, TOTEHIINAA CefHUMeHTAINH. o

Bonee Toro, asnenne anexrpodopesa GLLA0 BlIepBREIE OIE-
cano npoteccopom Mockorckoro yEusepcureTa 8 1809 rogy
Peiiccom uMeHHO Ha IpUMepe CYCIEHIUM I'TWHH, a SBJIeHHE
3NEeKTPOOCMOCA — HA NPHMEpe CyCHeH3HH KBapna, KOTOpOi-
Asasnachk guadparMa U3 KBapHEROro HecKa. :

Ozxna w3 BarHeHmMux obnacrell HpUMEHEHUS JJIEKTPO-
KHHeTHYECKHUX SBJIeHHH — HaHeceHHMe HMOKPHITHI Ha paas-
AMYHEIe TOBEPXHOCTH BdAEKTPOPOpeTHUYECKHM METOLOM.
Hanusni MeTox, ofecireunBaomuii BHCOKYI KPOIOOIYIO CIIO-'
co6HOCTL, NMO3BOJAET IONyYaTh PAaBHOMEDHEIE HOKDHITHSA
Ha feTandx cIOoxHOM Koudmrypanmm. Ilpm anextpodope-
THYECKOM MeTOKe HaHeCeHWsd HMOKPHITHH OJHMM H3 JJIEKT-
POZROB CIYKHT AeTaNb, Ha KOTOpOH GopMapyeTCH IOKPSI-.
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THe, IPYIEM — e€MKOCTh C cycmeHsHelf, aucnepcuan dasa
KOTOpO# HaHOCHTCA Ha IIOBEPXHOCThL AeTanu. Ilocrme Toroe
Kax Ha sJMeKTpoie chopMupyeTcs HOKPLITHE, KaK NpaBH-
J0, BOBHHKAET 2JIeKTPOOCMOC, B Pe3yJIbTaTe KOTOPOTo MU -
KOCTBH BBIXOJHNT H3 CAOA NMOKPEITHA M OHO CTAHOBHUTCA 6O-
Aee MAOTHBIM,

B mameit ¢crpase ycHemso aKCILIVATHPYIOTCH aBTOMATH-
YyeCKHe JUHNY I'PYHTOBKH KY30BOB asToMo0mIe aaexTpodo-
PeTHYECKNM MeTOLOM.

MOJERY AIPHO-KAHETHIECKHE CBOUCTBA
PABBABJIEHHBIX CYCIIEH3HH

PaaMephl yacTHH B CYCHEH3HAX OXBATHIBAIOT JOBOJHHO
Goanmoii maETepBax: or 107 eM 1o 1072 cM u Gonee. Iloaromy
MOZEKYJIAPHO-KUHETHHECKHe CBOHCTBA CycHeH3ui#l pasaug-
HEI H OOPEJENAIOTCH CTENEeHbI0 NX AHCHEPCHOCTH.

Jnsa cycrensnit, pasmepsl uacTun B Kotopux 10°5-107 cm,
#abMIORAETCS YCTaHOBNEHYE JudhpyUpHHO-CeOUMCHMAULONHO20
pasHoéecua, KOTOPOe OMMCHIBAETCH IHIICOMETPHYECKHUM 32KO-
pom Jlannaca-Tleppena (cv. pasgen 10.1):

Vv, =V e,

Vip-polg
kT
HOCTh JHCOEDCUOHHON Cpejnl; § — YCKODeHue CBOGOTHOTD
HaJEeHWS; Vp — KOHIEHETpANH YACTUL ¥ AHA COCYZa, KOr'4a
h = 0; va — KOHOEHTpPanHUNX HACTHI, HA BEICOTE & OT JHA
cocyma; V — o0beM wUACTHOM, AN COEPHUECKHX HTACTUI

rge A= » p — ILIOTHOCTH YACTHILI; Pg — IAOT-

4
pagnycar V = gm‘a.

Ha aTHX cycneHandaX CHIBHO CKASHIBAIOTCA KOHBEKIIHOH-
Hble TEeIJIOBbIe HOTOKH, KOTOPhIe NPENATCTBYIOT OCEAAHIIO H
YCTAHOBICHHIO PABHOBECHA.

B cycnensuax, pasMephl YacTHL, KOTOPHIX JEXKAT B TIpeae-
aax or 107 cm ao 1072 cm, GpoyHOBCKOE ABHIKEHHE IIPAKTH-
YeCK¥ OTCYTCTBYeT, B HUX HaOMozeeTcs ObIcTpas ceuMeHTa-
nus, cKopoeTs KOoTopo# (U,,,) olpefenserca ypaBECHHEM:

U <2 e-poe
oex j »
.91]
e 1} — BASKOCTE CPEREL.
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Ecan uasMepts Uy, TO MOMKHO OIPEJENIUTh PATHYC Ya-
cTHIEL (T):
U cexM

2p-po)g

BTOT OOAXOA NJEXHT B OCHOBE ceaumeumalguouuoeo aHa-
au3a cycueHsuit m nopomkos. Iloxpo6Groe onucanue cexu-
MEHTAIIMOHHOI'O aHaJIH3a JaHO HHXKe,

'15.4. CETMMEHTAITHOHHASI YCTONYHUBOCTD
PA3BABJIEHHBIX CYCIIEH3U

CedumeHmayuoHKAA YCMOIYUBOCMY CYCNEeR3UU — 3MOo
CNnoco6HOCMb ee COXPAHAMb HEU3MEHHbLIM 80 8DeMeHU pac-
npedenenue wacmuy no o6semy cucmemsl, m. e, cnocobHocmb
cucmeMbi nPOMUBGCMOaMyd delicmauio cunbt maicecmu.

Tax Kax GOJBUIMHCTBO CYCHEH3WH OKA3LIBAIOTCA IIOJH-
IUCHEePCHEIMY CHCTEMaM¥, COZEDP:KAINUME K OTHOCHTENLHO
KPYIHEIE YaCTHIIEI, KOTOPbIe HE MOT'YT y4YacTBOBaTh B GpoOy-
HOBCKOM ABHXKEHUH, CYCIIEHSHY SABAAIOTCHA cedUuMeHmMayuon-
HO (KHHETWYECKN) HEYCTOHUMBLIMY cucTeMaMu, Ecnu naor-
HOCTB YaCTHI MEHLIIE IIJIOTHOCTH JUCIIEPCHOHHON Cpefnl, TO
OHH BCIJNEIBAIOT, 4 ecal GonbITe — OceZaioT.

Hayuenune cepumMeHTanNH cycneH3HY cBA3aHO, B NEDPBYIO
ouepesb, C MOAYYeHEWEM KPHBEIX HAKONJIeHUA ocafka (KpH-
BHIX cemuMeHTamum) m = f(t). KpuBsie HaKOOJNEHUA MOTYT
OHITL ABYX BHAOB: ¢ meperunGom miau Gea neperuba. Ycrauos-
JeHO, YTO BHJ KPHBEIX CeZHMEHTAIIMHU 3aBHCUT OT TOTO, AB-
IAeTCH U CeIMMEHTHPYIOmAd CYCIeH3Ud arperaTHBHO yC-
ToiunBoll unu mer. Ecauw ceguMeHTAIMA CONpPOBOXKIAETCH
YKPYNHEHHEM YaCTHI[, a CAeJ0BATeJbHO, YBeJINUEeHHEM CKO-
POCTH MX OCeIAHHS, TO HA KPUBEIX CETUMEHTAI[MHA [TOABIAET-
ca Touka meperuta. Ecnu ke cycneH3us arperaTuBHO yCTOM-
yuBa (HET KOaryJidlluy), TO Ha KPUBOH CeZUMeHTAIIMY Iepe-
rub oTcyTeTByer. XapaKTep OCAAKOB, MOAYUYEHHBIX B TOM U
JAPyroM cliydyasx, TaKoKe pasiawveH,

B azpezamusno ycmoiluueblx cycnensuax ocejanue dac-
THI, IPOUCXONUT MeAJeHHO K GopMuUpyeTcA OUEHb IIOTHEIA
ocagok. O6bAcCHAETCS 9TO TEM, UTO HOBEPXHOCTHLIE CJIOH IIpe-
HATCTBYIOT arPerHPOBAHNIO YacTHI; CKOJIb3A APYT II0 APYTY,
YyacTHUBl MOTYT HepefiTH B IOJOKeHWe C MUWHMMAaJILHOR
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NOTeHHUaJMbHON 9HeprueH, T. e. ¢ 00pasoBaHMeM YIAKOBKH,
61u3k0i K mioTHeire. B aToM cayuae paccrosnue MexRIy
YACTUOAMY H KOODAMHALMOHHOE YMCIO (UMCI0 COCeXHHX Ya-
CTHI) B OCaJKe TaKON CeXMMEHTHPYIOUIEH, HO NpefeNbHO
cTa0HINB3PORAHHOM CYyCIEH3NH, ONIPEAENAETCHA COOTHOIIIEHEEM
MEXIY:

® CHJION TSIIKECTH;

* MEXMOJEKYIAPHLIM IPUTHXKEHNEM YACTHIL;

¢ CHJIAMH OTTAJIKMBAHNA MEXAY YACTHIAMU, 00eCcIIedHBaI0-

(MMM 8TPETAaTHBHYIO YCTONUYMBOCTh CYCIEH3HH,

B azpezamusno neycmoiinusvlx cycnen3uax oceganve 4a-
CTHI] IPOUCXOAUT 3HAUNTENbHO GhICTPee BeleAcTBHe 00paso-
BaHus arperaToB, OZHAKO BHIAENIIOMMIICT OCALOK 3aHUMAeT
ropaszo GoAbLIIHM 06beM, TAK KAK UaCTHUIBI COXDPAHAIOT TO
caydaiiHoe B3aMMHOe PacIOJOKeHie, B KOTOPOM OHH OK&3a-
JUACH MPH [EPBOM JKe KOHTAKTe, CHJbI CHEIJIEHHA MEXAY
HUMHA COM3MEPHMEI ¢ HX CHJOH TsaecTu wiam Oojbmie ee.
Hab6nrogaercsa anmsomerpus (T. e. npeobiaxanve OZHOTO H3
pa3MepoB YACTHUIILI HAX ABYMS APYrUMH) OGpPASYIOUIUXCS &r-
peraToB uiu ¢uiokya. McenegoBaHusa NOKA3LIBAIOT, YTO HAH-
GoJiee BepOATHHI HENOYedYHBbIe H CIMPAJbHEIE IEPBOHAYANb-
Hble ATperaThl, U3 KOTOPHIX 3aTeM MOJYYAIOTCHA OCAAKHU GOJIb-
HIOT0 CeTUMEHTAIMOHHOTO 00'beMa.

Pasnnune celuMeHTAIIMOHHBIX OOBEMOB AI'PEraTHMBHO ycC-
TONYMBBIX ¥ HEYCTORUYMBEIX CHCTEM Hambosree yeTKO IIPOSABIA-
€TcH, ecyI YACTHUI[RI UMET cpefHHe pasMephl. Eciy yacTunbl
KpylIHBIe, TO, HECMOTPA H& TO, YTO CYCHEH3MS arperaTHBHO
HEeyCTOHUMBAA, OCANOK NOJydaeTcs Oojiee IIOTHBIM M3-38 3HA-
YUTENLHOH CUJBI TAXKECTH, 3a4aCTYIO IIpeodaaaiouieli Hax CH-
JIaMy chelJIeHHA MeXAy YAacTHHaMHu, EcJIH 2Ke 4aCTHOLI O4eHb
MeJIK¥e, TO ¥ B arperaTuBHO YCTONUKBOM cucTeMe u3-3a MaJOi
CHJIBI TSAXKECTH 00pa3yeTcs Upes3BhIvaiino NMOABMIKHEIN OCANOK.

15.5. ATPETATHBHAS YCTONYHBOCTD
PA3BABJIEHHEIX CYCIEH3HH

Azpezamusnaa ycmollsueocms CYycneH3uUu — amo cnocoo-
HOCMb COXPAHAMY HEUIMEHHOIL 60 8peMenlt cmenenb ducnep-
cHocmu, m. e. pa3mepsl LACMUY U ux uHOusUdYyaAbLHOCMY,

ArperaTuBHAs yCTONYHBOCTH pas0aBiIeHHBIX cyclieH3uit
BechbM& CXOJHA C arPeraTMBHON YCTONUHBOCTBHIO JIMOGOOHBIX
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soneit, Ho cycneHaus #BnAwTCs GoJiee arperaTHRHO YCTOM-
YHBHIMH CHCTEMAaMHU, TAK KAK COAECPKAT GoJlee KpynHbIE 1aC-
THOBLI M, CJAEJOBATEJIFHO, NMEIOT MEHLIIYIO CBOGOAHYIO HO-
BEPXHOCTHYIO dHEPIHIO,

IIpm HapymeHuWM arperaTHBHON YCTOWYHBOCTH CYyCIeH-
3UY IPOUCXOANT KOAZYRAYUA — CIUNAHHE YACTUN THcHEpC-
HoW (dasel. Koarynanus — 3TO caMOIIPOM3BOJILHLIM Mpomnecc,
TaK K&K COIIPOBOKIRAETCA YMeHbIIeHueM ¢BOOOAHO aHeprau
CHCTEMEl 33 CUeT YMeHbIneHHS MexdasHoil moBepXHOCTH.
ITOT IponecC BHAJNOTHMYUEH TOMY, KOTOPHIH IPOHCXOAHT B
AWO30NAX, 0ONlee TOro, KOATYNAUMA JHUO30Mesl MPHBOAHT K
obpesoBaHUIO cyclieHaH#i H Aajlee MOYKET IIPOJOJKATLCH B
HEX, IPUBOAA XK o0pAsOBAHMIO OCAAKA. OTOT OCEAOK YRCTO
ABNAESTCA KOHIEHTPUPOBAHHOK cycnieHaueil (nnacroit) — 7. e,
CTPYKTYpPHPOBaHHOM cHCcTeMoii, cBOCcTBA KOTOpOH OYAYT pac-
CMaTPHUBATLCA B OTAEALHOM pasfelie.

Ana focTUMEHHN ATPEraTHBHOR YCTOMUYHBOCTH CycieH-
3ud Heo0XOAMMO BHIIOJHEHHE IO KpalBeil Mepe OZHOrO H3
EBYX yeaoBuit:

e cMAYUBAGMOCTh IIOBEPXHOCTH UYACTHI] A¥CHepCcHOH (asbl

AucnepcHoOHHOM cpenoii;

e HajMuue cTabmausaropa.

IIeproe ycaoBne. Eciiz aCTHIOM CYCHEH3HH XOPORIO CMAa-
YHBAIOTCH AHCHEPCHOHHOMN cpenoil, T0 HA UX NOBEPXHOCTH
06pasyeTcs cOAbLBATHAA 060JI0UKA, OGNAARIOMAS YIPYTHMA
CBOMCTBAMH H MOPENATCTBYIOIIAS COSJHHEHWIO UACTHI] B
KDYUOHBIE ArperaTsl. Xopomas CMauHBAEeMOCTh YACTHI, HA-
Omiogaercad B CYCIeH3HAX IMOASPHBIX YACTHI B TIONSPHBIX
KEJKOCTAX U HEMOJAPHHX YACTHL, B HEMONAPHBIX KHIKO-
CTHX.

TIpuMepoM arperaTMBHO YCTOHUMBRIX cycHeHsuit Ges cra-
GHTH3aTOPA € COJBLBATAIHOHEBIM MEXAHH3MOM YCTOHYHBOCTH
ABJISAIOTCA CYCIIEH3HH KBAaPIA B BOJe H caXku B Gensose, Tax
KaK KBapIl XOPOII0 CMAYMBAETCS BOAOM, a cayka — BeH30JIOM,
STH CYCHEH3UH ATPETATHBHO yCTOHYMBEI 6€3 TpETHEro KOMIIo-
HeHTa — cTabunuasaropa. Ecan saMenuTh ZHCIIEPCHOHHYIO cpe-
Iy, UCKIIOUAS TeM CAMBIM cMauusapme (HampHMeD, pasme-
IAaTh NOPOINOK Ca’KH B BOAE), TO HONIYUAETCA ATPETATHBHO
HEYCTOHUMBAR CHCTEMA — UYACTHIHI CAlKW BOJOM He cMAUWBA-
IOTCA, THApaTHEaA 00on0uKa He obpasyercs U HeIRIHINEHELIS
YACTHIKH AGTKO COEARHIIOTCH APYT ¢ KPYTOM.
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Bropoe ycaosue. Eciii uacTunpl CyCIeH3HH He CMAIHBA-
I0TCA MAH IJIOXO CMAYHBAIOTCA AVCIHEPCHOHHON cpeloOil, TO
HCIONBL3YIOT cmabuaiusamop.

Cmabuausamop — smo eeujecmaeo, dobasaernue xomopo-
20 8 QucnepcrYI0 CUCMeMY NOBLLIULAEM €€ azPezamusHyio yc-
moiiuusocmy, m. €. NPeNnAMCMEYEMm CIUNARUID LACMUY.

B kaugecTBe cTAOUIN3ATOPOB CYCIEH3HH NPHMEHAOT:

® HHU3KOMOJEKYJIAPHBIE DJIEKTPOJHUTE;
o xoanongaeie IIAB;
¢ BMC. :

MexanuaM HX cTalUIM3UpYIOINEro XeiCTBHA pasJinueH,
B 38BUCHMOCTH OT IPHPOZABL CTACHIHIATOPA PEaInsyeTcH OIHH,
a yame HeCKOJIbKO ($aKTOpOB YCTOMYMBOCTH, AHAJIOTHUYHO
TOMY, K&K 3TO NPOHCXOAHUT B JHOPOOHBIX 3oaax. OrMerum
BO3MOMKHBE (PAKTOPHI yCTOHUMBOCTH: aACOPOIMOHHO-CONBBAT-
HEBIH, 3JIEKTPOCTATAYECKUH, CTPYKTYPHO-MeXaHHUYEeCKH, 3H-
TPONHAHEIH, rEAPOAMHAMHYECKHH.

Ecny cTabRIN3aTOp SABASETC MOHOTeHHEIM BeIIlecTBOM (pac-
najaerca B PACTBApe HA HOHBI), TO 00ASATEJLHO HeHCTBYeT
IEKTPOCTATHYECKHH (PAKTOD YCTOMUMBOCTI: HA IIOBEPXHOCTH
gacTull obpaayerca ABOIAHON 3/IeKTpUYECKHIl ClI0il, BOSHHKAET
NEKTPOKMHETHYCCK I MOTEHIMAJ ¥ COOTBETCTBYIOLIHNE JJIEKT-
POCTATHYECKHE CHJIH OTTAIKHMBAHKSA, NPENATCTBYIONIUE CIUIIA-
HHIO YaCTHIL, ONeKTPOCTATHYECKOE OTTANKIBAHIE YACTHL, OIH-
cauno teopueii JIJIPO (cm. paspen 10.4). Ecau aro nonorennoe
BELIECTBO — HUBKOMOJEKYJISPHEIH HeOpTraHWYeCKui 9JIeKTpo-
JIAT, TO €10 CTa0WINSHpYIolilee AeiCTBHE OrPAHIMNHBACTCH TONBLKO
aruM paxropoM. Ecau ke HOHOreHHOe BEIIECTBO — KOJLIOKA-
Hoe IIAB mid DONMBJIEKTPONNUT, TO DEaNM3yIOTCA H APYIHE
thaxkTOpHI yCTOHUMBOCTH, PACCMOTPUM KX ITOAPOOHEee,

CTABAJIR3HUPYIOMEE AEACTBHE
KOJJIOHTHBLIX ITAB

CraGuiasupyiomiee aeificrsue koamoupubix ITAB onpege-
JISTeTCA X CIIOCOOHOCTBIO afcopbupoBaThea Ha MesRdasHOM 11o-
BepPXHOCTH, 00pasysd aacopOnuonHEIe NIeHKH, Benefcrsue BhI-
COKOIf ITOBEPXHOCTHOM aKTHMBHOCTH KOoHUeHTpanua IIAB B mo-
BEPXHOCTHOM CJIO€ B AECATKH THICAY Pas MPEBLINiaeT ofEEMHYIO
KOHIIEETPAIMIO, I03TOMY B 8ACOPOIMORHLIX IJIEHKAX, TAK JKe
Kax u B munesiax ITAB, mpoucxopur acconpamua HENOJAD-
Buix rpynn. CrpoeHHe aCcOpPOMIOHHOr0 CIOS 3aBHCHT OT:
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s npuponsl [TAB;

® npEpPOAH Mexdas3Hoi MOBEPXHOCTH (FPRHMIIEI: «TBEPAASK
YACTHIA—IKUIKAA Cpelas);

® CTelleHU 3AIMONHEHHS NOBEPXHOCTH,

® Ha/IMYHA B AUCIePCHOHHON cpele PASINYHLIX Z00aBOK.

HsmeRrenue cTpoeHus agcopbImoOHHOrO CN0s OTPAKaeTCH
HA ero 3alIHTHBEIX CBOMHCTBAX.

Koanounguoe ITAB, umes zudunbuoe crpoenHue, criocoGHo
aAcOpOPOBATHECA KAK HA IONAPHBIX, TAK ¥ HA HEIOJSPHLIX
TIOBEPXHOCTAX, MUOPHIHIUPYA HX.

B cOoTBeTCTBMH € IPABUJIOM YDAaBHHBAHHS IOJIAPHOC-
Teft Pe6ungepa crabunusupyiomee geiictsue IIAB nmposs-
JIsleTCA TeM 3aMeTHee, YeM GOoJIbIme NepBOHAUAIbHAA PASHHE-
I8 B IONAPHOCTAX TBepAOH 4acTHLHI M XKUAKONR AHclepcH-
oRHOE cpegnr. TakuM 06pasoM, IpH HCIONL30BAHHH B
kKadecTBe cTabunusaTopa xoanouguoro IIAB peasuayercs
aZcopOnHOHHO-CONLBATHELE darTop yeToituuBocTn., Hanpu-
MeD, YTOOR MONYYHUTH cYCIIeH3HIO CaXKH B BoAe (puc 15.1),
HCIIONB3YIOT OJIeAT HATPHHA, KOTOPHIH HeNnOMAPHLIM yrieBo-
AOPOAHBLIM PATHKANIOM afZcopbupyeTcs HA 4aCTUIIAX CAMH, a
NOJNAPHAA FPPYNIa, HAIPABJIEHHAA B CTOPOHY BOALI, €10 FHA-
PaTHPYeTCA ¥ TeM C&MBHIM IIOBEPXHOCTb YACTHUIIH CTRHOBHT-
cd cMauuBaeMol BoAoH (ruapodHIH3UpYeTCH), CYCIIeHIHS
cTabunusupyercs. AHANOTHUHEIA mpouecc MBI IPOBOAUM,
KOTI'Ja MOeM pYKH, 3arpasHeHHhIe casell, HIH MOEM NOCYRY
nmocie MKUPHOM IMHIIH,

OsneaT HATPHA MOYKHO MCIONBL3OBATH H NN cTalHIH3a-
nHy cycneH3uH cniukarens (SiO,) B GeHsone (HemosdpHas
muakocts) (puc. 15.2).

B aTOoM cayuae oneatT HATpHA OyAeT axcopOHPOBATLCA HA
IIOBEPXHOCTH TBEPAOIl 4acTHILI CBOeH MOJAPHON rpynmoii,
HAUPABAAS YIrJIeBOAODPOAHEIHA PAJVKAN B CTOPOHY GeH30JH.
TeM caMBIM MOBEDXHOCTDL CHIMKAreNsd CTAHOBHTCA rHzpodo6-
HOI1, 6€H30JI ee CMAUMBAET, H CYCIIeH3HA CTAOHIH3NpYeTCH.

O——— Oneam nampus

Prc. 15.1 Puc. 15.2
Hoxguenue Cmabuauaayux
cycnexniuu
cycneHauu
HenonspHas o aglcu 6 80d¢ CURUKGZEAR

8 OeHaone
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—

Ho ayummnii crabunusupyomuuii abdexT rocTuraercs npa
6oxee cnemuduueckoM BuiOope ITAB. IToxbop IIAB naa cra-
6MIM3aluH CYCIeH3MH PASNIUYHOr0 THIIA CXOAEH C MOZGOPOM
IAB gaa crafuiusanuu IOPAMBEIX H OOpATHBIX SMYJILCHIA.
Ecau #eoOxoguMoO cTa0MIM3HPOBATH CYCIEH3HIO MOJAPHBIX
YRCTHUI, B HENOJNAPHOR KUMAKOCTH, TO HCIIONb3YETCA KOJLIO-
unuoe IIAB ¢ suskumu sraueRuavMHu urcen I'JIB, o6erauo 3—
6, T. e, MAJIOPACTBOPUMEIE B BOJe, H3BEeCTHR! CIyJyaH CTabu-
anzanuu ITAB ¢ 30 aTromaMHu yriaepoAa B IenH,

B nuiesoif NPOMEIUNEHHOCTH AJNA 3THX Ieseil ucIons-
3ywoTces aunouasl (EeINTHH), TAHOJIUH H T. X.

Ecau Heo6xofuMO CTa0HIHSHPOBATH CYCIIEH3HIO HEIIOJIAD-
HEIX YaCTHI] B NOJSPHOH KHUIKOCTH, TO IIPHMEHAIOTCH KOJI-
nouansie IIAB ¢ BuicokrMu anavenuamu yucen I'JIB'3, ofsruno
8-13, T. e. AOCTATOUHO XOPOIUO PACTBOPHMBIE B BOJE, TAKHUe
coegnHerua cogep:xar 10—-18 aToMoB yraepoza B memnu.

MakcuMyM cTAaOHIH3HPYIOIIUX cBoMicTs HabnromaeTca y
IIAB c 14-16 aTomMamu yriepoze (Tak HashbIBAeMBIA MAKCH-
myMm HoHaHa). B mumeBoil NPOMBIIUINEHHOCTH AN 9TUX He-
Jeff 4acTO HCIONB3YIOT INPOMWIOBLIA CIIMPT, COM BBICIIMX
KapOOHOBBIX KHCJOT H T. [,

CTABRJIA3HPYIOIIEE AENCTBHAE BMC
H NOJHINEKTPOJIATOB

Crporo roeopd, B KAYECTBe CTAOMIN3ATOPOB AMCIIEPCHEHIX
CHCTEM, B TOM UpC/Ie H CYCIIeH3Mit, MOM<HO HCII0JIb30BATh TONLKO
rakHe BMC, KOTOphEIE SBASIOTCA MOBEPXHOCTHO-AKTHBHBIMH
BeljecTBAMHM M HX HAZO ObLI0 OBl HASHIBATL NHOBEPXHOCIMHO-
AKMUBHBMU B8bICOKOMORCKYAAPHBIMU sewyecmeanu (ITABMC
unu BMIIAB ). YTo6BI 0Xa3aTh 3aITHTHOE AeiiCTBUE, MOJNERY-
JlaM IoauMepa HeoOXoAMMO axcopbupoBaThcA HA IIOBEPXHOC-
TH 9aCTHILI, & 3TO MOXKeT IIPOH30HATH TOJNBKO B TOM CJydae,
€CAU IIPH 3TOM YMEHBIINTCA HOBEPXHOCTHOE HAT)KeHHe Ha
TpPaHHIE pasfena ¢as3. ITH BemecTsa OTIHUYAIOTCH OT KOJJIO-
uzaasix HAB TeMm, 94TO a1 HAX XapaAKTEPHO BOSHHKHOBEHUE
CTPYKTYPHO-MEXaHHYECKOro MaxTopa yCTOHUHBOCTH.

Taxnm oGpasoM, ecliH B KadyecTse cTafuamnsaTopa IpHMe-
Haorca BMC, To Mexanu3M HX AeHCTBHA aHAJOIHYEH MeXa-
HHU3MY KOJUIOUMZHOH sammuTnl nmodolbHeIX 3oneli: azcopbrms

1% O yreaax IVIB xoanonauux JIAB cM. noapobHee pasgen 12.2,
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MOJIEKYJI [IOJIMMepa Ha TBEPALIX YACTHIAX NPHBOIMT K BO3-
HHKHOBEHUIO 3aImMTHOH obonourm, obnagaiomeli Mexanudec-
KOi HPOYHOCTBIO M YHPYIOCTHIO, IPHYEM OTMEYEeHO, 9TO aj-
copbuna BMC sasasgercs meobparumoii. IIna aToro BOKpyr
YACTUIH JAO/KEH CYNIECTBOBATh H3GLITOK MAKPOMOJIEKY.I,
HeoOX0AUMBIH 118 00pasoBaAHKMA HACKIILIEHHOT'O MOHOCKOA HIIH
JaKe IHOJUCIION, DIeKTPOHHOMHAKPOCKOMNYECKHe CHUMKY He-
TIOCPEACTBEHHO JOKAaSaAH HANWYHNE TAKHX 3AMUTHLIX 060JI0-
yer. Hanpumep, afcopOmuOHHEIe CJIOH METHMIEJIIIONO3K HA
JACTHHAX NOJUCTHDOJA HMET Tonmugy 70-100 A. Taxum
00pasoM, BOSHHKAET CMPYKMYPHO-MeXaHULecKUil haxmop yc-
moiiyusocmis, NOJHOCTHIO HPEFOTBPAIIRIONIHI KOATYIAIHAIO
9acTUI, ¥ BOSHMKHOBEHNE MEKIYy HAMH HEeIOCpPeACTBEeHHOr'o
KoHTAaKTA. OH HIPRET IVIABHYIO POJIb B OOeclieueHMH arpera-
THBHOH ycTolunBOCTH eycrienanii. OOLIYHO OH COMIPOBOXKIAECT-
cil sxmponuiinbim haxmopon ycmoliyusocmu, BKJIax ROTOPO-
o JOCTATOYHO BeJHK. 3T0 00YCIOBJIEHO TeM, YTO IpH cOaH-
JEeHHH YACTHAL, CTAOMIH3NPOBEHHHIX MoxekynaMu BMC,
YMEHLIIAETCH YHCJI0 BOSMOMHEEIX KORboOpManuil MONeKyn ro-
JEMEpPa, & 8TO NPHUBOAAT K YMEHLIIeHNIO SHTPOIINH CHCTEME,
TIO9TOMY URCTHIIHI CTPEMATCH OTTOJNKHYTHCA APYT OT ADYTA.
Ecau B xauecTse BMC HCHONBIYIOTCSA IIOMMAIEKTDOIUATHI,
TO K THM AByM (daxropam pgobaBiasercs B TpeTHit — anexm-
pocmamuyeckuil parxmop yemotivusocmu. llonwaneKTpoARTHI-
eTabuIrsaTophl MPUMEHAIOTCA AAS BONHBIX CYCHEH3HiH, T. e.
s crabuiansanuy rogpodobHBIX YacTHH, B HOJMSADHBIX XAA-
rocrax. HauGosee pacpocTpaneHHble BOZOPACTBOPHMEIE TIO-
JIHBJIEKTPOIIATEL — 370 OeJIKOBBIe BemecTsa, aJsI'HHATE, Kap-
BOKCHMEeTHIIEILII0N03a, AMKAIOANAMHAH A T, A,

CEHCHBAIH3ANHS

TIpu ucnonsszopannu BMC B KauecTse €TaGUIN3aTOPOB
CYCIIeH3HI{l HaJl0 IOMHHTL © TAKOM HBJIEHHAU KAK CeHCHOM-
nusanus. CeRcubuansanus — sBJieHEHe YMEHbIIEHUS arpe-
TATHBHOH YCTONIHMBOCTH CHCTeMblI ODH J0GBBNIeHHH K Hef
BBICOROMOJEKYJIAPHLIX COeAUHEHMI,

Panee 370 fBJIeHHe PACCMATPHBANIOCH B OTHOIIEHUH JIHO-
oburIX s07neil, HO OHO XapaxrTepHO H Anda cycueHnsmi. Cencu-
Grmaanny, KaK NPaBANO, OGHAPYMHBACTCA HPH MAJIOM €0-
ZepyRaHUM MAKPOMOJIEKYJ B AUCIIEPCUOHHOMH cpeze M -ofhacHst-
ercs o6pasoPRENeM MERAY OTHXCIIbHEIMY YACTHHAMY MOCTHKOB
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crabmnuaaropa. B cycneHsusxX KAOJHHA H IIOJUCTUPOJIA BO3-
HHKHOBEHHE MOCTHKOB HOK&38HO dJIEKTPOHHOMMKDPOCKOIUYEC-
KHUMH MCCIeAOBAHUIMIY; KOHIEHTPARUAM METHANEILIIONO3EL 1O

~2% oT Beca TBepAOi (aanI OOKYHO OTBEUAET HEYCTOIIHBOE,
a Bhnme 4% — ycTOHYHBOE COCTOAHHE CYCIIEHIHH.

Taxum o0pazomM, pemiaiomee BAUAHUE HA 3aUIATHOE Jeii-
CTBHE MaKpPOMOQJEKYJl OKA3LIBAET COOTHOIIEHHEe MEXAY KO-
JIMYECTBOM IIOJHMEPA ¥ yAeJbHON IIOBEpXHOCTBLIO YACTHII,.

Jlia crabmiausanyy cycneH3HH IIOJHCTHPOJIa HeobGXoamMa
ITOBEPXHOCTHAS KOHIEHTPAIMA METHIIEILTIONO3E! 6 - 1074 r/M2,
Ananorgvunanie COOTHOIIEHHH YCTRHORNEHH U Aaa Apyrux BMC.

B szakiloueHue MOXKHO CKa3aTh, UTO ArperaTHBHAA YC-
TONYMUBOCTL CYCIIEH3UIH B CHJILHOM CTelleHH 3aBHCHUT OT CHeé-
yupuiecrozo B3aUMORLHCTBHA MAKDPOMOJIEKYJ C IIOBEPXHO-
CTBIO wacTHL, fucnepcHol dasw. CnexosarensHo, BriGop BMC
JAnfA cTabMIM3aAlHH CYCIIeH3HH HOCHUT, BO MHOIOM, 9MITHpH-
yecKHH xapakrep.

15.6. METOXEI PABPYMIEHRSA
PA3SBABJEHHBIX cyanﬂsnn

Bajaua paspyleHus CyCIEHIHI ABIACTCA BeChMa HACYIN-
HOM, TAK K&K CTOUHEIC BOHLL IPOMBIILICHHEIX H CEJIbCKOXO-
3AHCTBEHHBIX OPEANPHATHIH, a TaKKe OLITOBLIE CTOKH — 3TO,
B TOH miAm HHO cremeHH, pasbasneHunie cycnenaun'?, Cre-
JLOBATENbHO, OYHCTKA CTOYHBIX BOJA OT TBEPJKIX UYACTUI —
5TO paspymeHue cycmeHaui. CyujecTByeT MHOXKECTBO MeTO-
J0B paspyIIeHHS CyCIEHIHH.

MEXAHHYECKHE METOIH

PA3PYIIEHRS CYCHEH3UA
OHu OCHOBaAHEI HA OTJE/IeHHH BeIlecTBa AucnepcHol ¢asnl
OT AUCIIEPCHOHHOM cpelbl, BOSMOMXKHOM Garoaps ceuMeHTa-
IHOHHON HeyCTOHIMBOCTH cycreHzud, Jiig 5TOro HCHOML3YIOT
pasJiMyHkle yCTPOICTBA: OTCTOMHHKH, QUALTPE, IIeHTPHAYTH.
Mexanuueexue MeTOAbI pa3pYLIeHHA HCIOAB3VIOTCA, KAK Ipa-
BILIO, HA 3aBepHIAIONIEeM JTalle, KOTZA arperaTMBHASA YCTOMYH-
BOCTH €YCIIEH3HH yKe OTCYTCTBYeT HJIH JHAUHTE/ILHO CHIKEHA.

14 Kpome TBEPALIX YACTHE B CTOYHBIX BOAAX, B 3ABHCHMOCTH OT HX IpO-
HCXOIKHCHUA, MOTYT COAEPRATHCH mnponue mapmm (suymma), Ny3HIPH-
KU rasa (Ieswr).
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TEPMHYECKHE METOARI
PA3PYHIEHHA CYCHEH3AN

OHu OCHOBAHBI H& N3MEHEHUH TEMIEDATYDPHI CYCHEHIMH.
Hx MOXKHO CBeCTH K ABYM THIIEM:
1) samMoOpa’KUBaAHHE CYCIEH3HIT ¢ HOCHEAYVIOIMM MX OTTaH-
BaHUEM;
2) BrICyIIHBaHUE cYcIieH3Hil (110 CYyTH, HX KOHIERTPHPOBA-
HHe),
- OTH MeTOAH TPeGyIOoT GONBIIHNX SHEPreTHUCCKUX 3aTPAT H,
Kay IPaBHJO, He HCIOJL3YIOTCH B IIPOMBIILUIEHHLIX MACHITA-
6ax, xorxa Tpedyerca pazpyuIuTs GoJsIHe 00beMEl CyCIIeRaHit,

XAMAYECKHE METOABI '
PA3BPYHIEHHSA CYCHEH3HH

OTH MeTOAbI OCHOBAHLI HA HCIOJb30BAHHH XHMHYECKHX
peareHToB, MOITOMY HX UACTO HASBIBRAIOT PEAZEHMHLIMU Me-
modamu paspylleHHs cyclieH3u. XuMHUecKoe feiiCTBHE pe-
areHTOB MOM<eT ObITH DA3NHUYHBIM, HO IeJb JOOABICHHUA XH-
MUUECKHX DeareHTOB OfHA — JIOHH3HTHL AIPeraTHBHYIO Yye-
TOHUYHBOCTh CYCHEH3HH, T. €, YHHUTOXKHUTHh IIOTEHINAJbLHLIH
6apbep Koaryaanuu. B 3aBHEHMOCTH OT GBKTOPOB yCTOHUH-
BOCTH, KOTODBIe DPEAJIM3OBBLIBAJIACH B AAHHOH cycmeH3uu, H
cTabMIH3aTOPOB, KOTOPHIE B Hell IPHCYTCTBOBAJIH, NOAGHpA-
IOT HeOOXOAUMEIe XMMHUYECKHEe DeareHTsl,

JAna adeKTABROrO paspyimeHus CyCIeH3HH HaAo IIpef-
BapHUTeJNbHO BHIACHUTD ee (DAKTOD YyCTOMUMBOCTH,

Ecnu rraBHbI# GaKTOp YCTOHINBOCTH CYCIEH3HH — 3JI€K-
TpocTaTHYecKu, T. e. 0OOYCIOBIEH HANMYKNEM HA TIOBEPXHOC-
ta TBepAoit wacTuusl [3C H aszeTa-moreHnuana (cycneHaug
cTabuNu3HpPOBaHA HHBKOMOJIEKYNADHBIM HEOPTRHAUECKUM
IERTPONUTOM), TO HeOOXOXMMO MCHOIL3OBATh XMMHUECKHE
peareHTHl, yMeHbIIalOmMue Aa0GCOJNIOTHOe 3HAUEHHE J3eTa-
HOTeHOHAJIA YACTHNIE! BILIOTH A0 HyJNd. B KauecTBe TaKHX
XHMHYEeCKHX DeareHTOB HMCHOAb3YIOTCA HHIH(pdepeHTHHIE
aneKTponuThl. KeTaTH ckasaTs, LI0OZOPOAHEIE AeNbTH 60Mb-
mux pex — Turpa, Erdppara, Huna, Boarg n 7. 5. — BO3-
HHKJIH B pe3yJbTATe TOT'0, YTO YACTHUKH IIOAOPOAHEIX IIOUB
H HJa, IPHCYTCTBOBAIINE B peuHON Bojge B BHAE CYCII€H3HH,
IIpH BCTpeue ¢ cONeHoil BOAOH MoOpeil H OKeaHOB (cOAepKaB-
weit nourt Nat, ClI-, K* B T. 1.) KOAryTHPOBANH H BHIIANH B
OCafioK, 06pa30BaB AeJbTH DEK.
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Ecnu B cycnieHauy B KauecTBe CTAOMIN3ATOPa MCIOMBLIO-
Banocsk xomnoupuoe ITAB, T, e, peaunsoBLIBaNICA afncopOmu-
OHHO-COJILBATHEIN (PAKTOD YCTOHUMBOCTH, TO XHMHUUECKHIl
peareHT AOJKEH ero CHM3uTh. lleificTBOBAaThH MOKHO B ABYX
HAIIPABJIEHUIX

1) U3MeHuTh XUMHUYECKYIO IIPUPOAY cTabuinusaTopa; Ha-
IpuMep, H3 PACTBOPHMOIO B BOAE OJIEATA HATDPHUA IMOJYUUTH
HePacCTBOPHMEBIH OJIeAT KAJIbIMA:

2C17H33COON8 + CaClz = (CI7H33COO)2Ca + 2NaCl;

2) He H3MeHAA XUMUYECKOHl Hpupoinl crabuamaaropa,
H3MEHUTb CTPoeHue aAcopOIorHoro cnos. Hanpmmep, ymens-
OIUTHh CMAYNBAREMOCTh YACTHIEI AUCIIEPCHOHHON cpeloi, 06-
pasys Ha Heit BTOPOi cioit Mmonexyn ITAB, npOTHBONONOXKHO
OpPHEeHTHPOBAHHLIX.

Ecnu cycnensms crabuiausmpoBaHa aMAOIUTHBEIM HOJH-
3NMEKTPOJIHTOM, TO 2 heKTUBHEIM fABIAeTCA NpubIAMKeHne
pH-cpeAs! K ero M3osjieKTPUUYECKOH TOuKe,

Jnsa paspymienns cycHeHsHil, YACTHNEI KOTOPHIX HMEIOT
3apaf, MINPOKO UCIHONbL3YETCH reTepOKOoarylanua — CIHIa-
Hue pasHOPOoAHBIX uacTul. Eciu B ucxoaHoi cycnenauu uac-
THIGL OBIMH MONOXKHUTENHHO 3APAMKEHEl, TO B Hee IIOJE3HO
I00aBHTH MHOrO3apAJHBIE AHWOHH (B BHAE XOPOIIO PaCTBO-
PHMEIX coneii).

B ToMm cayuae, Korma B HCXOIHOI CyCIIeH3HN NPHCYTCTBY-
I0T TOJNBKO OTPUIATENBHO 3apAKeHHEIe YacTHILI AucIepc-
HOI daassl, addexTHBHEIM ABIsgeTCA N0o0aBIeHMe CONel amio-
MMHHNA HJIU JKejie3a, HAIIPHMep, cyabdara aNioMHHAA HIH
XJOpHAa Kenesdad. B peaynbraTe rufponusa 3THX coleli o6pa-
3YIOTCA MOJIOKHUTENLHO 3aPAKEeHRbIe 30JIH F'HIPOKCHAOB AJII0-
MHHNS HIH JKeJe3s, KOTODPhle BHISBIBAIOT B3AHMHYIO KOAry-
JAANUIO B3BeMIEeHHBIX OTPHIATENbHEIX UACTUL, CYCIIEH3NH.

BecbMma 2¢deKTHBHO IpUMeHeHHe KOAryJISHTOB C IIOBLI-
MIeHHON OCHOBHOCTBLIO, HANPHMED, THAPOKCOCYIbPATOB K
THAPOKCOXJIODHIOB xKejie3a u alioMuHHNsA. OHM HPOABIAIOT
¢e0a B Buje IOJHMEPHBIX PHAPOKCOKOMIIJIEKCOB, KOTODHIE
IAIOT HPOYHBIE KPYIHBIE Xaonba. HauGonee onTuMANsHBIMU
ABJNAIOTCA CMECH ITUX COJIEH.

B nponecce ruaponusa KoaryasHTa 00pasayioTea MOJIOMKN-
TEJLHO 3apPSIKEHHBIE NMONUANEPHEIE aKBAruJPOKCOKOMILNIEK-
CBI METANJIA, KOTOPHIE CAUIIAIOTCHA C OTPHNATENLHO 3aPDAMKEH-
HBEIMH YaCTUIAMH CYCIeH3UH.

8-1860
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H3 xnopcopepkammx COeTHHEHMH ANOMHHUA HAHGOML-
1iee pacnpocTpaHeHue TONYYHIY XIOPHA aNIOMHHAA ¥ FEAPO-
KCOXJOPUABI ANIOMUHUA. I'HAPOKCOXIOPHI ANIOMMHHA — JTO
COeMHEeHNs NePeMEeHHOI0 COCTaBa, KOTOphle BRIPAKAIOTCH 00-
meit dopmynoit [A1(OH); - ,C1,],, rae x mensaerca or 0 go 3.

B nmacrosuiee BpeMf IPEUMYIIECTBEHHO HCIOJbL3yeTCH
nenraruAporcoxyopus amoMunuaa Alxy(OH)sCl, Tak xar o
“MeeT MEHbIIYIO KHMCIOTHOCTb, HHTEHCHU(PHINDYET XJOIbe-
ofpasoBanue, AaeT MaJoe OCTATOUHOE COAEPIKAHUE AMIOMH-
HU#, €r0 PACTBOPLI HEe TpelyIOT HCIOAb30BAHNA HEPIKABEIO-
IUX CTaNell m ODPOTHBOKODPO3WIIHOI 3aIHTH BNIAPATOB B
obopyaoBanus.

9ddexTHBHRIM MeTOAOM IIOHHKEeHMS arperaTMBHOHN yc-
TONYMBOCTH CyCIeH3H i ABNAeTCA cencHOuIn3anus., uga ato-
ro oOBIYHO HCIOAL3YIOTCHA (GIOKYIHHTHE — JHHEHHEIE mO-
JEMEDH! ¢ IJIVHONW HMemoukd a0 1 MK, Hecyliue IOJApHEIE
rpynnsl Ha o0ouX KOHIAX nenu. [AIHHHAA MOJEKYJIa IMOJH-
Mepa IPHCOeAUHAETCA ABYMA KOHIAMH K ABYM PASHEIM Y-
CTHIAM AVCIIEPCHOM a3k, CKPenNaa HX YyIJIeBOZOPOTHBIM
mocTuxoM. Q0pasyiorca GIOKYNEI — PHIXJBIA XJIOULEBHJA-
HBIH OCAXOK, :

YacTunsl pasiuyHOro NPOHCXOMKACHUSI HMEIOT DAa3IHUHGe
pacpefiesieHue 3apsafoB, TuaApodUIbLHEIX H ruipodobabx 06Aa-
cTeld HA MOBEePXHOCTH. BeJeIcTBHE 3TOr0 He MPEACTABIALTCHA
BO3MOXKHBIM IPHMEHEHHEe HEKOeT0 YHHBepCaIbHOro HoJuMep-
HOro QIOKyJNAHTA, HeoOX0auM HAGOpP DIOKYAAHTOB.

Honnaxpunamuz, TIBC, IIIMIIA asnawores Haubosee mu-
POKO IPMMEHAEMBIMH (PIOKYIAHTAMH, BRIIYCKBEMBIMH OTe-
YeCTBEHHOH NMPOMBILLIEHHOCTEIO. U3 3apylexanix Quokynan-
TOB, HUMEIOIINX AOCTYII HA pocCHicKHi PHHOK, BRICOKEMH (o~
KYJUPYIONMMHE CBOHCTBAMH 00JI8Ja10T SIOHCKYe CaH(JIOKH:

N-520p, AH-T0p, AS-310p, Al-310p, Al-110p, CH-799.

HeobxopuMan KOHIEHTPAUHA GIOKYJIHAHTA B CYCIIEH3NH
SABHMCHT OT KOHIEHTPAIIMK B Hell B3BeIIeHHEIX uacTun. Ko-
JudecTBO QIOKYAAHTA JOJAKHO cocTaBaaTs 0,01-2% ot mac-
CHI TBepAOii daskl. B mpOTHUBHOM cay4ae MOXKET GRITH ZOCTHI-
HYT o0paTHBIi 2¢deKT — IPOHIOHAET KOJIOHAHAS IAMNTE
B3BEIIEHHBIX YACTHIL.

Crocol BHeceHUs MONMMEDA CYIIECTBEHHO CKB3BIBRETCH
Ha pesyJbTaTaX KOAryJIANWU CYCHeH3HN. Y CTAHOBAEHO, YTO
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nydmne Bcero GIOKyasHT fobaBaATs ZpoOHO B BHZAE ABOii-
HOll mobamkm, T. . BcA 032 (IIOKYNSAHTA NEPBOHAYAILHO
pobABJIAETCH K NOJIOBHHE 00beMa CYCIIeH3NH, a yepe3 HEKO-
TOpOE BPEMA 3TOT PACTBOP CJMBAETCH CO BTOPOH NOJOBHHOH
HCXOAHOH CYCIIeH3HH.

SIEKTPHYECKHE METOBI
PA3PYUWIEHHUSA CYCIIEH3HI
OTH MeTOABI HCIIONB3YIOTCS B TEX CAyYasX, KOrZA YACTHILR
B CYCHIEH3HAX MMEIOT 3apAL, T. €. CTabNIHU3HpOBAHEI HOHOIeH-
HBLIMH BellleCTBaMH, B paspyniaeMoii CyCneH3HM CO3FaeTCs pas-
HOCTH NMOTEHIUAJIOB, NMPHBOAINAA K HAUDPABJICHHOMY ABHIKE-
HHIO 3aPSDKEHHBIX YACTHIL M OCAMAEHHMIO MX HA COOTBETCTBYIO-
INEM JIEKTPOAE. ITH METOABI TPeOyioT BOMBIIIIX SHEPreTHUECKUX
SATPAT M CHEIHANLHOr0 060pyROBaHNS ¥ OOLIYHO HE HCIIOJIL3Y-
1I0TCH JJIA paspyutenns GoAbIInX 00BEMOB CyCHieH3Mil,

15.7. MACTBI

ITacmbr — 3Mo BbICOKOKOHUEHMPUPOBAHHbIE CYCNEeHIUU,
obaadawouwue cmpyxmypoii. Cmpyxmypa — amo npocmpax-
CcmeeHHAA cemka, 00pa3o6annans wacmuyamu Oducnepcroil
dasvi, 8 nemaax Komopoii Haxodumes ducnepcuorHaa cpeda.

MoHO CKa3aTh, YTO MACTHI 3AHMMAIOT IPOMEKYTOYHOE
TOJIO}KEeHHE MEMXAY NOPOIIKaMH H pas3baBiIeHHBIMH CYCIEH-
suamMa. UX ¥ nosyuaoT, COOTBeTCTBEHHO:

" @ PACTHDAA NOPOIHIOK B MKHAKOCTH, 00Jaanawineil rocrarod-
HO GonbIIOM BASKOCTHIO; HANPHMED, HEKOTOpbIe COpPTAa
3yOHO#l MacTEI M'OTOBAT IIYTEM CMEIINBAHHS MeJia C BA3-
KO#i YKHZAKOCTHIO, MOJIYYEHHOH IyTeM BAPKH Kpaxmasa B
PIHIIEPHHOBOM BOZHOM DACTBODE ¢ nobaBiaennem HeGONb-
moro xoxuuecrsa I1AB;

¢ B DesynbTaTe CeZMMeHTAaIMH pasbasieHHOI CyCHeH3HH.

CTPYKTYPOOBPA3SOBAHHE
B BHICOKOKOHIEHTPHPOBAHHBIX CYCIIEH3HAX

Oupegpensionieil XApAKTEPUCTHKOH IACTHI, HE3ABHMCHMO
OT MeTOLA NOJYUeHHN A, ABASETCA HANWYHe B HeHl CTPYKTYPHO-
NPOCTPAHCTBEHHOrO KAPKACA, OODASOBAHHOIO CHENJAeHHEM
Mexay coboil uacTun gucnepcuoi passl. MEHEMANIBHYIO KOH-
HeHTPaIHIO, IIPH KOTOpOil BO3HMKAET TAKAA CTPYKTypa,

8*
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HABLIBAIOT KPUMUYLECKOU KOHYenmpayueii cmpyxmypooopa-
3061HUA.

BoamoxKHOCTE 0GDA30OBAHMA CTPYKTYDPHI OIpegendeTCd
COOTHOIIIEHHEM MEXAY OTHOCHMTeNbHOH cuyioi TaMKecTH yac-
runsl (V - (p - Po) - £) ¥ CUJIOH CHEIJIeHHS ee C COCeAHHMH

YACTHIAMH (Z F,) Yem Gonsie npeobIa4al0T CHALI CIeIie-

HHSA MEXXAY COCEZHHMH YaCTHOAMH HAJX CHIAOM TAMKECTH, TeM
Gosnee mpounas o6pasyercsa CTPYKTYpa.
Ha cTpyxTypoobpasosanue BIMAIOT CHAELYIOIIHE OCHOB-
Hble haxkTOphI:
® arperaTHBHAS YCTOHUMBOCTE PasbaBieHHOH CyCHeH3HH,
U3 KOTOpOi moayuaroT nacry (Benuuuna Py);
¢ KOHIEHTPALIMS YACTHIL ZUCIepCHOH (ashl;
¢ pasMepsl YACTHI, ZHcHePCHOR dashl (ee ZHCIEPCHOCTD);
e (opMa YACTHI, ZHCHEpPCHOMH ($askl.

PQJIL ATPETATHBHOM
YCTOUYINBOCTH CYCIIEH3NN
B OBPA30BAHHH CTPYKTYPHI

Kax 6bLI0 YCTAHOBJIEHO BRIIIE, pasﬁan.n'énnme CYCIICHSHH
ABNAIOTCA CeZUMEHTAIMOHHO HEYCTOMYHMBLIMY CHCTEMAMH, B
HHX CAMOIPOM3BOJABHO 0o0pasyercda ocafox, 00'beM KOTOpOro
onpeieasercss He TONBKO KOJHYSCTBOM YACTHI[, HO H TE€M, B
KAKOM CYCIeH3HHM NPOHMCXOZUT CeAHMEHTAUHs — B arpera-
THBHO YCTONUWBOM MJIM ATperaTURHO HeycToiiumBoii, B arpe-
FATHBHO YCTOHUMBBIX CYCHEH3HSIX B PE3yNbTATe CeJHMEHTA-
oMM o0pasyercs KOMIAKTHHIM OCAZOK C YIAKOBKON UYACTHIL
ZucnepcHoit ¢asel, Oymskoil k maotHeime#. CTpykTypa B
TAKHX OCAZKAX HIHM He 00pasyeTcA BOBCE HJIH OYEHb HEnpou-
Has, TaK Kax P, (CHNa coenieHHs B KOHTAKTE YACTHI)) OHg-
Ka K HYJIO, IIOCKOJIBKY Me)XKUACTHYHLIE CBA3H B ArPEraTHBHO
YCTOMYHMBBIX CYCIEH3HAX IMPAKTHUECKH OTCYTCTBYIOT.

o mepe CHHXKEHHA ArPEraTHBHON yCTOHUHMBOCTH MEXK-
YacTHYHBLIe B3aMMOZEHCTBHA Hapacraior, P, yBelHuHBaer-
€51, YTO CrocobCTBYeT BOSHMKHOBEHHIO H YIIDOUHEHHIO CTPYK-
TYDHI.

OOBIYHO CTPYKTYPY B CHCTeMe KOJMUYECTBEHHO OIEeHHBA-
IOT C MIOMOIIILIO PEONIOTHYECKHX KPHBBIX — 3ABHCHMOCTH CKO-
poctH gedopManuu (JY ) or Hanpsrenus casura (P). ITogpod-
Hee ¢M. pasgen 11.3.
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POJIL KOHIEHTPALIUH YACTHIT
JTHWCIIEPCHOM ®A3BI CYCIIEH3HH
B OBPA30OBAHHH CTPYKTYPHI

3aBHCHMOCTEL CTPYKTYPOOOPA30BaHHMS OT KOHIEHTPAILMH
CyCHeH3UH MMeeT CIOKHBIA xapaxTep. Becbhb KOHmMeHTpamu-
OHHBIH HHTEPBAN LEJHTCA HA TPH YacTH, PASTPaHMYMBAIO-
II¥e KAYECTBEHHO PASNMYHEIC COCTOAHMA cucTeMnl. B obac-
TH MaXbIX KOHNeHTpaunuil (1-a yacTs) CycneH3Hsa ABAAETCH
BeccTpyKTypHOIL, B 0618CTH CpEAHMX KOHIEHTPALHI, HO MEHb-
mAX, YeM KPHTHYECKAA KOHIEHTPAIMSA CTPYKTypooOpasoBa-
HUA (2-A YACTB), MOABIAIOTCH OTHAENbHBIE CTPYKTYpPHBIE aJe-
MeHTHI (arperaTsl), He CBA3AHHEIE MeX Ay coboii. Taxyio cuc-
TeMy MOYKHO HA3BATH CTPYKTYPUPOBAHHOM KuaxooOpasHoil
cucremoit (P, = 0). B ofsnactu xoHmeHTpauuit GONBIINX HMIH
PaBHBIX KPUTHUYECKOH KOHIEHTPAIIHM CTPYKTYpooOpasoBaHms
(3-a yacTp) CYCIIEHSHM KMEIOT Npefen TeKydecTH, T. €. B HHX
BOSHHMKAET M DA3BHBAeTCA CTPYKTYpa. Taxylo cucreMy MOMCHO
HA3BaTH CTPYKTYPHPOBAHHOI TBepAoo0pasHoii cuctemoii (P, > 0).

BIHAHUE PASMEPOB TACTHI]
(CTEIIEHH AHCIIEPCHOCTH)
HA CTPYKTYPOOBPA3OBAHHE B CYCITEH3AAX

Veennuenue JHCIEPCHOCTH CyCHeH3HH cmocobcrayer
CTPYKTYpPoOOpA30BaAHKIO. JTOT MPOLECC PEe3KOo MHTeHCHDH-
mMUpYeTCA C YMeHbIIeHMEeM DasMepa 4acTum. W nuins npm
nepexofe B 06J1aCTh pasMepoOB YACTHI] KOJJIONAHOM ZHCIepC-
HOCTH IIO Mepe BO3DACTAHHMSA CTENEeHH HX YyUACTHS B 6POYHOB-
CKOM ZBH)KEGHHH IIPOLECCY CTPYKTYPHPOBAHHA HAYHHAET CO-
IIYTCTBOBATH AJIBTEPHATHBHBIA — CAMOIIDOM3BOJBLHOE XHMC-
nepraposanre (aesarpermposanme), Haumbonpmuit pasmep
YacTHI, IPH KOTOPOM BO3MOXKHO 0BpasOBaHHMEe CTPYKTYDHI,
HA3BIBAETCHA KPHTHYECKHM (dyp). Ero MOXKHO OIIpesieINT: H3
YCJAOBHSA COM3MEDPUMOCTH CHJI CHEIICHHA MEeKAY YaCTUIIAMH
B CTPYKTYPHOI! ceTke 1 UX BecoM. XOTA B KasKAOM KOHKpeT-
HOM CJy4ae IIPOYHOCTH SJIeMEHTAPHBIX KOHTAKTOB MEXKIY 4ua-
CTHIAMH M COOTBETCTBEHHO NPOYHOCTH BOSHHMKAIOMINX B HUX
CTPYKTYP BS8BHCAT OT (PUBHUECKHX CBOMCTB M XMMHMUYECKOH
IPHPOALI IOBEPXHOCTH TBEpHOH (asel, cocTraBa M CBOMCTB
JUCIEpCHOHHON Cpeinl, HAMOONBIIKME pAasMep 4aCTHI,, IIPH
KOTOPOM HAYMHAET NPOABJIAThCA arperuposanre u obpasosa-
HHe IPOCTPAHCTBEHHOH CTPYKTYPHI, cocTasuaeT 1076-107% m.
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BIHAHHE ®OPMBI YACTHL
HA CTPYKTYPOOBPA30BAHHE
B CYCIIEH3HAX

Ecan vacTHIBEI aHH3OMETPHUHEI M MMeIOT GopMy HHTeil
(anouexr), NIACTHHOK WJIH IEIOYEK, AIHHA KOTOPBIX CYIIe-
CTBEHHO NpPeBhINIAeT IDHUPHHY M TONINUHY, HO aGCONIOTHOE
3HaYeHMe JJIMHBI YACTHI] BEChbMa MAaJIO, CHEIlJIeHHe YACTHII,
6yZeT NpOHCXOZHTH IO yriaMm, pebpaM H ZpYruM HEpOBHOC-
TAM, HA YYACTKAX HAMOOMLINEH KOHIEHTpANMH CBOGOXHBIX
MOJIEKYJIAPHBIX CHJI, T/l MPOMCXOAUT PA3PEIB a/COPOIEOHHO-
CONBBATHBIX 000JI0YEK AUCTIEPCHOHHOM cpefnl, HeOOGXOXNMELE
ANiA BOBHHUKHOBEHHA MEKUYACTHUHBIX CBA3EN.

B ocHOBe 00pASOBAHHA 3THX CTPYKTYP JEXKHT OOBIYHBINR
KOAT'YNAMAOHHBIE MeXaHH3M, HO TOJBKO MECTA COCPeRoToue-
HUA MOJEKYJAPHBIX CHJ KOJKHEI OBITH PaclpefesieHkl mpe-
MMYIIECTBEHHO N0 yriaM H pebpaM uyacTum TBepnoit dasml.

Yem cuAbHEEC AHN3OMETDPHA YACTHI[ H ATPEraToB, TEM IPH
MeHbIlel KOHIEeHTPamHHA YACTHIL NOABJATETCA Ipefell TeKyve-
¢t (T. e. BOSHHMKAET CTPYKTypa), HAUPHMED, Y CYCHEH3HH
KH3eabrypa (Markas IopHCTas FOPHAS IOPOJA), YACTHIILI KO-
TOPOTO MMEIOT BHA ILICHKOMOAOOHKIX HelpaABHILHBIX IJIACTU-
HOK, Npefesl TeKydecTH HaONIoZaeTcs y)Ke NpPH KOHIEHTpAa-
ouu oxono 3,0% (06). HureBupHbIe MOEKYAbI OPraHHYECKHX
MOJIMMEDPOR, OCO0EHHO C NIOJIAPHBEIMH IpYIIIaMH, IPHAAONIH-
MH JKECTKOCTH, MAKPOMOJERYIaM, o0pasyioT TepooOpasHLIe
CTPYKTYPHI B BOJAHOH Cpejie P OUeHb MAJbIX KOHIEHTPANH-
sax gonumepa (arap = 0,1%, xenatun = 0,5%). llpuganue xe
yacTHIaM (opmMel, OMH3KOI K chepmueckoil, crocobcTByer
HOCTHXKEHHIO BHICOKHX SHAYEHHH KOHIEHTPANWHA Ipua coxpd-
HeHHMH TeKYJYeCTH CYCIeH3HH (T, e. MPOTHBOJEHCTBYET CTPYR-
TYpPOoOOpa3OBAHHIO).

. TaruM o0pasoM, MBI PACCMOTDENAH BIANAHME HA CTPYKTY-
poobpaszoBanHe KaXKAOTO M3 4YeThIpeX GaKTOpPOB IO OTHEMh-
BocTH. COBMeCTHOE HX AeHCTBHe MOMKHO OIIeHHUTH 110 BeJIHYH-
He IpeAeNbHOTO HANPAKeHHA cABHTA (P;), pACCUHTAEHOTO IO
caeRyiolleil NPHONHKeHHON 3aBHCHMOCTH

o-Fe f ((P)

=
do

rjie a — KoahpdPHIMEHT, YYUTHIBAIOLIHI reOMeTPHIO YIAKOB-

KM YacTm, o= 1; F,, — cpefHee 3HA4YEHHEe CHJHI COernae-

R = (15.1)
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HUS B KCHTaKTe; f(¢) — OGYHKIHA KOHDCHTPAUMH; ¢, —
cpenHUMil XapaKTepHBIH pasMep YACTHIL.
VI3 yparHEeHHS BHIHO, YTO IIPeAebHOE HATIPASKeHHEe CABH-
Ta (P;), TakXe KAK ¥ BASKOCTh CHCTEMEI, Pe3KO BO3pACTAET
c yl»;etzn;,mennem cpeiHero XapakTepHoro pasmepa. Benuun-
P

Ha Ez ~ W xapaxkTepHMayer uHCAO KOHTAKTOB MEXKIY 4ac-
0

THENAMH B efHHHNE 06beMa; 9TO YHCJIO 06paTHO IPOOPIHO-
HANBHO KBafpATy paguyca uactum. Cmiua e clenyieHHs
MeX Iy YACTHIAMH F., PacTeT OPONOPIMOHANBLHO PARUYCY
yacTun. ITosroMy B menoM P, pacreT o0paTHO IPONOPLNO-

d
HAJBHO pajnycy HacTHII ?o.

CBOHMCTBA HACT.

Tak Kak IACThl ~— CTPYKTYDPHPOBAHHBIE CHCTEMbI, OIpe-
e TAIOMUMHA JIBIAIOTCA HX CTPYKTYPHO-MeXaHHYECKHEe CBO-
€1 38, KOTOpEIe XAPAKTEPHIYIOTCA TAKMMY MAPAMETPAMH, KaK
BSI3F'9CTh, YIPYIOCTh, IIACTHYHOCTH. 1lacTei obiazalor yu-
PYro-BasKO-ILIACTHICCKHMY CBOHCTBAMH, _

ITacThr ¥MEIOT KOATYJAANMHOHRYIO CTPYRTYPY, O3TOMY X
MexXaHWYeCKHe CBOMCTBA OIpenessioTCs, MNIABHBIM 00pas3oMm,
MeXaHU4YeCKHMH CBOMCTBAMM MEMUACTHUHBIX XHAKHX IIPO-
cnoex. Yepes oTH UPOCAOUKH ZeUCTBYIOT CHNB IPHTAMEHUS
MERAY YACTHIIAMH, 3aBHCAINUE OT DACCTOSHHUA MEXKIY HAMH
(TOXM¥HEEI MPOCIOeK) U 00YCAOBNeHHLIE BaH-Iep-BaalbCOBBI-
™A H BOJAOPOJHLIMH cBA3AMH. IIpOYHOCTS KOATYJIAIMOHHEOTO
KOHTAKTA COCTABJAET BeamumAy mopazxa 10710 H m Hiuxe.
IIpmyeM, IPOUYHOCTE KOHTAKTA MOTYT YMEHBIIAThH CHJALI OT-
TATKHBAHNS MEXAY YaCTHIAMH, o0ecieuMBaOIINMH arpera-
THBHYIO0 YCTOMYHBOCTEL CYCHEH3HH, HMEHHO IIO3TOMY CTPYK-
TypPhl B arperaTHBHO YCTORUMBLIX CYCIeH3HAX He 00pasyioT-
CA UM, €CAH U 00PASYIOTCS, TO OUEHDH HEIPOUYHERIe,

TaxuM 06pasomM, MeXaHHUYECKHe CBOMCTBA MACT oﬁycnon.rm—
BAIOTCH COBOKYIMHOCTELIO ABYX PA3JIHUYHBIX OCHOBHBIX IIPHYHH:

1) MOMeKYJNIAPHEIM CIEIIeHHEeM YACTHIL JHCIepcHOit (assl
APYT € APYTOM B MECT8X KOHTAKTA, TAM I'ie TOJIUINHA IIPOCIOLK
JAHCIIepCHORHOM CPeAEl MEKAY HUME MHMHHMaJbHA, B pegeins-
HOM Caydae BOSMOJKEH IIOJIHBIA (asoBbIil KoHTaKT. Koaryns-
TEOHHOe B3IANMOZECTBHE YACTHI BEI3RIBACT 0OPABOBAHIIE CTPYK-
TYD C BHPAKECHHLIME OOPATHMEIMH YOPYTHMH CBOHCTBAMH;
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2) pasmyneM TOHualfme#l NJIEeHKM B MECTAX KOHTAKTA
MeKIy YacTULaMH,

KoarynsnuoHHbIe CTPYKTYPEI OTIHYAIOTCS PE3KO BRIPAYKeH-
HOI 3aBUCHMOCTBIO CTPYKTYPHO-MEXaHNUECKHX CBOMHCTB OT HH-
TEHCHBHOCTH MeXaHHUYeCKHX BoszeiicTeui. IlpuMepom HCKJIIO-
YHUTeJbHOH YYBCTBHTENHHOCTH CTPYKTYDPHO-MEeXAHHYECKHX
CBOMCTB KOATYNSIIMHOHHLIX CTPYKTYP K MeXaHHUYEeCKHM BO3zel-
CTBHAM SBASETCH 3ABMCHMOCTh paBHOBecHOH 3ddexTHBHOMR
BASKOCTH 1(p) or ckopocTH fedopmamuu y HJIN HATIDAXKEHHA
caBura P, YpoBens 1(p) oTBeuaeT BIOJIHE ONPEXeNIeHHOMR cTele-
HM Das3pylleHHA TPEXMEPHOIO CTPYKTYDPHOTO KapKaca B yCJIO-
BuAx gedopmamnuy cucremsl. [Juanason namenennit n(p) = f(P)
MokeT gocTurats 9—11 mecATHUYHBIX HNOPAAKOR. )

Ona nact, TAK Ke Kak H Aas Ja000i KOArynaAnMOHHOH
CTPYKTYphl, XapaKTePHE! CAEeAYIOIIHe CBOMHCTBA: HEBLICOKAN
MeXaHHYeCKad [IPOYHOCTL (0OYCIOBIeHA MAIOH MPOYHOCTHIO
KOATYJIAIMMOHHOrO KOHTaKTa — mopaaka 1071 H u muxe),
THKCOTPOUHA, CHHEPESHC, 10JI3yUeCTh, JIACTHIHOCTD, HAOY-
xanwre (cMm. pasgen 11.1).

Paccmorpum BEaunbonee THIMUHLIE H3 9THX CBOHCTB NpH-
MEHHTeJBHO K IMaCTaM.

THECOTPOIINA

BoccranoByieHHE CTPYKTYPH 0OLIYHO KOHTPOJIHDYETCs 110
YBEJIHUYEHHI0 BASKOCTH CHCTEMbLI, [IO3TOMY SBJEHHE THKCO-
TPOIIMH MOMKHO OIIPeJeNIUTh KAK YMeHhIIeHHEe BASKOCTH CHC-
TeMbl BO BpeMeHH IIPH HAJIOMKEeHHH HATPY3KH M IIOCTeNeHHbIR
POCT BABKOCTH 1IOCJE CHATHA HATPY3KH. UeM MeJiieHHEe BOC-
CTAHABJNEBACTCH CTPYKTYPA (BA3KOCTS) IOCJe CHATHA HATPYa-
KM WJIM 4eM MeJJIeHHee OHA paspymaeTcs (YMeHbIIAeTCA Bs3-
KOCTB) IIpH JAHHOM HANPAMKEHHH CABHIa, TeM CHJbHEe BhIpa-
KEHO SBJICHHE THKCOTDOIIMH.

THKCOTPOIHA IACTHI MMeeT BOJILIIOE NMPAKTHUECKOE 3HA-
yeHMe. B moaTBeDIKZEHHE 3TOTO PACCMOTPUM HEKOTOpDEIE IIPH-
mepst. TuxcoTrponmsie CBOMCTEA GEHTOHHTOBEIX IIHH 00yCJIOB-
JMBAIOT UPHMEHEHHMe T'IMHMCTHIX CYCHEeH3HH KaK OCHOBHOIO
KOMIIOHEeHTA OYpPOBBIX UPOMEIBOYHBIX PAcTBOpPOB B Hedrexo-
6niBaromeit mpoMeimiiennoctu. Ilpu pabore Oypa Takue pa-
CTBOPEI BeAyT cefa KaK THIIMYHBIE SKHAKOCTH; IOTOK 6ypoBO-
IO pacTBOpa, HATHETAEMOr'0 B CKBAJKHHY, BEIHOCHT HA IIOBEPX-
HOCTBb rpyGopucnepcHsie yacTHOH BHIOYperHOil mopogsl. 1Ipn
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ocraHoBKe Oypa (Hampumep, B ciyuae HeOBXOAUMOCTH yjaaJie-
BHUA TPyG) BOBHHMKAET OMACHOCTE GLICTPOrO OCeNAHMA — CeflH-
MEHTADHMHY BHIOYpeHHON MOPOASI M B PE3YILTATE — SAKJIHHM-
paHusa 6ypa, T. e. cepbesHOH apapmu. THKCOTPOIHEIe CBOi-
CTBA BHICOKOZYCIIEPCHON MIMHHMCTOM CYCLeH3HH 00eCIIeunBaIoT
BOSHHKHOBEHNE KOATYIANMMOHHOMK CTPYKTYPEI, YAEpIKHBaroLei
B CBOEH CeTKe YACTHIHI OPOAKI M TE€M CAMLIM IPEMATCTBYIO-
meit mx ocexaruio. Ilpu BosoOHOBAeHHM paborrl Oypa Koary-
JSIHUOHHAA CTPYKTYPA MJIMHHCTHIX YACTHIL JIETKO PaspyliaeT-
Ccd, ¥ CHCTEeMa BHOBL TIpHoOOpeTaeT »KHAK00OpasHble CBOMCTRA,

BMecTe ¢ TeM y4eT THKCOTPOUHLIX CBOMCTB I'PYHTOB, OCO-
GeHHO OBOZHEHHLIX IMIMHHCTHIX, UPE3BHIUANHO BAXKER NPH pPas-
paboTre TEXHHUECKHX YCIAOBHH M OCYIECTBICHHH CTPOHTENb-
CTBA 35aHUi, MOCTOB, IDH IIPOKIaZKe fopor. KaTacrpodruec-
KHe IPOBAJILI HA HEKOTOPHIX MECUAHBIX PYHTAX, IIDOMHTAHHBEIX
NOANIOYBEHHAON BOKOM (3pI0yUMe nmeckH), Tax:Ke oObACHAIOTCA
THKCOTpONHEH CyCleH3Hil: OHI OCTAIOTCA HEIIOABHIKHBLIMH ZO
HAPYIIEHWA MX IOKOA H IPHOOPEeTarT TeKy4yeCTh NPH Mexa-
HUUYeCKOM BO3ZeHcTBuH HA HUX. 110 370 ke mpuUYMHE CTPOH-
TeJdnHBIE PACTBOPHI ZOCTABJIAIOT HA CTPOUKY B CICMUANBHBEIX
MamuEaX, CHaO)KeHHBIX epeMeIIHBAIOUIHM YCTPOHCTBOM,
IPeRyNpeXKAalONINM TDeKIeBpeMEeHAOe CXBATHIBAHHE PACTBO-
pa, IpH nepeBO3Kax Ha HeoGOPYAOBAHHEIX MAIIMHAX HEOOXO-
AHMO CO3JABATh YCJAOBHA IOCTOAHHOTO ABHKEHHA B CHCTEME,

THurcoTponHbIE CBOHCTBA CTPYKTYPHI MHUIMEHTOB B MAC-
JAHBIX Kpackax o0yC/IOBIHBAIOT TEXHHYECKHE CBOHCTBA 3TO-
T'0 MIEPOKO HCHOAL3YEMOT0 MATEPHAJA: IIepeMelInBanue obec-
HeurBaeT paspylieHHe KOAryadmHOHHON CTPYKTYPEI MU' MeH-
T4, JEerKOIOABHKHOCTb MATEPHAJIA B TEM CAMbIM BOZMOYKHOCTh
HAaHEeCEeHHMA ero TpeOyeMbsIM TOHKHM CJI0eM, TOrza Kax OsIcT-
poe BOCCTAHOBJEHHE CTPYKTYDhI HDENATCTBYET OTEKAHHIO
KPaCKH C BEPTHKAJBLHON IMOBePXHOCTH.

. TAxcorponus cuocoGersyer adbdeKTHBHOMY TIPOBEAEHHIO
pPAfa TexHoNOrHUYeCKuX onepanuit. HanpruMep, THKCOTpONUSA
MO3BOJIAET MPOBOAMTHL BHOpamMOHHYI0 00paboTKy Marepua-
JIOB, IPH XOTOPOH NPOHCXOAHT paspyIleHHe CTPYKTYPEI, UTO
obueryaer mpomecCHl mepeMeIIMBAHNS, 00ECHeYHBAeT ILIOT-
HYI0 YHAKOBKY, CHATHE BHYTPEHHHX HAIPSMKEHHHE U T. A,

Hecmorpsa Ha orpoMHOe mpAKTHYECKOe 3HAYEHHE, CTPO-
roii KOJAMYECTBEHHOH TEOPHMM THKCOTPONHH L0 HACTOAMIETO
BpeMeHH He CYIecTBYyerT.
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CHHEPE3HNC

Cunepesuc 00yCIOBJIeH HapacTAHWEM YHCAa ¥ OPOYHOCTH
KOHTAKTOB MEXAY YACTUIAMH BO BPEMEHH, 2 B HEKOTOPAIX
CIY4asxXx — INOABICHHEM KDPHCTAJIH3AIHOHHEIX MOCTHKOR,
COeNUHSIIOUINX YacTHusl. Takoil mpomece cpacTaHUA YACTHI,
MOJKEeT, B NpPEeAeJbHEIX CAYUYAsX, HIPHUBECTH K 00PA30BAHHIO
MOHONHTHEIX CILIONIHBIX TeJk. JApyrEMu clNoBamMH, B pe3ylib-
TaTe CHHEePEe3HCa KOATYJIAIMMOHHASA CTPYKTYPA IACTHI MOIKET
CAaMOITPOH3BOJILHO HePedTH B KOHACHCAIVOHHO-KDPHCTAJLIA-
3aIHOHHYIO C «BhDEHMAHHEM» KHAKocTH. CHEepesncy Oaa-
rOOPHATCTRYIOT Bee (PARTOPHL, cNOCOGCTBYIONIHE KOATrYAAINH,
A HMMEHHO: YBeXHWYeHHe KoHueHTpamuu uueguddepenTHOrO
BIEKTPOJUTA, IOBLINICHHE TeMIIEPATYPhI, BREKEHHE B CHCTe-
MY JeCOJLBATHPYIOUIMX areHTOB U T. 1.

Ha mpakTuke IpespallleEHe HacTH (KoaryiasnmHOHHAaS
CTPYETYpa) B MOHOJHTHOE TBEpAOEe Mmeao (KOHASeHCATHOHHO-
KPHCTAMIU3ANMOHHA CTPYKTYpA) MPOBONMPYETCA M YCKO-
paeTesl nyTeM BHICYHNIABAHWA, TPECCOBKY ¥ CHEKAHMS Iac-
751, Hamprmep, O6KHT rOBYAPHBIX HBJEJIHHA.

Ho curepesic UrpaeT H OTPHLATEALHYIO POJb, KOTA IPH
XpaHeHHH YIJIOTHAETCHS CTPYKTYPA, UTO IPHBOAHT K YXYA-
INeHHUIO KAYECTBA ITPOAYKTA HJIM AA)Ke K ero mOoJHON HenpH-
roguocTy. Tak, OpH AIUTENHLHOM XpaHeHHHM 3yOHOH macTs B
pesyiasTaTe CHHepesuca 0DpasyioTcd KOMKH ¢ BBHIAEJICHHEM
JKUIKOCTH, 4YTO JeJNaeT 3yOHYI0O HACTY HEOPHrofHOH X yunor-
pebnernio. AHAJOIHYALH NPONMECC MPOHCXOAHAT IPH XpaHe-
HHH KpeM-nyzpsl. Kayxaelii ma Hac mMor Obl UpPHBECTH ele
MHOXXeCTBO NPHMEPOB OTPHIATENLHON pPOIM CHHEpesuca, HO
BRYKHO CHEJIATH BBIBOK, UTO 3aMeJJIAIOT €ro Bce Te PakTopsl,
KOTOpBEIEe 3aMEeANAIOT KOATYIAIIHIO,

HABYXAHHE

Ecnm B macrax YACTHUBI CBASAHEI JOBOJILHO IPOYHO, TO
nacTel HAGYXal0T CPABHHTENHHO HesHaunTearHOo. Eciiu ¢BAsn
caabble, TO B TAKOM macTe CTPYKTYPA PaspyIiaeTcs ¥ CHCTEMA
nepexosuT B pasbaBiennyio cycueHsmio (yixe GecCTpyKTYD-
nyio crcremy). Ecam nacra uMeeT OueHb IPOYHYIO CTPYKTYPY
(T. e. CBASH MeXKJy YACTHIAMH OUEHL IPOYHbLIE), TO IOTJIOIIe-
HUe JUCIIePCHOHHOM Cpetl IPUBOAHUT K INacTHhHAKAIINH, T. €,
K Pe3sKoMy NOHMIKEHWI0 IPOYHOCTH, COUPOBOIAIOIIEMYCH,
OZHAKO, BO3PACTAHHEM IIACTHUYECKUX CBOHCTB MACTEL
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CEAUMEHTANHOHHAS YCTOHIHBOCTD ITACT

IIacTsl, B ornrure or pasbaBNeHHBIX CycHeHs3Hil, ABAA-
JOTCA CeIMMeHTAIMOHHO YCTOHYHBLIMME CHCTEMAMH, T, €. OHH
COXPaHAIOT HEH3MEeHHBIM BO BPEMEeHH DacIpeeIeHHe YaCTHIL,
no o0’beMy cHCTEMBbI, CIIOCOOHE! IPOTHBOCTOATE CHJIE THAMKEC-

I'naBupIM ¢daxTopoM, ee ofeClieuMBAOIINM, ABJISETCA
furcayus TONOXKEHAS YACTHI, TUCIePCHON (assl B CILIOMI-
HOHl NPOCTPAHCTBEHHON CTPYKTYDPHOI ceTKe B pesyJbTare
BOSHHMKHOBEHHS KOATYJIANMUOHHBIX IIH ATOMHBIX KOHTAKTOB
MEeXAY YACTHIAMH,

ATPETATHBHASA YCTOHYHBOCTE IIACT

IlonAaTHe «arperaTHBHAA YCTOHYABOCTHS NPHMEHHTENb-
HO K HACTaM CYIIECTBEHHO OTJIHMYAETCH OT 5TOr0 IOHATHSA
NPHMEHHATENLHO K pa3baBlIeHHBIM CYCIeH3HAM.

Bo-nepsLix, gna paséaBieHHELIX cycuensuii (beceTpykTyD-
HBl€ CHCTEMBI) CYIRECTBYET TOJILKC KBA YETKO BhLIPAKEeHHLIX
cocrossuna (6e3 KAaKMX-AH0GO0 NPOMEMYTOUHBIX): ArperaTus-
HOH YCTONYMBOCTE M ATPEraTMBHOH HEYCTONYHMBOCTH, a B I8~
CTAX BO3MOMKHO MHOMECTBCO IIPOMEKYTOUYHLIX COCTOSHHH,
CBA3AHHKIX ¢ OcaabyieHReM WAB YyCHIEHHEM CBA3eH B CTPYK-
TypHOM ceTke. Kpalinnmu OYyAyT, ¢ OAHOHE CTOPOHBI, COCTOHA-
HHE, COOTBEeTCTBYIONIIee OGPAa30BARUI M MAKCHMANBHOMY Y-
POUHEHEK IPOCTPAHCTBEHHOH CTPYKTYPHOM ceTKH (YpOBEHb
BASKOCTH NPaKTHIECKH HePA3PYyIIEeHHOH CTPYKTYDHI 1o H ee
NpOYHOCTH P, = Pgay), € APYroil CTOPOHEI — COCTOSHHE IIpe-
AeNBbHOTO PaspyIIeHHs CTPYKTYPsI (YPOBEHb BA3KOCTH COOT-
BETCTBYET HANMEHBIIEMY 3HAYEHHIO BASKOCTH IpeJeabHO
PaspymEeRHON CTPYKTYPBI Npin ¥ NpouHoCcTs P, = 0).

Bo-BTOpEIX, IACTRI 3a%8CTYIO MOMYIAIOT KOHIEHTPHPOBA-
HHEeM pa30aBJieHHBIX CYCHEH3Hi, IOTEepABHINX CBOIO Arpera-
THBHYIO YCTOHUMBOCTB, T. €. 00pasoBAHHE M YIPOYHEHHE
CTPYKTYPHI IIACT — 3TO Pe3YJIBLTAT OTCYTCTBHSA arpera'rnnnoﬁ
YCTOHYHBOCTH B pasGaBIeHHLIX CYCHeH3HAX.

Taxnm 00pasoM, B MacTax, B KJIACCHUYECKOM CMBICIE CJIO-
B&, ArperaTHBHAasA YCTONUHBOCTL H3HAYAJLHO OTCYTCTBYET.
OpHAKO TOT TEPMHH ANA IACT HCMOJIL3YIOT, UTOOBI OLEHUTH
¢nocOOHOCTE MOCHEZHUX COXPAHATL HEH3MEHHOM BO BpeMeHH
CBOI NPOCTPAHCTBEHHYIO CTPYKTYPY (B mepByio ouepesb —
TOJHITHHY POCIOEK MHKOCTH H IPOYHOCTh KOHTAKTA B CTPYK-
TYPHOIi ceTre).
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B xoarynssnmuoOHHBIX CTPYKTYpPax OGOJOUKH KHUAKOM zHC-
IEePCHOHHOHN cpeibl NpH CONHMIKEeHHH YACTHI[ HOAHOCTHRIO He
BBITECHSAIOTCH, 8 IPHHNMAIOT MUHEUMAJILHYIO TOJIHRY, OIH3-
Kyi0 Kk OMMonexynspHOMYy cnowo. CTPYKTYpHpOBaHHE B Ca-
MHX IJeHKaX JZUCIHePCHOHHON Cpeibl NPEISTCTBYET Aalb-
HellleMy YMeHBINeHHIO TOJIIUHLI npocaoek. Ono ycuiupa-
eTCs NPH HCIONB30BAHMH CTAOHIN3aTOPOB.

B xauecTse cTAOHAU3ATOPOB HACT MPHMeHsioT: 1) arHOH-
meie konnouguste ITIAB; 2) nemororennble Kosaonausie ITIAB;
3) NOBEePXHOCTHO-AKTHBHEIE MOMHMEpEI.

Ilpu MCNIONBE3OBAHHH TAKHX CTAGMIMSATOPOB peaAIUSYIOT-
cs, B IEPBYIO ouepessb, aACOPOIHOHRO-CONBBATHRIM H CTPYK-
TYPHO-MeXaHNUeCcKH#i darkTopel ycToduusocTH. ABngacs
ITIAB, oM apcopOUPYIOTCSA HA MOBEPXHOCTH TBEPAOM YaCTH-
bl M CHH)KAIOT CBODOZHYIO IIOBEDXHOCTHYIO JHEPIrHIO, TeM
caMbIM genad cucreMmy Oonee ycroitumsoit, Ho ¢ apyroii cro-
pOHBI, 0018551 JIIMHHONEIIOYEUHBLIM YTIEBOAOPOSHLIM PaXH-
KajJoM, 3TH BeIlecTsBa CIOCOOHHI OOPASBOBLIBATEL ONpPeReJieH-
HYIO CTPYKTYPY B aZCOPOIMOHHOM CJIOe, IPULAOIYI0 MeXa-
HUYECKYIO IIPOYHOCTh H YIPYrOCTh SAIIMTHOH oboaouxe.

Cmecr aHMOHOAKTHBHOIO B HeHonorennoro ITAB o6naza-
eT cuHepreTuyeckuM 3stderTomM crabunHsHpyiomero naeii-
crBug. Mexanmsm aroro sddexra o6ycnosiaen o6pasosanneM
CMEMAHHOrO aACOPOIHOHHOTO CI0A, B PE3yAbTare 4ero yse-
JIMYUBACTCA BKJAZ aACOPOIHMOHHON M CTPYKTYPHOHI COCTaB-
asomux (GaKTOPOR YCTOHUMEBOCTH CTPYKTYPHO-MeXaHHUeC-
®oro 6apeepa.

Ecam crabunusaTop ABNAETCH HOHOT'GHHBLIM BeEIIECTBOM,
TO B JKONOJIHEHME K BBIIIEe OTMEYEHHBLIM DealH3yeTCs SJEeKT-
pocTaTHYeCKH PAKTOP YCTOHUMBOCTH, CBA3AHHLIA ¢ 00paso-
BanueM J19C Ha NOBePXHOCTH QACTHHEI H BOSHHKHOBEHHEM
SJIEKTPOCTATHYECKHX CHJI OTTAIKHBAHHMSA.

PASPYHIEHHE ITACT

Hukaxue MaccooOMeHHEBIE NIPOLECCH! B CTPYKTYPHPOBAH-
HBIX CHCTEMAX HeNb3s YCIIEIDHO OCYIIEeCTBHTh, He PASDYIIME
IpeABAPHUTENBHO B HHX CTPYKTYPY.

Paspymenue IpoCTPAHCTBEHHBIX CTPYKTYP B IMAcTax —
JOCTATOYHO CJOKHBIH Hpomece, xapaKTepH3yeMsplil TeM, UTO
00 Mepe YBeJMUeHMs CTeneHH paspYIDeHHS CYIeCTBeHHO
H3MEHSeTCa B CAM MeXAHHM3M PACIafa CTPYKTYDHL
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MoOKHO BBIZEJIHTH TPH OCHOBHBIX JTANA pPaspyLUIeHHdA
CTPYKTYPHI:

1) paspymresne cunourHoif CTPYKTYpPHOH CeTKH, COIpO-
BOM{AAIONeeCa PACIIANOM CTPYKTYPHl HA OTAEJIbHbIE, JOCTa-
TOYHO KPYIIHBIE arperarTsl;

2) paspylleHie arperaTos, COIPOBOMKAAIOLIEECH YMEHb-
mieHueM MX pasMepa H YBEJIMUYEHHEM HX YHCIa, BHICBOOOMK-
JACHUEM U3 arperarTos M YBeJHUYCHHEM YHCJIa OTAEJIbHEIX Yac-
THI, 06pa30oBAHKMEM HOBBIX arperaTos;

3) npegensHoe paspyuieHHEe CTPYKTYDPHI HPH HOJHOM OT-
CYTCTBHH arperaTop us YacTHIL,

YeTraa rpaHuIa Me:KAYy 9THMH STAIAMH DAsMbITa, T. €.
IIepexoj, U3 OJHOIO COCTOAHUA CTPYKTYPEHL B APYyroe mo Mepe
NOCTEIEeHHOr0 YBeIUYeHUA HHTEHCHBHOCTH BHEIIHUX BO3Aeii-
CTBHUIii, paspyIIalOMIKX CTPYKTYPY, MPOUCXOLUT IMOCTEIIEHHO.

OpHaxo KaKAEI M3 9THX STANOB cueuuduueH. Y CJI0BHA
PaspyIIeHU CIJIONUIHOMH CTPYKTYPHOH CEeTKH KapAHHAJILHEIM
06pasoM OTJIMYAIOTEA OT YCJOBHM paspylLIeHHA arperaros,
«IJIaBalONIUX» B JUCIIEPCHOHHOH cpeje, a 3HAUHUT, M mapa-
MeTphl BHEUIHUX BO3fefcTBHIl, HeOOXOZUMBIX IJA paspylie-
HUA CIJIOIIHON CTPYKTYPHOMH CeTKH H OTAEJbHBIX arperaTos
MX YACTHI], HE MOrYT He OBITh CYIIECTBEHHO PA3THUHBIMH.

KonuuecTBEHHO M3MEHEHHE COCTOAHUA CTPYKTYPbI Hac-
THl OLIEHHBAETCHA COBOKYIHOCTBI0 PEOJIOTHYECKHX XADAKTe-
PHCTHK, IpekAe BCEro BA3SKOCTHIO 1|, HAUIPAKEHHEM CABHUra
P, yupyroctsio E u nepuogom penaxcanuu 6. Hauboree pes-
Koe, HA MHOTO HECATHYHBIX HOPAAKOB, U3MEHEHHE ¢ paspy-
IeHNeM CTPYKTYPH NpETEepIeBaloT BA3KOCTh M IEPHOZ pe-
Aaxcaluu.

Jna paspyllleHHs cTPYKTYPH HCHOJMB3YIOTCH CIELYIONIUe
BO3gEICTBUA:

& MEeXaHHUeCKOe IOMelLINBaHHE;

e Bubpamnusa, 6omee shdeKTHBHOH ABIAETCA MOJHUIACTOT-
" Hag BUbGpanusa ¢ yacroroi or 10 I'm o 10 xl;
VILTPA3BYK;
HarpepaHue;
BJAEKTPUUECKHE U MACHUTHEIE IOJ;
H3MEeHeHKe TPUPOALI HOBEPXHOCTH TBePABIX YacTur, (I1as-
HBIM 06pasoM, nyTeM gobapienusd xoaaougHbIX ITAB),
YacTo coueTaloT MeXaHHNYeCKHE BHOpamHOHHbIC BO3Aed-
CTBHA C YAHTPa3BYKOBLIMH, TEIJIOBBIMH BO3AEHCTBHAMH.
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Taxoe codeTaHNe He TONBKO CYINIECTBEHHO H3MEHAET dHEp-
rMI0 aKTHBAIMK Ipollecca DPaspyllieHHUA CTPYKTYPEHI, HO B
BHAYHUTENBHON CTelleHM CKAasbIBAETCA HA CBOHCTBAX KOHEU-
HOTO NPOAYKTA.

CoBmecTHOe geiicTBHe Ha MacTy BUGPanuu u, HAIDUMED,
YABTPAsBYKa IPUBOLHUT K ropasao GoJsllieMy paspyIneHHIo
CTPYKTYPbI U BMECTE € T€M K AOCTHIXKEHHUIO CYINECTBEHHO
foJjiee BRICOKOH ¢€ OZHOPOZHOCTH, “ieM IOf BIHAHUEM KaK-
IOT0 M3 3THX BHAOB BO3JeHCTBUH € TOH jKe HHTeHCHBHOCTHIO
B OTZAENBHOCTH.

Ba)xHBIM ABNAETCA COYETAHUME MEXAHHUECKHX BO3ZeH-
CTBUH ¢ GUIMKO-XAMAYECKUM YIPABIEHUEM OPOYHOCTHIO
CIENJIEHUA B KOHTAKTAX MEMXAY YACTHNAMH NYyTEeM H3MEHe-
HHA OPHUPOAH! MOBEPXHOCTH YACTHIL,

Moaudunuposanne TBepanx tas xobaskamu ITAB pas-
JMYHOTO CTPOEHUS HABNAETCH YHHUBEPCANLHLEIM METOOM pe-
TYIMPOBAHNA CHUJBLI M DHEPrHH B3aUMMOZEHCTBHA B KOHTaK-
Tax MexAy dacTHunamMu. I1or sddexT — cIreAcTBHe coueTa-
HUS IBYX (baxTopoB:

® DasgBMIKEHHA UYACTHUI, Ha JBOHHYIO TOJIUHY 8AcopOIn-
OHHOI'0 CHOf;
® CHMIKEHUS MOBEPXHOCTHOI'O HATHAMKECHUA HA IOBEPXHOCTH

YACTHN,

B mociegune rogsl Bce HNINpe CTANU HPUMEHATHCH METO-
Al MOAMGMUIUPOBAHUA ITOBEPXHOCTH YACTHI] HE WHAUBHIY-
ansupiMu ITAB, a cmecamu TIAB pasaWuHEBIX BHZOB, HAIPH-
Mep, MOHOTeHHBIX W HeHOHOreHHBIX,

IIpu npaBuabHOM Hogbope HecKOJABKHX BuAoB ITAB o6ma-
py:KHBaeTCd CHHEDPIU3M, T. €. BSANMHOE YCHUIeHHe X AeCTBHIA.,

WckmiountensHan s¢ddeKTHBHOCT, COBMECTHOIO AeHCTBHA
BuOpanuu u ITAB o6bacHAETCA XapaKkTepoM PaspyIIeHus CTPYK-
TYpsl 1pu Bubparuy u ocobenHocramu geiicrsua ITAB. TIAB,
aAcopbvpYyACH B MePBYIO ouepens Ha Hanbojee pHEPreTHYECKH
AKTHBHBIX YU8CTKAX MHKDOMO3amIHOI!® moBepxHOCTH YACTHII,
0CJa6JAIOT NPEeMYIIECTBEHHO HANboJIee IPOUHEIEe KOaryIAIH-

15 Tgepante YACTUIH! B CRJIY (DHIUKO-XHAMUTCCKOH HEOAHOPOXHOCTE CBO-
el mopepxHOCTH obaagarT arodobro-aruobunsHol MosauuHOocThI0. [ToaTo-
MY NPOYHOCTH KOHTAKTOB, BOSHUKAMOM{MX MEM/AY OXHMMU U TeMd JKe YACTH-
mamM#, MOXKET Pe3ko (Ha MOPAZKM BeJIVWYIMH) PASIHYATRECA B 3ABMCHMOCTH OT
TOTO, M0 KAKMM YYaCTKAM Takoif KoHTaKT ocymectBasercs. IIpouHoCTH
KOHTAKTA MaKCHMAaJbHA, eclH 06a yuacTKa J#ohoOHE, I MUHIMAILEA — B
cnyuae BOSHEKHOBEHMA KOHTAKTA IO NMODAILHEIM YUACTHAM,
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OHHELIE KOHTaKTHI. Benenue B cucremy IIAB us pacuera o6pa-
30BaHUA MOHOCJOH HA IOBEPXHOCTH YACTHMIL IIO3BOJIAET MOYTH
g 500 pas NOHM3UTH HHTEHCHBHOCTL BUOpaIuu, HEOOXOAUMYIO
JJIS HOCTHKEHHUS IPeREBHOr0 PaspyilleHus CTPYKTYDSI,

He menee apexTHUBHO Jna pAga cUCTeM codeTaHue BuOpa-
unu, po6asox IIAB u TemmepaTypHeIX BoszelicTsuit. B rtex
cIay4asx, Korga BASKOCTh CTDYKTYDHPOBAHHEIX CHCTEM BECHMA
YYBCTBHTEJLHA K M3MEHCHHIO TEMIIEPATYPEI, TAK0e KOMILIEKC-
HOe BozfeiicTBue Haubosee mejecoobpasHo. Muorue nuiessie,
B OCODEHHOCTH KOHAUTEPCKHE MACCH (IIIOKOJIafHEIE, IPANHHO-
BEIE€ H T. II.), OTHOCATCS UMEHHO K TAKOTO POJa CHCTEeMaM.

15.8. AUCNEPCHOHHBIN AHAJIN3

CsoiicTBa cyciieH3ui, a TaKsKe pACCMAaTPHUBAEMBIX B I'Ja-
Be D MOPOIIKOB B 3HAUMTEIHHON CTENEHH ONMPeAeATCH pas-
MepaMM dYacTHl, gucnepcHo#t dasm. Hucenepcuonnwvili ana-
Au3 — 3TO COBOKYIIHOCTH METOAOB M3MEDEHHUA PA3MEpPOB uac-
Tun. IIpH AUCNIEPCHOHHOM aHajlHu3e ONPEAEeNAIOT TaKKe
FucuepcHocTh D M y/enbHy10 IOBEPXHOCTD Syy.

MeToAbI ZUCIEPCHOHHOTO QH&IM3A MOKHO PasfAelldTh Ha
TPH IPYIIEL :

1) MeToabI H3MepeHHA NAPAMETPOB OTAEABHBIX YacTHIl (pas-
MEPOB, MacCH U T. A.) ¢ HOCHeAYIOmEeH CTaTHCTHYeCKO:t
06paboTKo#l pe3yJbTATOB GOJILIIIOIO YHUCJIa U3MEePeHHit:

® MeTOZHI, B KOTOPLIX JIMHEHHEIe PasMepsl YaCTHIT H3MePAIoT
C TOMOIIBIO ONTHYECKOI'0 MUKPOCKOIIa, KOTOPLIH obecreyun-
BaeT mpefesa usMepeHMi oT 1 MXM A0 HeCKOJBKHX MIJIJIN-
MeTPOB, M 3JIeKTPOHHOI'O MHKPOCKOIA, IO3BOJISIOINEr0 U3-
MePATH pasMepHl YacTHL, OT 1 HM J0 HeCKOJBKHX MHUKDOH;

® MeTO/ibl, OCHOBAHHBIE HA HU3MEPEHHH IEKTPUIECKOro Co-
OPOTHUBJICHUA IPH NPONYCKAHMU CYCIEH3WH NOPOHIKA Ye-
pe3 TOHKMi KaHAJ ¢ IOMOINBIO cueTunKoB Kynawrepa, 1o-
3BOJIAIONIHE N3MePATh pasMeprl yacTui ot 0,1 10 100 mxMm;

.® METOABl, B KOTODHEIX M3MEpHAIOT HM3MEHEHUHA CBETOBOTO
IOTOK& NPH IPONYCKAHWA CYCIIEH3HH Ye€pe3 TOHKWIH Ka-
HaJI, BEI3BaHHBIE HONAAAHWEM B 9TOT KAHAJ YACTHII JIC-
nepcHoii ¢assl. Il03BOAAIOT H3MEPATHL PA3MEPHI YACTHIL
oT 5 10 500 MKM;

® METOAbI, B KOTOPHIX H3MEPHIOT MHTEHCHBHOCTH CBETA,
PACCEAHHOT0 eAMHNYHON yacTuIel, ¢ IOMOIILI0 VILTPA-
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MHUKDPOCKOIA HJIHW MOTOYHOro yiabTpamMHKpocKoma Jlepa-
runa—BaaceHxo (pasmepsl yacTun ot 2 g0 500 aM).

2) MeTogpl, OCHOBaHHBIE HA MEXaHHYECKOM DAaSAEICHHH
JHCHepCHOIl CHCTeMEI Ha HECKOJIBKO KJACCOB IO KPYHHO-
CTH YACTHII:

e cuTosslil ananus (pasmeps gactun ot 0,05 zo 10 Mm);

e pasjeNeHMe YACTHIl B IOTOKE rasa MIH JKHAKOCTH (pas-
Meps! yacTHi oT 0,1 40 HECKOMBKUX MHJIJINMETPOB).

3) MeTozsi, OCHOBAHHBIE HA MI3YUEHWH CBOHCTB ancaMGias
YACTHIL:

® MEeTOAbl CeOUMEeHMAUUOHHO20 AHAAU3R, OCHOBAHHLIE HA
PeruCTpANNY KHHeTHKHM HAKOIJIEHHA ocagxa. CeanmeH-
ToMeTp PUTrYPOBCKOTO MO3BOJAET ONPeAEJTHUTH Pa3MepH
yactun or 1 go 500 mxmM. IIpumeHenue mewTpudyr mo-
3BOJIAET CHUBHUTD npegen uameperus o 0,1 MKM, a yIbT-
panenTpudyr — zo 1-100 aM (B 2TOM cjaydae MOXKHO
M3BMEPATH AAKEe PA3MEPHl KPYHHBIX MOJEKYJN);

& METOJEI pACCEAHUA CBETA MaJILIMU YacTHIIAMH (Hedenromer-
pHUA K TypOOJUMETDPHA), METOAB! HEYIPYTIOTO PACCEAHUA, a
TaKKe pacceAHHUA PEHTIeHOBCKMX JIy4eil, HEHTPOHOB;

e ancopOIHOHHLIE METOABI, HCIOJb3yeMbIe IJA Onpeaeie-
HUA yACILHOH moBepXHOCTH uacTHn. MsmepawT Koau-
4eCTBO 874cOPOUPOBAHHOTO BEI[€CTBA B MOHOMOJEKY IAD-
HOM cioe, Haubojee pacupocTpaHEeH METOJ HHU3KOTEM-
HepaTypHOi rasoBo# aacopbHy ¢ UCIIOIB30BaHIEM a30Ta
(aprona, KpunToHa) B KadecTse agcopbara. YIAeNbHYIO
TIOBEPXHOCTH BEICOKOLHUCIIEPCHOH TeBepRo#t daswl uacro
OIpeNeaA0T METOAOM axcopbmuu us pacrsopa. Ajcop-
6aTOM npH 3TOM CAYKAT Kpacureaw, ITIAB uiu apyrue
BEI[ECTBa, MAJEle H3MEHEHHA KOHIEHTPAIIMH KOTOPHIX
JErKO OIPEeJeNdATCHa ¢ JOCTATOYHO BEICOKOH TOYHOC-
THIO. ¥YIeNbHYIO MOBEPXHOCTE YACTHI,, MOXXHO HAXOXAUTH
TAKIKEe IO TeILIoTe axcopOmuu (uau cmauusanuda). Ilo-
TOYHBIE MUKPOKATOPUMETPE! IO3BONIAT IPOBOAUTD U3-
MepeHHS KaK B PasoBOil, TaK M B »KHUAKOH cpexe. PasHo-
obpasHbie aACOPOIMOHHBIE METOAB! JHCIIEPCHOHHOTO aHa-
JH3a IMO3BOJAIT ONPeAeNATs YAeNbHbIE MOBEPXHOCTHU
10-10% m2/r, uTO NPUMEpPHO COOTBETCTBYET pPasMepaMm
gactun ot 10 go 1000 um;

® METOALI, OCHOBAHHLIC HA HCCJEZOBAHWN TIas3ONpPOHUIIAe-
MOCTH CJIOA aHAJUBUPYEMOro BEeIecTBa IpHu (GUILTPOBA-
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HHH dYepes Hero BO3AyXa Ipu aTMochepHOM AABJIEHUH
UIH B BaKyyMe. OTH MeTOAB! IO3BOJHIOT ONpPeXEIATH
YEeJIbHYIO HOBEPXHOCTD;
e B pAJie CIY9a€B AUCTIEPCHOCTE MOPOIIKOB M3MEDHIOT II0 CKO-
POCTH PACTBOPEHUHA, TEILIOPHUIHUECKNM, MATHUTHEIM | APY-
I'IM XapaKTEePHCTHKAM CHCTEeMEI, CBA3AHHBIM C pPasMepoM
4acTum, fucnepcHoii dasp miu mexdasHoil moBepXHOCTH.
Bo Bcex yIOMAHYTHIX MeTOA8X JUCHEPCHOHHOrO aHANH3A
NONYYaoT, KAK IPABHJIO, HHTETDANBHYI0 XAPAKTEPHUCTHKY,
HO3BOJIAIONIYI0O CYAMTh O HEKOTOPHEIX CPeJHHX ITapaMeTpax
cucTeMHbl. B HEKOTODHIX CAYUAAX YEAETCH OIPeACIUTE TaKIKe
auddepeHnUanrHy0 GYHKIUIO pachpenelieHUs UHCIA TAC-
TuL (Mx 06beMa, MacChl) 110 pasMepaM.

Paccmorpum noapoGHee TaKkne IIMPOKO PACHPOCTPAHEH-
HEBEIE METOAb! AUCIEPCUOHHOrO aHANNU3a, KAK CHTOBHIH U ce-
AUMEHTAITUOHHEIH,

CHTOBEIH AHAJIH3

Cumoebiii anarus — 5T0 OUpefesieHUe TPAHYJIOMETPH-
YeCKOro ¥ PpakIMOHHOIO COCTABA M3MEJNbYEHHEIX CHIIYIUX
MarepuasoB. OH NpUMEHHM AJA MATEDHANOB C Pa3MepaMH
yacrun 0,05-10 mm.

CuroBbiil aHANMU3 OCYMECTBAAIOT IPOCEUBAHMUEM P06 Ma-
TepuJa yepes HaGop CTAHZAPTHHIX CUT C KBAAPATHLIMH, Deixe
C IPAMOYTONBHLEIME OTBEPCTHAMHE, PASMED KOTOPEIX IOCIEA0-
BATEJBHO YMEHBIIACTCH CBEPXY BHU3. B pesyasraTe MaTepuan
pacupezeiafgeTca Ha QPaKIHE, B KAXAOH U3 KOTOPHIX YacTH-
bl HE3HAUUTEJNBLHO pasjuyaloTca pasmepamu. Hucno ¢pax-
nuii, MOAy4YaeMEIX IPH IPOCEUBAHUM ueped Habop U3 2 cur,
cocTasngeT n + 1 u He gosxHO OBITH MeHee b u Gomee 20.

CHuTa H3roTaBIMBAIOT U3 NMAETEHBHIX UM TKAHEBHIX CE-
ToX (CTaspHAA, MeAHAdA, JATYHHAS NPOBOJOKa, MEIKOBAad,
KAampOHOBad, HEHJOHOBAK HUTH) JHUOO IUTAMIOYIOT U3 MeE-
TaJIMYEeCKUX JUCTOB (pemreTxa). ia aHanusa oUeHs TOH-
KUX IOPOMIKOB ¢ pa3dmMepamu uactun 0,005-0,1 MM npume-
HAIOT MHUKDPOCHUTA, NPEACTABIAIOIIHEe co60it HUKeIeBYIO
onsry ¢ pacIIMPARIIUMUACA KHUSY (AAA NpefoTBPAIEHUA
3a0HBaHHA) KBAAPATHHIMH OoTBepcTUuaAMK. CyMMapHad mio-
mane orseperua cocraBiaser 0,36% ot ob6meilt nmomazu
MOBEPXHOCTH CHTa (3TA BEeNHYHMHA IOCTOAHHA AJH BCEro
nabopa cur).
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Cura 0603HAUAIOTCA HOMEpPAMH, COOTBETCTBYIOLUMH pa3-
MEp&M CTOPOH OTBEPCTHI, BHIPa)KeHHLIM B MM (HAnIpuMep, CUTO
Ne 5 umeeT OTBEpCTHE C JIHHON cTOpoHH 5 Mm). CHTOBEHIIH
aHANIN3 MOYKHO IIPOBOAMTEH BPYYHYIO MM MeXaHudyecxu. B 3a-
BUCHMOCTH OT KPYIIHOCTH, CBOIICTB MaTepHana U HeobXoqumoii
TOYHOCTH aHAJHN3 NPOBOAAT CYXHUM HJHM MOKPBIM CIIOCOOOM.

- CYXOH CHOCOB
CHTOBOT'O AHAJIH3A

IIpu cyxom cmocofe mpoba maTepuana mpejBapUTelbHO
nepeMenInBaeTCs M BeICymuBaeTca npu 105-110°C. Mumu-
MajbHAS Macca Npolhl OOpefesdgeTcs pasMepaMu Hambosee
KPYNHEIX 4YACTHI, HAIPUMeEp, AAA uacTHn pasmepamu 0,1;
0,3; 0,5; 1,0; 3,0; 5-10 MM MUHHMAJIBEHAA MACCA COCTABIACT
coorBercreenwno 0,015; 0,05; 0,1; 0,2; 0,3; 2,25—18 xr. Ipo-
6y BBICHINAIOT HA BEDXHEE CHTO U BECh KOMILIEKT CHT BCTDH-
xuparor 10-30 muryT. IIpu npocenBaHUM TOHKOJUCIEDCHEIX
MAaTepHajiOB, CKJIOHHBIX K ArPEerMpOBAHHIO, B HH)KHEE CHTO
NOMEIaT pesuHoBble maiitel nuGo npobKM ANA pacTHpa-
Huda obpasoBasiruxca KoMxos. [locne npoceMBaHuA B3BEIIIH-
BaIOT HA TEXHHYECKUX Becax ¢ TOUHOcThIO Ao 0,1 r ocTaTox B
Ka)KAOM CUTE M BLRIUMCIAIOT cojep:xanue (B % 1mo Macee)
dpaxun B HcxogHoil pobe.

MOKPHIA CIIOCOB
CHTOBOI'QO AHAJITM3A

9roT CIoCo6 HCONB3YIOT B CIYIAAX HeOOXOAIMOCTH OYeHb
TOYHOr0 OIpee/IeHHA rPaHyIOMETPHYECKOTO COCTABA IOPOIH-
KOB, PaCTPECKHBAIOIUXCA IpU Temmeparypax Hmxe 105°C, a
TAKMKe CHAHIAIOUIUXCH WM cofepsKanmx GoJjiblioe Koaude-
¢TBO MeJKoH ¢paxnun. Mesbuaifimue 4acTHUIILI OTMEIBAIOT
¢aaboii cTpyeil BOAE X0 TeX NODP, TOKA CIUB He CTAaHET NpO-
spauydsIM. OCTATOK Ha CUTE BHICYIIMBAIOT, B3BEIIHBAIOT U NO.
Pa3HOCTH MAacC HaXOAAT KOJHMYECTBO OTMBITOrO HIAAMA.

®paknuu uvacTun, o6osHayaloT HoMepamu cur. Hampn-
Mep, ecau ppaKIHa IOAYYEHA ITOCAEAOBATEILHEIM IIPOCEHBA-
HUeM maTepuasa Ha cutax Ne 2 u Ne 1, dpakuuio obosHaua-
0T cnegylomuM obpasom: 2-1 mm. PesyabraTsl cuToBOro
AHAJIU3A IPEACTABIAIOT rpa¢puyecKH B BUAE TAK Ha3bIBae-
MBIX KPHBBIX pacnpegenerus. Ilocnegnue moapasgendaoT HA
Iunddepernuanbarlie (IOKasbIBAMONIYE IPOLEHTHOE COAEPMA-
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H¥Ee OTAeNbHEIX (pakmuil) ¥ HHTerpaxsHble (OTPAMKAIOIIUE
CyMMapHOe IPOIEeHTHOe COLEPKaHNe BeeX PpaKmuil Mensblire
uiu GoJnblile AaHHOTO pasMepa).
3uasa pacnpezenieHHe YACTUIN, IO MX pPasMepaM, MOXKHO
OTBETHTHL HA OCHOBHEIe BONIPOCH! AUCHEPCHOHHOrO aHAJH3a:
& KAKOBHI PasMepnl caMoif Manoil u camoif Goabiroif yac-
THIIBI;
® YACTHI[ KAKOro pasmepa GojblIe BCEro;
e KaxoB QpDaKIUOHHLIN COCTAB CHCTEMEI, T. €. KAKOBO IpO-
LEHTHOE coAepxanHe faHHol Gpakiuu B cucTeMe,
Tlop (dpaxnueii moHmMaeTcdA T4 YaCTh HOPOLIKa, pasMep
YACTHI, B KOTODOif OTBeYaeT BHGPAHHOMY HHTEPBANY DA3MEDOB.
Mpumep. B aannoM mopoillxe caMasd MaNeHbKAA UACTHIA
ameer r = 2,0 - 1075 M, a caman Goapmax — 7= 8,5 - 107% m.
IIpumeM, YTO yacTUIE! PASHYCEl KOTOPHIX He OTIHYAIOTCS
6onsire, uem Ha 0,3 - 1078 M, obpasyior oxuy dpaxnuio. Toraa:
e 1-1 paxnua — Bce yacTUIE! ¢ paguycomM (2,0-2,3)1075 m;
2-1 Qpparuna — Bce YACTHIH ¢ pagaycoM (2,3-2,6)-1075 m;
8-a ¢paxnua — BCe YACTHIH ¢ paguycom (2,6—2,9)-1075 m;
4-1 ppaknua — Bce YACTHOEI ¢ paguycoM (2,9-8,2)-107% u;
5-a (paknus — Bce YACTHHH ¢ paguycoMm (3,2-3,5)-1075 m.

CEABMEHTAIHOHHLIA AHAJIH3

CedumenmayuonHbvtii GHANU3 COCTOUT B SKCHEPHMEHTAN -
HOM IOJYYE€HUH KpPueoil cedumenmayuu, T. e. 3aBHCEMOCTHU
MACCH OCAAKA M AUCIEPCHOH (Pasbl OT BpEMeHH OCaMKAeHus i.

C mponeccoM cefUMEHTAIIMM YACTHIL JucmepcHO# Gassl
ME! yoKe CTaNKuBasuch (cM. paszen 10.1). BcooMEUM OCHOB-
HbI€¢ 3AKOHOMEPHOCTH 3TOr0 IIPOLIECCA.

Ecnu chepuueckyio yacTuIy, paguyc KoTopoil r u miot-
HOCTB P, HOMECTHTH B JKXUAKOCTH, NJIOTHOCTH KOTOPOIH paBHA
Po, & BABKOCTE 1, HA Hee GyaeT xeficTBOBATHL CHJIA THMKECTH
(cepumMeHTATINA),

Feon = V(p—po)g,
rge V — obbem uacTunbl, paBHBIH _é_m_s , & — YCKOopeHHe

CBOGOAHOrO MaeHNd,
Kak TOJXBKO yacTHUIA CTAHET OCEJATh, BOSHMUKHET IPOTH-
BoZelicTeyioman cuna — cuiaa tpeausd (Fo)
F,=8B.U,
rAe B — roadhdunuent Tpeand, a U — CKOpOCTE OCeAaHUSA.
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B nauane uacTMIA ABHXKETCA YCKODEHHO, TAK KaK NpH
MANLIX CKOPOCTAX CHJIA TAMKECTH IPEBHILIAET CHIY TPeHHHA.
IIo Mepe yBeJHUYEHUHA CKOPOCTH JBUKEHHA CHJA TPEHHUSA
BOBPACTAET W B HEKOTOPHIHL MOMEHT JOCTHTAETCHA PaBEeHCTBO
Fooy = Fp;, IPH KOTOPOM YACTHIE HAYMHAIOT ABUTATHCA C
NOCTORHHOH CKOPOCTHIO. Bpems, KOTOpoe AJia aTOro Tpedyer-
cda, npeHeOpekumMo Mano. Tak, OJig YaCTHIL KBapna paguy-
com 50 MKM BTO BpeMa cocTasideT 3,4 - 1073 ¢, a gna gacru,
paguycom 1 mxm — 1,7 - 1076 ¢,

Hcxoga us npuBegeHHBIX BBIIE YPaBHEHUM

_Vip-po)g
cex B .
B coorBercTBHH ¢ 3axoHOM Croxca, B = 6nnr, u yuuTsl-

4 3
Bad, yro V = —7r’, nomrydyum
3 2
_2ri(p-poe
. 91
Taxum 06pasoM, CKOPOCTH CEZUMEHTAINH PAMO IPOIIOp-
LHOHAJBHA KBAAPaTy paanyca yactunsl. CrefqosaTensHO, yac-
THIBI PASHBIX PasMEpPOB OCEJAIOT C PASHBIMM CKOPOCTHMEM!
yeM 0OJIBIIIEe YacTHIa, TeM OOJblIe CKOPOCTh €6 OCeZaHN .
Ecnn sKcepUMEHTANBHO ONPeSeIUTh CKOPOCTh OCEAaHud,
MOXKHO JIETKO PaccYHTATh PAZUYC YACTHIIBI:

cex

Tak Kax BEJWYUHSEI 1], £, P H Pp XAPAKTEPHBYIOT CUCTEMY
M OT JUCIEPCHOCTH HE 3ABHUCHAT, MOXKHO 3aIHCATH:

r=KJU,, .

9To ypaBHeHHEe CIPABELIUBO TOJBKO AJA YCAOBUi, IpH
KOTODHX BEIMoJHAeTCH 3arkoH CToKca, & HMEHHO!
® YACTUILI HMEIOT cepudecKyio popmy;
® [BIKYTCA JAMHHADHO, HE3aBUCHUMO APYT OT Apyra U ¢
MOCTOAHHOH CKOPOCTBIO;
® TpeHHe SBJIAETCH BHYTPCHHHM A AUCIEPCHOHHOH Cpeasl.
OTH yCA0BHUA BHIIOJHAKITCH TOJBKO AJIA CUCTEM, B KOTO-
DBIX pasMepsl YacTHI JexxaT B mpexeiax 1075-1072 cm.
Ecnu pasmeprr uwacTun Goasmie 1072 cM, mpu ux ocena-
HHH JOCTHUraeTcs BEICOKAA CKOPOCTH, DA3PHIBAETCHA CJHOMH
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AUCHEPCHO# (asbl, obIeralomuil yacTUIy, Bejes 3a ABHXKY-
ugeiica yacTHIEH CO3AAIOTCA 3aBUXPEHHUA, 00YCIOBIUBAIOIINE
PASHOCTH JAaBJIeHUi, KOTOpAd TOPMOSHUT ABUKEHHUE YACTHIL.
B pesynprare 3TOro JaMHHADHBIA pPEXKUM ABHKEHHUA Hapy-
naeTca — BOSHHKaeT TypOyiaeHTHOCTH. Ecau cuna TaxecTH
TIPEBHIINIAET CUITY TPEHUS, ABUKEHHE CTAHOBUTCA PABHOYCKO-
PeHHbLM, & CIeROBATENBHO, NPHBE/EHHOE BHIlle YpaBHEHHE
CTAHOBUTCA HEIPUMEHUMBIM.

Ecnu pasmeps! yactun MeHsnre 1078 cM, To Takue yacTh-
I[bI YYACTBYIOT B GPOYHOBCKOM ABHIKEHUM, CIEACTBHEM KOTO-
poro asagerca gubdysusa, HarpaBIeHHAA TPOTHBOIOJIOMKHO
CeAUMEHTAIlNM, KPOME TOro, Ha [ABHIKEHHE TAKHX YACTHIL
CHILHO BAUAIT KOHBEKIHOHHEIE TEIJOBLIE MOTOKH.

Ha cequMeHTannIo OTAENHHON YaCTMIE! HE HOJKHBI BJIH-
ATh cOceiHHUe YacTUIbl. UToOs n36e)kaTs B3BANMHOIO BIUAHHA
YaCTHUI, HEOOXOAUMO IIPOBOAUTE CEANMEHTAIIHIO B AOCTATOYHO
pasbaBieHHBIX CYCIeH3HAX (C KOHIeHTpauuei He Buime 1%).
Koxeuno, eciu B3ATh emie Gojiee pasGaBlIeHHYIO CYCIEH3HIO,
MeKUacTHYHBIe B3auMojeiicTBus OYAYT NpPOABIATHCA emle B
MeHbIe# crenenun. Ho uem Gosiee pasbaniieHa CyCIe€H3HA, TeM
MEHBIIIe Macca OcajKa U TeM Cosabire onmoka uamepeHus. Ta-
KuM 06pasoM, B CeIUMEHTAIIMOHHOM aHANK3E MCTOIB3YIOT CyC-
IEH3UHM, PAsMephbl YACTULL, B KOTODHIX JIEKAT B IpejesiaX oOT
105 xo 1072 cM, a KounenTpanusa cocrapiager 0,5—0,6%.

Ba)kHBIM yCIOBHEM NPHMEHHMOCTH CEIUMEHTAIIHOHHOIO
AHANU3a ABJAETCH MOJHAA CMAUYMBAEMOCTh YACTHI[ JKUAKO-
CTBIO, B KOTOPO# OHH ocefaioT. B 3TOM ciyuae Ha MOBEPXHO-
CTH TBepPABLIX YacTHul, ofpasyercsa cI0H U3 MOMEKYJ JKMIKO-
CTH, IepeMemalonuiica BMecTe ¢ wactuneii. IIpu asukenun
YACTHIL IPOUCXOAUT CKOJIbKEeHHE MEXKAY ABYMHA CIOAMHU HHUA-
KocTtH (g He MeKLY TBEPAOH MOBEPXHOCTHIO ¥ KHIKOCTHIO) H
B ypaBHeHuu CTOKCA BEIHUMHE 1| AeHCTBHTENLHO NPEACTAB-
Jaget coboil KoahdhHuIHeHT BAZKOCTH KugKocT. KpomMe Toro,
caenyeT UMeTh B BHAY, UTO HA HECMAYUBAKOIUXCA YaCTHIIAX
0OBINHO OBPA3YIOTCH BO3ZYINHEIE MYSHIPHKHM, HCKAMKAIOITHE
peayasTaTsl onpexeneHusa, HaxoHell, ecaH YACTHIH IJIOXO
CMadUBAIOTCA CPEAOH, TO NHPOMCXOLUT arperamusa HacTUII,
UTO TAKKE HCKAYKAET PesyAbTaTH aHanusa. Ecau uceaegye-
Moe BeleCTBO He CMAYHBACTCH AAHHOM KHAKOCTRIO, HE0OXO-
AuMo #o6aBUTH cMauyuBaTens (OGEIYHO BBOAAT Kakoe-iudo
TOBEDPXHOCTHO-aKTHBHOE BEHIeCTBO),
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v— a—

CETMMEHTAIIMOHHBIV AHAJIA3
MOHOAUCHEPCHBIX IIOPOHIKOB

KuHeTHka cefUMeHTALHU YaCTHI, MOHOAUCIICPCHOH CHC-
TeMbl OIUCLIBAETCH YPABHEHHEM:

m=4§—-U-t, (15.2)

rae @ — obmaa Macca AEcHepcHOi ¢aarl; H — nepsora-

yaJIbHAA BBICOTA CTOJI6a CYCIIEH3HH; M — MACCa YACTHIL, OCEB-

IMuX KO BpeMeHu ¢,

I'paduk cegumeHTamuu m = f(I)

m ApeACTaBIAeT coGOH IpPAMYIO JAUHUIO,

BHIXOAAMYI0 H3 HAUaAla KOODPAMHAT

(puc. 15.3). Taaredc yria HakJoHaZ ¢

XapaKTepU3yeT CKOPOCTh HAKOINEHHSA

o ocasixa
t dm QU

——=—— =k =const. (15.3

Puc. 15.3 dt H ( )
Fpagux H
cedumenmayuu Hpu pocruxeHuu Bpemenu & =—
Monoducnepenol U
cucmembs NOPOINOK NEPeXOAUT B oCAloK (m = @).

Tax KaK CycIeH3Hs MOHOAUCIIEPCHA
(r = const), YacTHUIEI OCEAAIOT ¢ OAUHAKOBOH cKopocThio, ITo-
9TOMY I'DAHUIIA OCBeTjeHHA Oyfer YeTKoH U oUpelenuThb CKO-
POCTDb OCeIaHMA MOMHO O CKOPOCTH JBHIKEHUS 9TOH rpaHHIIL

B
Vuer =+ (15.4)

rae kb — BricoTa, Ha KOTOPYIO OIIyCTHJAACH TPAHULA 38 BpeMd 2.
Toraa pagvyc 4acTHI, MOMKHO PACCUMTATE IO dopMyIe

k I
r=K,|= K= |l———.
x/: » TAC Jz(p—po)g

CEAUMEHTAIAOHHDBIN AHAJA3
HOJHIUCIIEPCHHIX IFOPONIKOB

Bce peansHEBIe TOPOIIKH nOAUIUCREDPEHb: U TIOITOMY OCe-
JAOT ¢ PasAWuHBIMHM CKopocTaMu. Herxolf rpaHUNbI ocBET-
JIGHUA CYCHIeH3HU He HAOIIOZaETCA — KPYIHBIE YACTHILBE
ocasaloTcs OpicTpee, MeaKue — Meanennee. Ilosromy Kpm-
Bafg CeAUMEHTANHH MOJUFUCIEPCHON CHCTEMEI m = f(t) nme-’
eT BUJ, HpeJCcTaBJICHHLIH Ha puc. 15.4.
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TaHreHCH YIVIOB HAKJIOHA ( Kaca-
TeIbHBIX K KPUBOH CeMMEeHTaINH On- /—
peliesiSioT CKOPOCTH CeJMMEeHTAIHH CO-
OTBEeTCTBYOIMZX (paruuil yacTum,
3Hasg CKOPOCTH OCENAHWA TACTHI]

OTHEeNbHBIX Qpaxnmii, MOXKHO paccum-

TaTh MX paguychl. Tax KAK OONbLOIZH- 4 ¢

CTBO PEaJILHBEIX IOPOUIKOB HMEIOT Hac- Puc. 15.4

THIBI HEIIPABUIEHOH GOPMEI, o ypas-  Kpueaz cedumenmayuu
noauducneperoii

Benuio r = KU, MoXHO paccuaTaTs cuemembl

TONBKO dK6usarenmuuili paduyc dacrnn chepuueckoit dop-
MBI, OCEJalOIMX € TAKON Xe CKOpOCTHIO, UYTO M peasybHLIe
YaCTHIbL,

ITocTpoenreM MHTErpantHOM, a sateM nuddepeRnmIanbrOH
EDPHEOH pacupeneleHnd YaCTHL, HOMAANCIEPCHON CACTEMBl IO
HX pasMycaM 3aKaHTHABAETCH CeAMMEHTAHMOHHLIN aHAIHAS,

IlocTpoenne kpmpoili cenmmvenTammum. Jasa mocTpoeHus
KPHBOIl CeMMeHTanuM OOBHO HMCHOJBL3YIOTCA TOP3NOHHBIE
Bechl. C MX IOMONIBIO ONPENENIAOT MACCY YaCTHIL, OCEeAIOMUX
HA YaITeYKy BecoB, HOMEUICHHYIO B CTEKJIARHBIA DIINHAD €
uccexenyeMoit cycnensueif Ha paccrofisme B OT IOBEPXHOCTH
EHATKocTH., OTMEuatoT HOKA3AHNA BECOB ¢ HHTEPBAJIAMHE Bpe-
menn 30 ¢, a 3aTeM MX yBenrmuuBaoT Ko 1 muan, 3 Mun, 5 MAR
710 Mepe TOTO KaK M3MeHeHMe MACCHI 3aMeAASAeTC .

B npeaanLHOM CaIyuae SKCIepIMeHT 3aKaHYABaeTcH, KOraa
Macca 0CAAKAa KOCTHUraeT KOJMHUECTBa NOPOILKA, B3ATOrO LA
pUroTOBNEHAA cycnieH3Hn. Ho JonycTrMoO 3aKanuuBaTE A3-
MepeHuf, KOrga maMeHemrwe Maccul 3a 10 Mmu cocraBiseT
He Gonee 2—3 Mr, MM KOrja Ha YaIIeuKy BeCOB BHIageT He
meHee 75% HMCXOZHOTO KoaMuecTBa opomka. B Ta6mn-
me 15.1 npuBeseHs! 3KCIIEPMMEHTAIbHEIC JaHHBIE CeJUMeH-
TAUHA TAJLKA B BOJe.

Tab6ruya 151
OxcnepUMeHTANBHEBIE JARHELIC CeAMMEeHTANMHE TAILEA B BOSE

&, mun 0,5 1 2 4 6 8 12 16 18

mi, mz* 8 11 15 | 2-1 26 29 34 38 40

Q% 20,0 | 27,6 | 37,6 | 62,6 | 66,0 | 72,5 | 85,0 | 95,0 | 100,0

*m; — macca ocanka 6e3 YalmeuKH Becos.



232 ROJITOHOHAL XHMHA

Venoema ousira: b = 0,09 M; Nepege = 1 - 1078 I1a - ¢;
Pramea = 2,72 - 10% xr/m8; pg = 1,00 - 10 xr/n®,

OueBngiHO, 4TO a6CONIOTHHIE MACCH OCAAKA B DA3HBIE MO-
MeHTHI BpeMeHH GyAyT 3aBUCETH OT MCXOZHON MACCHI, IO3TO-
My PACCYUHTBHIBAIOT OTHOCUTENLHBEIE MAcChl B IPOHEHTax OT
acxoxHoit macesl. M3 gannbIx rabnmner 15.1 supHO, YTO HA-
ypgaa ¢ 18-# MuHYTHI Macca ocaZika Ha yameyKax BeCOB He
M3MeHAETCS, CJAeJOBaTeJbHO, K 3TOMY MOMEHTY BpeMeHH
BHIIAJT BeCh OCAJIOK, €r0 MacCy HPMHAMAIOT 38 MAKCHMAJE-
HYIO: Mpax = 40 Mr.

B mmxnell cTpoke TabAMpBl YKA3aHB OTHOCHTEJLHBIE

MacChl BhINaBmIero ocagxa (€, %) B COOTBETCTBYIOIME MO-
m,

100% , Crpomm cepmmenTanuon-

HYI0 KpuUBRy0 @; = f(t) (p,;{aé. 15.5).

Wz rpadmka BugHO, UTO UEeM JOJbINe MAET OCAMIeHwe,
TéM MeHbIlle TIPHPOCT MACCH ocafka. B HauanbABIA MOMeHT
BpeMeHHM YACTANLI PA3HLIX PAZMepPOE PaBHOMEPHO pacrmpefe- .
JIeHSI B XKHEXKOCTH (nepe]; HauaJIoM SKCIepAMeHTa CYCleH3n s
TIATEJLHO IlepeMerinBaeTcs). YeM KpynHee 4acTALA, TeM
6GpICTpEEe OHA OCejaeT, HO MeJIKMe YACTHIhI, HaxojfluinecH
BOJIH3N UAIIEYKH BECOB, OCAAYT CKOpee, UeM KPYyIHbIe, HaXo-
OAlweca y TOBEPXHOCTH KUIKOCTH, T. €, Ha PaccTOAHNHA A
OT yameyks BecoB. B pesynsTare Ha wammeyke BeCOB GYILYT
cOBHpATHCA YacTRIBI Beex pasmepor, IlosroMy KpuBas cegu-
MeHTAaIMHY BCeryia HAYNHAeTCH ¢ IPAMOJMBCHHON! 3apuCMOC-
TH ¥ BBIXOJHT U3 HAUAJIA KOODAMHAT.

Oxnaxo uepes HEKOTOpOe BpeMA fn;,, HYXKHOe, YTOGHI ca-
Mble KpPYIIHbIe YACTHLE! IIPONUIN PAcCTOARYE /1, THX YaCTHI, B
cycneHsuH He ocranercd. Iloatomy
B JanbHeHIeM IIPHpoCT MACChI 0Cad-~
K& YMEeHBIATCHA — JIMHHA CTaHeT
KpHEOi, BRIDYKJION K OCH OPHHAT.
BpeMa i, JaeT BO3MOMKHOCTE pac-
cunTaTh pajgmyc caMod KpynHOMH
YACTHIIBI:

MEeHTbI BpeMeHH: Q =

h
1o =K |—
0 fin tmaxl t max tmin .
2 6 10 14 18
Pmc. 15.5 ) 91
CedumMeRMAYyUORKAR KPUEAR rae = *
ocaxcdenus maavka 8 6ode A 2(p—pole
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Paccunraem spauenne nocroaraaoit K, mogcTasuE B ypae-
HeHUe AaHHpIe M3 YCJIOBHI ONbiTa:
-3
K- 9110 _0,516-10%! 2u 2,
2(2,72-1,00)-10°-9,81

Onpenennm exuanns naMepennd K. Tak Kak

1:ra=£2=“”’;,[K]—c M2,
M M

IIo rpaduxy (puc. 15.5) maxoaum tu;, = 0,2 mun. Torna

Tax = 0,516-10'3"01(2)9 =4,47.107°

B panbpHe#imeM CKODPOCTH HAKONJICHWA oOcagxa Gyner
yMeHbmaTHCH, rpaduK 6yZeT OCTABATLCI KPUBOJIUHEHHBIM
BILJIOTH JO YCTAHOBJEHHA MOCTOAHHON Macchsl ocazka. B Ha-
IeM IpuMepe 3TO IIPoM3oineT uepes fn. = 18 muu. Taxoe
BpeM#a noTpe6oBANOCH, UTOGHI caMad MaJleHbKad JacTHIa,
MMEIOIAA PajAYC Imin, ¢ HOBEPXHOCTH KHJKOCTH OCEJa Ha
JanieykKy BecoB, T. €. NPOILIa paccTosrue f,

Tereps MBI MOKEM PACCUHTATE PARHYC CAMOMN MeJKOi ua-

CTHLBI:
s =K f =0,516. 10-3|’1(; 0;’ =0,47-107° m.

Taxwam o6pasoM, MBI YCTAHOBHJIH MHHMAMAJNLHBIA M MaK-
cuManbHBIH pagmychl dacThil. Teneph BaXHO YCTAHOBUTH, B
KaKOM COOTHOMEHWHM NPHCYTCTEYIOT YacTHOBI PasHEIX pas-
MepOB, T. €. YCTAHOBHUTH (HPAKIWOHHBIA COCTAB IOPOLIKA.
Jna aToro Ha OCHOBe CeJAMeHTaNMOHHOI KpHBO Hamo MOCT-
POMTEL MHTerpajbHyio u jpuddepeHunManbLHEY0 KpHMBEIEe pac-
npeneNeHNd YaCTHIL, :

IlocTpoenne mHTErpanbHOH KpHMBOH pacupenejeHns
Qo = f(r). OGiee KOMMYECTBO IMOPOMIKA, OCEBLIEro K NPO-
M3BOJLHYMY MOMEHTY BpeMeHH I;, pasHO @;. IIpoeegem ka-
caTeLHYK K KpHBOif B oToii Touke. OHA OTCedUeT Ha OCH
OpAMHAT OTPE30K Q. OpAnHaTa @) OKaXMKeTCs pasiesieHHOH
Ha JBe vyacTu: Qo,1 — Macca yacTum Bo ppaxkmmax, Hameso
BBINABIINX K MOMEHTY {1, ¥ §1 — MAcCa YACTHI BO PPaKmu-
fiX, BRIIABIIWUX JIUIIb YaCTUYHO:

Q1= Qo1+ g1.
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PaccunmraeM pafgHyc uYacTHy, NpOWIEAIIAX 33 BOEMH #y
BCIO BHICOTY CYCIEeHSHH 0 YAIIeYKM BECOB:

n =KJZ.
4

CrneposaresbHO, Q)1 — BTO MACCa YACTUI], MMEIOIIUX pajguny-
Cel r 2 ry. AHanoruuyno @z -— Macca NOPOINKA, pagMyChI

h
yacTum KOToporo r = ry, ry = K |—.

2
O6BIYHO KacaTeJbHBIE IIPOBOJAT K HAMGONee BHIMYKJIBIM

TOYKAM KDHBOH cepuMenTaumn. OFHAKO YACTO MX IPOBOAAT
K TOYKaM, OTEEUAIOIIAM MOMEHTAM BpeMeHH, KOrxa maMepsd-
machk Macca ocafka. Bee HeoOxopgmMele JaHHBIe AJA MOCTPOe-
HHUA KPUEBHIX paclpefesieHNA HpHEBefeHb B Tabaune 15.2.

Ha pwmc. 15.6 npeacTapnena mHETerpansHas KpHUBAA pac-
npenenesnda. Kaxgas opsuEaTa yKasLIBAST NPOUEHTHOE CO-
Rep)Kagpe uYaCTHL, O0Majalompx pajuycoM, pPaBHBIM WA
fonpmie YyKazaHBEOrO Ha OCH abcpucc.

WrrerpanbHad KPUBas pacipejie/ieHusd MIO3BONAET onpe-
JenuTh IPONEeHTHOe coyep:xkanue ¢ppaxnmii. Hanpunmep, nns
dpaknun, cozep:Ramied YaCTUHBI C PALNyCaMd OT r; AO Ia,
OHO PaBHO

AQo,1 = @2 — Qo 1.
Ta6aruya 152
Peayinrarel 06patoTEl NAHHMX COTUMEHTARME TAILKA B BOJE

F=2G ¢
b, mun | @,% | Qoiu% {ri-l0%m| AQui, % | Ari-105m ar, ri-l05 m
0,5 | 20,0 9,0 2,83 9,0 1,64 5 3,66
1 27,6 | 14,6 2,00 5,6 0,83 6,63 2,42
2 376 | 19,6 1,41 5,0 0,69 8,6 1,71
4 62,5 | 25,5 1,00 6,0 0,41 14,6 1,21
6 65,0 | 37,0 0,82 11,6 0,18 63,9 0,91
8 72,6 | 42,6 0,71 5,6 0,11 50,0 0,77
12 | 850 | 61,6 0,58 9,1 0,18 70,0 0,65
16 | 950} 57,8 | 0,50 6,2 0,08 77,6 0,64
18 100 100 0,47 42,2 0,03 1406 0,49

*Vrasanp JHAYSHHAS CAMOrO MalleHbKOTO pangyca cpead YacTHU, II0JITHO-
CTBIO BHINTABIINX B OCANOK K NAaHHOMY MOMEHTY.
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Harnagaoe npegcraBieHue Q%)
O pacupegeieHMH YacTHI II0 80
pasMepaM jaetr pubdepennn-
aJbHAS KPUBafA pacupesesieHnd, 60

l](!’c'rpoemfe maddepenu- Qs
annHOH KPHBOI pacnpenee s Q,,
F% = [r). Bndxpepernuancaan 20
KPHEBas pacnpesesie s JacTHI,

r
[l
1
1
'
]
1
[

npeacTaBafer coboifi 3aBHCH- o =
MOCTE MACCOBOH GyHKIMA pac- Tuin T3 21,0 1.5 20 25r10.M
_ | AG,
npepenesns F =| ———| pagu- Puc. 16.6
1; Humezpanrvnas Kpueas

yca wacTHi. pacnpederenus maivika

Ilns nocTpoenus rpaduka 6 gode
byuxouu F% = f(r) MOMHO HCIIOJB3OBATH KHTErpaJbHYIO
KpuBy:0, onpejefiasa nprpamenue AQ; ana cepwmit dpaxmmii
Ar;. Tlonyuernnoe 3HaueRne F orHOCAT K cpegHeMy AJid JaH-
Hoii dpakouu pagaycy.

OuddepernnaabEy0 KPUBYI0O MOXKHO IIOCTPOUTL W He-
NOCPEeACTREHHO M3 KPHUBOIl cemMeHTANMZ, onpeaenas AQo,
KaK OTpesK#, OTCeKaeMble COCefHIMM KacaTeJbHbBIMHY Ha OCH
opAwHAT, HanpuMmep, AQq: = Qo,2 — Qo,1. [IIA HaxOmJeHUA
Ar; = ro — r; HeoGXOIMMO OIPeAeNNTh PAAMYCH YaCTHIL, OCeB-
UWINX K MOMEHTaM BpeMeHM I; U Ia.

Bocnonsayemcs Tabnauuneit 15.2. Cronben 5 B meit AQy; —
pasanpa Mace Gpaxnuil, NOJIHOCTEHIO OCEBUINX K ONPeneneH-
HLEIM MOMEHTAM BpeMeHH.

CronGen 6 — pasHEHDA pagHyCcOB HAMMEHBIINX YACTHI, B
atux dpakpuax.

Cronben, 7 — snauenwe GyEKIHN.

Cronben 8 — cpepunii paamyc namnoii dpaxnun, WMeH-
HO K Hemy orHOcHAT F.

Hanpumep, AQp 2 = 14,5 — 9,0 = 5,5; Ara = (2,38 — 2,00) x
x10%=0,83-10"5

-5
g = (2,83+2,00)-10 -2,42.10°
i 2

AQo 3 = 19,5 ~ 14,5 = 5,0;
Arg = (2100 - 1a41) <1075 = 0,59 -107%
_ (2,00 +1,41)-10°

ep,3 2

=1,71.10" ur. 1.
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1400Fq Oduddepernmanbaaa Kpuepas
npejcTapiieHa Ha pHc. 15.7.
1050 IInomane mox Bceil Kpuroit

PaBHA Macce BCexX JYacTHIl B CHCTe-

700 me (100%). Pagnyc, orpeuaroniuit

250 MaKCHMyMy HAa KDHEBOif, NOKA3HI-

BaeT, KAKOTrO pajuyca YACTHIBI

0 -  HauboJiee pacIpOCTPAHEHH! B RaH-
Tin 1 2 3 Tmaxr10,M

Puc. 15.7 Hoil cucreme. Yem Gosiee ueTko BbI-
,Zlud?d’epeu::21 soHan kpueas ~ DAWKEH MAKCHMyM Ha KDHBOH, TeM
pacnpederenus marsKa GoJiee HePaBHOMEPHO pacrapegene-
@ sode HBl YacTHOEl DO pasmepam. Jlisa
Toro yTo0nl OUpefeNuTh NPOIEHTHOE COREPKAHMe dparkmuit
YacTHI] € 3aJaHHLIMA PAZMYCAMH, HAJO NMPOBECTH BePTUKATD
RO nepeceyeHus ¢ KpuBoi. Ilnomazay mox KpMBoit, orpany-
YeHHBIE TUMM JUHHAMHM, XapaKTepHayioT NpPOmeHTHOe CO-
AepiKaHUe COOTBeTCTBYOmAX bpaKmmii.
B pesyapTaTe ceIMMEHTANMOHHOr0 aHANM3a NAHHOU CHC-
TeMBbl MBI YCTAHOBUJIM, UTO
1) musnManpHBL paguyce yacTan, cocrapiaser 0,47 - 1078 w;
2) maxcumannusiil paguyc paper 4,47 - 1075 m;
3) mpoueHTHOe colepiKaHue OTAENLHbIX Gpaknui ¢ pa-
IAYCOM YaCTHIL:
or 0,47 - 105 m 5o 1,0 - 10® M cocraBaaer 72,56%;
or 1,0 - 107°m mo 1,5 - 1078 M cocrasnger 10%;
or 1,5 -10"% m no 2,0 - 1075 m cocrasnsaer 4%:
or 2,0 -10% M 50 2,5 - 107 m cocraenser 3%;
6onsmie 2,5 - 107 m cocraBnsier 10,5%.

15.9. OBJIACTH IIPUMEHEHHUA CYCHEH3HI

OGnacTn pacnpocTpaHeHus CyCcneHamil — 3TO BCH Hamia
mlaHeTa 3eMNs, U 5TO HZA B Koeil Mepe He npeyseimueHwue,
TAK KaK CYCIeH3HAMH ABJIAIOTCH NOYBBI ¥ I'PYHTHI IPH [O-
CTATOYHOM COZep’XaHHM BJIATHW; BOJA MPHPOLHBIX M UCKYCCT-
BeHHBIX BOJOEeMOEB (pPeK, o3ep, MOpeil, OKeaHOB, NPYNOB, BO-
JoxpaHminm). Bewo TBepo06paA3HYIO NAINY KUBOTHbIE, B TOM
ypelie ¥ YEAOBEK, YCBAMBAIOT B BHJE CycmneHsmil, KOTOphie
OHM HAYMHAIOT r'OTOBUTE yXKe B MOMEHT NepeXXeBbIBaHMA.

Jlro0as OTpacis MPOMBITIJIEHHOCTH M CeJXBCKOro Xo3sii-
CTBa B TO¥ #JIA MHOU CTEeneHHW UCHOJABL3yeT cycnensun. Orne-
THM HEKOTOpHIe M3 HHUX.
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IMAIMEBAA NPOMBIINJIEHHOCTD

B nepryio ouepesh OTMETHM, YTO MHOTHe HUIIEBLIE IIpO-
ZYKTHI IDEACTaBJASA0OT coGO# CyCIeHSHN: IJIOROBO-ATOXHbBIE
COKH, pasHoOGpasHbIe IACTHI (TOMATHAM, HIOKONAAHAS, MOKO-
JagHO-OPEX0oBad M T. J.), COYCHI ¥ KeTUYILI, TOTOBAA TOPUULA
u apyrue. Ho eme Gojiee Ba)KHBIM SABJAETCH TO, YTO IIPAKTH-
yecKH Ji000e IHMINeBOoe NMPOM3BOJACTBO Ha TOH MJM WHOM cTa-
JZu¥ CBA3aHO ¢ 00pasoBaHNeM, l1epepaboTKoM MM paspyleRn-
eM cycuensuii., CaxapHas npoMuiiLieHHOCMb — NOJYYeHHue U
ouncTika guddysHOro coxa caxapHOil CBeKJbl, KOTOpPhIi ABNM-
eTcH cycumeHsmeil. Macroiuposas npoMbiULAeHHOCMb — afi-
cop6umonHoe paduHMpPOBaHWE PACTHTENbHOrO MAacja, OCHO-
BaHHOE Ha MCIIOJIb30BAHMH B KauecTBe aacopleHTa CyClIeHsnH
6eHTOHMTOBBIX I'JIWH., Kpaxmarvrho-namounas npomviiier-
HOCMb — IPOU3BOJCTEO KaK KapTodenbHOro, TaK X KYKYpPYs-
HOr'0 KpaxmaJia CBA3aHO C IOJyIeHHeM CyclneH3nii Ha Hauyalib-
HBIX CTaAnAX (KpaxXMaJbHOe MOJIOKO, MeJLHHIHOEe MOJIOKO),
UX OYMCTKOH M paspylleHneM ¢ BhIJeJeHWeM I'OTOBOTO IIpo-
IyKTa Ha 3aBepiuaiomeM 3srame. MoJaouHAS NPOMbLULAEH-
HOCMb — CYCIIEH3UR O0pa3yIOTCA B IPOM3BOJACTEBE KasewHa,
NONy4YeHUN ¥ nepepaboTKM TEROpOra, ACCOPTUMEHT U3xenuil ua
KOTOpOro BechbMa BeJINK. MAcHAR NpOMbiULIEHHOCMb — IIPO-
M3BOJCTBO MSACHHIX (apuieif, pasnuIHBIX K0Ja6ac, HADITETOB
CBH3aHO ¢ OPHATOTORJIEHUEM ¥ IepepaboTKOM BHICOKOKOHIIEH-
TPUPOBAHHBIX CycmeHauil (nact). XaefonexapHas u maxa-
POHHAA NPOMBLULAIEHHOCHL OCHOBaHA HA 3aMece M o6paborke
TECTA, KOTOPOe B OTHOIIGHUH TBEPJLIX KOMIIOHEHTOB ABJISET-
ca nacroif. Kondumepcrxaa npombiuiieHHOCNb — IIOKOJIAk-
Has Macca npH TeMIepaType HeCKOJIbKO Boime 35°C npexcras-
nsaer coGoil CycreH3MIO YACTUL KAKA0 M KPACTAIIMKOR caxa-
pa B KHIKOM Kakao-Mmacye. IfoMaganie Macchl KOHAUTEPCKOTO
IIPOM3BOACTEA NPENCTABIASIOT CO60M IIAaCThI, TBEPHOM (hasoi B
KOTODBIX SABJIAIOTCHA KPUCTAJUIMKM CaXaposnl, 8 JKALKOHR —
BOZIHEIH pacTBOP CaXapo3bl, MIIIOKO3LI ¥ MAJLTO3BI.

XHMHYECKAA NPOMBIJIEHHOCTD

CycneHsun ABAAIOTCA O0BEKTAMH IPOM3BOJCTBEHHBIX
TIPOTECCOR IIPH MMOJNYyUeHnH yaobpenni, KaTaJIn3aTopos, Kpa-
cuTenel m T. 5. B cOBpeMeHHON XMMHUYECKO# TEeXHOJOTHH
NOoJy4YaeT pacrpocTpaHeHUe CYCIeH3MOHHAS TONAMEepHU3an .
Ona saxjpyaercd B TOM, UTO IIOJHEMEPH3ANUA IIPOACXOTUT
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B KaILJIAX MOHOMepa, KUCIEeprapoBAHHOIO B BOJEe, B Pe3yJib-
Tare o0pasyeTcs CYCIeH3MA YOJHMepa ¢ pasMepoOM TBepAbIX
YacTHI, OT HECKONBKHX MHUKPOH 70 HECKONBKHX MAJIJIAMET-
poB. DTUM ‘METOAOM HOJYYAIOT HOJMMepPHI B3 NAOXO PACTEO-
PHEMBIX B BOJe MOHOMEpDOB, HAIpuMep, 3PHUpOB aKPHJIOBOH B
MeTaKpPHJIOBOI KHCJIOT, CTHPOJa, JuBHHNIGEH3071a, BUHAIA-
gerara u Jp.

Hennsa He ynmoMAHYTH O TOM, YTO MHOTHe JIEKAPCTBEH-
Hble M KOCMeTHYeCKHe CpeJicTBa MCIONL3YIOTCA HAMU B BHJe
cycnersuil, Kamaslii feHb MBI HAUMHAEM ¥ 3aKAHYMBAEM C
3y0HOM IacToi B pyKax. A 3yOHaA macTa — ITO BHICOKOKOH-
IEeHTPHUPOBAHHAA CYCIeH3HA YacTHN, kKapboHara Kansnnsa (nos-
HEIHA cocTaB 3y0HOM macTH YKA3aH HA YHAKOBKe).

BeaycloBHO, 3T0 faleKo He NOJHLIH nepeuyeHb obxacrei
pacIpOCTPAHEHNA W IIPMMEHEHAS CYCueHsmHi, M KaXIbld
YUTATENL CMOMKET ero NONONHHTL, NCXOAA U3 Kpyra ¢BOMX
UHIUBHAYANbHBIX WHTEPECOR.

SAKAIOYEHHE

CycrneH3uM — 3TO MEKPOreTepOreHHbIe CHCTEME! ¢ TBepRof
ZucnepcHoit dasoit n muAKoE gucnepenornoi cpepoit (T/HK).

B sasucmMOCTE OT WACTHYHOH KOHIEHTPAO¥M Iuchepe-
HO# Ga3sI CyClIeH3NN AeAATCA Ha pa30asaeHHble U KOHYeHm-
puUposanHbie, RA3BIBAEMLIe nacmamu.

Pasbasnennvie cycnensuu ABNAOTCA c60000H0ducnepe-
HbIMU cCUCeMaMU ¥ UMeIOT MHOTO ob11ero ¢ JHohOoOHRIMH
sonamu. Ilogo6ro TMOGOGHEIM 30JIAM HX IIQJIYYaIOT KHUCIED-
ragvoHHBIMM B KOHACHCANMUWOHHBIMM MeToxamuz, Kax npapu-
J10, Ha HMOBEPXHOCTH YACTHH, CycoeHamni Bosaukaer JI9C, ko-
TOpHIH obecreynraeT ux azpezamuenyio ycmoiiwuséocmbs. Be-
NAYHHA X3eTa-NOTEHIINANA MMeeT TOT Ke NOPAXOK, UTO B Yy
THOUYHBIX JHozonell. IIpym pobaBieHnMn 9JA€KTPOJHUTOB CyC-
MeH3u#, NOZOGHO JMO30JAM, Koazyaupywm, obpasya Kpyn-
HEIe arperaTol. IIpn HANOKEHHMH BHEIHIHErO 3JEKTPHUYECKOro
TOJA IPONCXOJAT, NPaB/a B MeHbIIel CTeIIeHN, 4eM Y 30J1ei,
anexmpoxuHemuiecue A8aeHUR,

Bmecre ¢ TeM dacTAnbl gUcIepcHOH (Gaskl B CyCueH3WAX
FIMEIOT 3HAYMTENHHO Goaplmne pasmeps! (6oee 1078 cm), uen
gacrunsl soneit (10-7-1075% cm). dtum OGYCNOBNEHEl MX CY-
IHECTBEeHHBIe DasIMyus:
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¢ CYCHeH3WU KUHemuiecku Heycmoiiiusvl U GLICTPO CexH-
MeHTHpPYIOT;

® MOJIeKYJADHO-KMHETHYeCKUe CBOHCTBA — GpPOYyHOBCKOE
ABmKeHUe, Tuddysus, ocMOC IPOABIAIOTCA caabo wiam
He NPOABIAIOTCHA COBCEM;

¢ CYCHeH3WH NPaKTUYeCKM He PacCerBAlOT CBET, IIPenMYy-
IMeCTEeHHO OTPAKAf WM NOIJIOmAas ero, YacTHIEL JHC-
nepcHO# ¢asnl BUAHLI B OOBIYHBIA MAKPOCKOI;

e BCJEJCTBHE MAJIOH yAelbHOH IIOBEPXHOCTH YACTHUI RHUC-
nepcHO# daskl cycnensmii ¢inabo BEIpaKeHb! II0BEPXHOCT-
Hble #BJIEHUA.

Konyenmpuposannvie cycnen3uu — nacmvl IpPeICTaABIA-
10T cOGOH CBASHOAMCIIEPCHBIE CACTEMbI, B KOTOPBEIX YACTHILI
JucrepcHoi (hassl B3anMOAEHCTBYIOT, 00pa3yH NIpoCTPAHCTBEH-
HbIe CTPYKTYPHL. [Id 5TUX CHCTEM ONDPeResIAIOLAMHY ABJIAIOT-
CH CMPYKMYPHO-MEXAHUYeCKUE c60licmaad, KOTOpble XapaKTe-
PHU3YIOTCH TAKHMHE IapAMETPaMM, KaK BA3KOCTb, YIPYIOCTb,
nNacTUYHOCTh ¥ Ap. [ macT XapakTepHbI HEBAICOKAA MeXa-
HNYecKas IPOYHOCTh, THKCOTPOIIMA, CHHepesnc, Habyxanue.

s onpeJiesieHAsA pasMepOR YaCTHI, XuUcnepcHOH daswl B
CYCIIeH3UAX LIIMPOKO IIPAMEHAIOTCH MeTOALl JUCnepCuoHH020
aHaausd.

BOIIPOCHI 171 CAMOKOHTPOJIA

1. Kaxve cucTemnl HAa3bIBAOTCH cycneHsmamMu? B yem coero-
AT AX NPUHOHUNIZAILHOE OTAHYMe OT JIXOMOOGHBEIX 30meit?

2. T1lo xaxuM IpUBHAKAM KJacCHOUOUPYIOTCA CycneHsmm?

3. Kakme KJ1acchl BeIecTE HCOONL3VIOTCH B KayecTBe cTabn-
ausaTopor cycunensuii? Kaxwe daxrTopsl ycroiumeocTH
NpH 3TOM peausyorca?

4, Yro HaspIBaeTCHd CeHCHOMIM3AnmMEH?

5. IlepeuncinTe MeTONH paspylieHMf pas6GaBIeHHBIX CYyC-
neH3ni.

6. Yem onpeJienseTcsi BO3ZMOMKHOCTL OGPA3OBAHAA CTPYKTY-
pul B cycriensun? Kaxme GakTopsl BIANAIOT HA CTPYKTY-
pooGpasoBanme?

7. KakuMp xapakTepHBIMEU CEOVMCTBAMM OGmagaroT MacTeI?
Mexanuyeckne CBOICTBA macT.

8. Uro maspiBaeTca THKcoTponueit? YeM oHa KONMHYECTBEH-
HO XapakKTepusyerca?
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9. XapaxTepHO n# AJd I1acT ABJEeHUe CHHepesuca?

10. Karoit rpadmr HasbIBAeTCSA WHTETPATLHOM KPHBOM pac-
npegeienns udactui? Kaxme AaHHbIe MOMXHO IONYIHTH
u3 37O Kpuroii?

11. Kax ctpomrea guddepeHnnanlsHas KPHBafg pacupegesie-
ana? Kakyio madopmanuio NOTydaoT NPy aHATIA3E STOH
KPHBOI?

Hayuus codepicanue zaasut 15, 8vi GonxHbL 3HAMb:

® CXOJCTBO U pa3jNyKsA MeXJy Pas6aBeHHEIMM CyCIIEeH3H-~
AMA 1 TAODOCGHEIMA 30MAMME;

e MeTojbl NOJYYEHUA U PA3DPYNICHNA CYCIeHBHIL;

® CBOMCTBA IIACT; )

¢ CYIIHOCTH U METOXHI ZUCIePCHOHHOTO aHANIMA3A.
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IMYJIbCHH

dmynvcueil HA3LIBACMCA MUKPOZEeMEPOZEHHAR cucmena,
cocmoauw,an U3 83aUMHOHEPACMBOpuMblX Jcudrocmeil, pac-
npedenennvix 00na 8 Opyzoil 8 eude Kanenex.

JKnarocTb, B3BellleHHAS B BHJE KaleJieK, HA3LIBAETCH
nucnepcHoii dasoit. ugrocTs, B KOTOPOI pacmpezesieHa
AucliepcHad dasa, Ha3BIBACTCA AWCIEPCHOHHOM cpexoii. Ye-

1
JIOBHO 3MYyJIbCHU 0003HAYAIOT B BUAE Apobu ﬁ— , TZle B UHC-

2
JINTEJIe YKAa3aHO arperaTHoe cOCToAHme ¢as3knl (KuuprocTs 1),
a B 3HaMeHAaTeJIe arperaTHoe COCTOAHME cpeAnl (JKHUAKOCTD 2).

16.1. KJIACCHO®HBKAINS OMYJIbCHH

OMYJIBCHH OOBIMHO KJIACCHGMHMIUPYIOT II0 ABYM IPUSHAKAM:

1) mo xoHUmeHTpanuu xaucnepcuHoil daser (Cy): pasbas-
aenskre (C; £ 0,1% 006); xonnentpupopanunie (0,1% < Cy <
< T74% 00);!® BHICOKOKOHIEHTPHDOBAHHEIE (JKEJATUHUDO-
paHHne) (C; > 74% o06).

2) o moNAPHOCTH AuchepcHOH Gasbl ¥ AWCIEPCHOHHOMN
cpeznul; amyascuu I poxa (mpaveie) — M/B; amynscuu I poaa
(obpatuBle) — B/M.

JI100yi0 NONAPHYIO KUAKOCTDL MPHHATO 0603HAYATL OYK-

Boit «B» — «BOZas, a HENONAPHYIO ByKBOit «M» — «Maciyo».

' B smynscuax I poxa xaneJbKH HEMOAAPHOH KUIKOCTH

(Macaa) pacupejeneHsl B mondpHo# (soxe). B smynbcuax
II pona AuCIIEPCHMOHHAH Cpena HENoJAPHA.

18 Komneurpanng 74% 00BEMHEIX COOTBETCTBYET YIAKOBKE MKECTKMX IIa-

POB OZMHAKOBOI'0 PasMepa, KOTODEIE MOTYT 3aHUMATL He §ojiee 74% oOT Bcero
ofbema cueTembl. OcTaJbHON O0BeM IPIXOZUTCA HA AUCIIEPCHOHHYI) CpPEIy.

9-1860
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16.2. METOZBI IIOJIYYEHRA
IMYJIbCHI

CucreMa U3 IBYX HECMEIIMBAIOIIUXCH MHAKOCTEH Oyaer
HAXO[HUTLCA B TEPMOJIMHAMMYECK] YCTONUMBOM COCTOAHIH, €CIIM
oHa 6yZeT COCTOATHL M3 ABYX CILIOILUIHBIX CJIOEB: BepxHero (Go-
Jiee JIeTKadA SKHAKOCTD) M HMKHero (6oJiee TaAMeNad JKIKKOCTD).
Kak TOABKO MBI HAUHEM OAMH U3 CIUIOUIHEIX C/IOEB APOOHTEL HA
KaleabKy, YTOOBI IIOAYYNTh dMYJILCHIO, GYZeT BO3pacTaTh Mesk-
¢asHad MOBEPXHOCTD, a CJIEAOBATENBHO, CBOGOAHAA TIOBEPXHO-
CTHAfA SHEPTrus M CHCTEMA CTAHET TepMOAUHAMUYECKH Heyc-
roiiauBoii. YeM Gosbime sHeprum 6yzer saTpadeHo Ha oBpaso-
BaHNE a3MyJibcuy, TeM OoJee HeycTOuMBOI oHA Byaer. UTo6H!
NPUAATEL SMYJILCHU OMMOCUMENbHYI0 YCTOHUYUBOCTD, HCIIOJIb-
SYIOT CIIeIMAJLHEIE BEIJECTBA — CTAOHIH3ATODH], HASKIBAEMEIE
amyavzamopamu. IIpaKTHUECKU BCe 3MYJILCHH (32 HCKIOUE-
HIEM HEKOTODBIX, 00pasyIoIMXCca CaMOIIPON3BOILHO) HOIyYa-
IOT TOJILKO B IMIPHCYTCTBHH 3MYJLIaTOPOB.

IIpuposa m MexanmsM jgeficTBHS aMYJILraTOpPoB OYAYT
PACCMOTpPEHEI B CIEIHAJbHOM pasjele, a IOKa OTMETHM,
YTO 3MYJLCHEM — 3T0, KAK MHHMMYM, TPEXKOMIIOHEHTHEIE
CHCTEMBI, COCTOMANNE H3 NOAAPHOMN XKUAKOCTH, HENOJAPHOH
JKUAKOCTY M aMyJibraTropa. IIpm sToM OfHA M3 KUAKOCTER
HAXOAUTCA B BuAe Kameidb. Kamim TpefyeMnIX pasMepoB
MOryT OBITh MOJYJYEHHI ABYMA PASIMUHBIMH INYTAMHK: KOH-
JEHCAI[MOHHEIM METOJOM, BEIDAIMBAS UX M3 MAJKIX UEHT-
poB Kameo6pasoBaHuA, U ANMCIEPragMOHHEIM, 1poba Kpyn-
HEIE KaIjiu.

Hau6Gonee pacupocTpaHeHHRIMM Kak B Ja0OpaTopHOI,
_ TAK ¥ B IPOM3BOJACTBEHHOI IPaKTHKe ABJAIOTCA Aucnepra-
MOHHBIE METO/HI.

KOHIEHCAIIMOHHBIE METO/IBI

Konpencanus u3 napos. Ilap oamoi xuaxoctu (Amc-
nepcHad ¢dasa) MHIKEKTUPyeTcA oA IOBEPXHOCTh APYroi
KMAKOCTH (ZUCIIEpCHOHHAA cpexa). B TakuX yCJIOBHAX Iap
CTAHOBHTCH MEPECHILIEHHBIM I KOHASHCHUPYETCH B BUAE Ka-
nenn pasMepoM uopsaka 1 Mrm. 9Tu Kamiau crabuausmpy-
IOTCA B JKHUAKOCTH, COAEPMKalleil COOTBETCTBYIOMIUI aMyIb-
raTop.

Ha paamep o0pasyomuxca Kamejib CYyIecTBeHHEIM o0pa-
30M BAMAIOT AABJICHUE HHIKEKTHPYyeMOro mapa, AUaMeTrp



I'zasa 16, Smyavcuu 243

—

BOYCKHOTO COMJIA, SMYJLraTop. ITHM METOAOM JErKo Noay-
qajoT Kamau ¢ pasMepamy xo 20 MEM.

OMYJABCUM MOYKHO TaKiKe IMOJYYHTh, MCIOAL3YS MOHO-
AVICTIEPCHBII a3p0o30JIh, MOTyYeHHEIH KOHAeHCAIIMOHHEIM Me-
ToAOM. J{JIs1 3TOTO B CJIerKa IIePECHIMeHHEI IIap BBOASAT MeJ-
e (¢ pasMepamu = 1078 ¢M) wacTHIBI M MO3BOJSAIOT HEHT-
paM KaineoGpasoBaHUs PAaCTH B TeIeHHE HEKOTOPOTO BpeMeHH.
B pesyiabraTre o0pasyercs NPaKTUYECKM MOHOAWCIIEPCHBIH
TYMAaH, NP IPONYCKaHUH KOTOPOrO B AUCIIEPCHOHHEYIO CPeRy
TOJYYAI0T MOHOAVICIIEDCHYIO SMYJIBCHIO.

3amena pacrBopurensi. BemecTrso, xoropoe B Oynyumeit
SMYJIBCUHE JOJIKHO HAXOAUTHCHA B BIJe Kaledb, PACTBOPSIOT
B «XOPOmMEM» pACTBOpHTE e ¢ 06pasoBaHMeM UCTUHHOTO pa-
cTBopa. Ecau 3aTeM B NOJIYICHHBIE pacTBOP BBECTH APYro#
PacTBOpHTENb, KOTOPBI# CYNIECTBEHHO «IOPTHT» IEpBHIi,
TO PacTBODPEHHOE BEIeCTBO OyAeT O0BeAUHATHCS B KAILIH,
o6pasys amynbcuio. Hanprmep, s 6eH30JIa 9TaHOJ ABJA-
€TCH ¢XOPOIIMM» DACTBOPHTENEM, B KOTOPOM OeH30JI Haxo-
auTcs B Buie Moaeryn. Ilpu pobaBieHnM K 9TOMY PAcTBOPY
BOJRI IpoMCXOANT OOpasoBaHuEe KamneleKk 6eH3ona B BOZHO-
COMPTOBOM AMCNEPCHOHHONW cpefie — BO3HMKAET IMYJILCHSA
I poga. droT nmponece Jerxko Habxronaerca BU3YaJlbHO — CH-
cTeMa M3 IIPO3PAYHOH CTAHOBHTCA MYTHOH, TaKk KaK Ka-
neasKu Gensolia, B OTaIYMe OT ModeKkys Bensosia, paccerBa-
0T M OTPAKAIOT CBET.

JHCIEPT AINHOHHBLIE METO/B

9TH MeTOARI OCHOBaHHI HA Apobienuu rpybojucnepcHolk
CHCTEMBI, KOTOpAA NpeACTaBa#eT colo#t ABa HecMeIIUBalO-
IMUXCH KALKUX ¢J10s1. B 3aBucHMOCTH OT BHAa PaboThl, KOTO-
paf cosepmaeTrca Haj rpyboaucnepcHoil cucreMoii, gucuep-
TAIMOHHEIE METOABI MOMKHO NOAPASHEJHTh HA TPHM I'DYIIIHL.

Mexaawueckoe AucneprupoBarme. Mexanwdyeckas pabo-
Ta, 3aTpaYMBaEMas A TUCIePrupPOBAHUA, CBOAUNTCS K BCTPH-
XHWBAHNIO, CMEIIeHHIO0, FOMOreHU3AINH, BLIABINBAHNUIO CILIONMI-
HBIX JKHZKOCTEH, OZHA U3 KOTOPHIX COAEDIKMT SMYJLraTop.

1. Memod npepovtsucmozo ecmpaxusanus (d xaneav —
50—-100 mum)

OO6pazoBaHpe SMYJILCUH JIETKO NIDOAEMOHCTPHPOBATD, €CIIH
npobupry, B KOTOPYIO HAJWTH ABE JKUAKOCTH, SHEPrHYHO
BCTPAXHUBATh. :

9*
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Bpurc (1920) ycraroBui, 9TO IpPepBIBUCTOE BCTPAXUBA-
HHe C IIOCTOSHHBIMH HHTEPBAJAMM MEKIY TONYKAMU ropas-
Ao OGosee adderTBHO, YeM HenpepsiBHoe., Hanpumep, 114
opuroToByieHNs sMmyJsibcum 60% 6Gemsosa B 1%-M pacrsope
oJieaTa HATpHA HeOOXOAUMO HEIPEpPHIBHOE BCTPAXMBAHHE B
TeueHWe 7 MHH (3a 3TO BPEMs MEXaHUYECKOe YCTPOMCTBO CO-
pepmaer 3000 tomukos). Takasd ke SMYJLCHA MOMKET OBITH
NPUTOTOBJIEHA NYyTeM NATH BCTPAXHUBAHUH BPYUHYIO B Teue-
Hue 2 MUH, €CJI¥ UHTEDPBAJILI MEXKAY ABYMHA TOJNIKAMH COCTaB-
asior 20-30 c. Ipu KaxJoM TOJUKE CIJIOIIHASA IOBEPXHOCTh
MesKY ABYMA KMAKOCTSIMY CTAHOBHTCH BOJHHCTOH 1 Aedop-
Mupyercda. 9Ta BOJIHNUCTOCTL BHAYAJME MPUOBPETaeT BHJ, NAJb-
OEBUAHBIX OTPOCTKOB, KOTOpHIE 3aT€M paspyIIaloTCs HA Mej-
KHe KaIUIM. DTOT NMpOLEecC COBEPIIAETCH B TEUEHHE NPHMEPHO
5 c. Eciu yBenUUYNBATL MHTEPBAJILI MEKIY BCTPAXHMBAHHAMR,
MOHO YCKOPHTE 3TOT mponecc. IIpy pyyHOM BCTPAXUBAHUR
Kamau OyAyT UMeTh apoByio dopmy u pasmep 50-100 Mxm.

2. Ilpumenenue cmecumenell

ITpoMEBIIIIEHHOCTE BEITYCKAET CMECHUTEIH pasHooOpasHEIR
KOHCTPYKIMI: ¢ MeIIaJKaMy IpPONEJINEePHOro H TYPOUHHOrO
THIIOB, KOJIJIOHAHbIE MeJIbHHIEl, TOMOIeHU3aTOPHI.

T'omozenusamopovs — 3T0 YCTPOHCTBA, B KOTODBIX AMC-
meprupoBaHMe JKUAKOCTH JOCTUrAETCA IPOIYCKAHHMEM ee ue-
pea MaJible OTBEPCTHA IIOJ| BHICOKHM JABJCHHEM. OTH yCTPOii-
CTBa UINPOKO OIPHMEHAKTCH AJIA FOMOIeHH3ANMHY MOJOKA, B
Xoze KOTOPOil cpexHU AUaMeTp Kalledb MOJIOKA IOHMKAeT-
ca no 0,2 MKM, ¥ Takoe MOJIOKO HE OTCTAHMBAETCH.

IMyasrupoBaHse yasTpasBykom. O6pasoBanue sMyabcuid
IPH MHTEHCHBHOM YJLTPa3BYKOBOM BO3JAeHCTBUH BIEpBHIE
rabmoganu Bya u JIykuce (1927), xoropeie paboranm ¢ Kpap-
IIeBBIM reHEpaTopoM 60ns1I0H MomHEOCTH M yacToToi 200 xI'm.
ITo mepe pazBuTHA yABTPa3BYKOBOH TeXHHMKM NMOABHJICH Ie-
JILIA HMOTOK UccJienoBaHuMid B oTOMH oOmacTH.

ViabTpasByKoBas 00JIAaCTh YacTOT JIEXKUT BRILIE Ipezgesa
caniuMocTH yenopera (6onee 15 xI'm) u pacnpocrpansaeTcs
prnorh xo 107 I'u. Onsa sMyAbrmpoBaHMA AOJIKEH IIPUMe-
HATLCS YABTPA3BYK 00abimoil MommocT, Haubonee adder-
THBHOI ABIserca obmactsk wacror 20-50 &Iy,

Cnegyer OTMETHTb, 9TO SMYJABIUPOBAHUE YJILTPa3BYKOM
BechbMa IepCIeKTUBHO, XOTH IIOKA HE HAXOAUT IIHPOKOro
OPUMEHEHUS B IPOMEIIJIEHHOCTH,
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IMYJALIHpOBaHNE 3JJIEKTPHUYSCKMMH MeTomamu. Metoxn
3JIEKTPHYECKOrO ¢APOONEeHMsI» H3BECTEH JABHO, XOTH CTAMN
PUBJIEKATH BHUMAaHUe K cebe Jinllh B IOCJELHAE TOLBI.

B 1958 r. Hapa® n Ma30oH NoJay4miIv NPaKTHIECKH MOHO-
AVICIIEDCHYIO dMYJILCUIO B DPE3yJbTaTe aJIeKTPUUYECKOro IuC-
IeprupoOBaHuA. :

W jes ux Metoza cocrodnia B creaytomeM. FAuaKoCTh, KOTO-
pas RoJKHA OBITH AUCIEPrUpOBaHA, IIOMEIANach B COCYX, 3a-
KaHuHMBalomuiica xanunnapaoit Bopoukoii. Ilocnexusas coexu-
HAJACH C IIOJIOMKUTENBHEIM IIOJIIOCOM MCTOYHHMKA BBICOKOrO Ha-
npsskenud, Cocyx ObL1 BeTaBJeH B GOJBLUIYIO KPYIVIONOHHYIO
KoJIOY, HAa SHO KOTOPOH OLLI YJIOMEH 3a3eMJICHHLIA MeTaLIU-
geckuil aexTpoA. B Konby Gslia HATUTA SKUAKOCTb, KOTOPAA
cnyskuia 6p1 B aMyJNbCHH AuclIepCHORHOE cpexoil. O6pasyiomn-
ecd IpY MCTEYEeHUY M3 KaMWLIAPA MEeJKMUe KAy, Ionagas B
KUAKOCTh, 00pasoBany aMynhcun. VIaMenasa BeSIMuuHy IIPUIIO-
JKEHHOTO HANDHMKEHUS U PErYJNPYd 3a30Dp MEMIY Kaluid-
POM M KMAKOCTBIO, TOAYYAIUM SMYJILCHH C OMNPEAEICHHBIMH
pasMepamMu 4acTui, o6bryso B mHTEpBase 1-10 MM, '

Jna ynyqdmeHus cBOMCTB SMYJIBCHIH SKUAKOCTL B KoJibe
MOMKHO II€peMelINBATh ¥ BEOAUTD SMyJbraTop. TakuM myrem
IOJIYYaIy YCTOHYMBEIE aMyabcuu Tumos M/B u B/M ¢ kon-
nerTpanuei xo 30%.

OJNeKTpUYECKIEe METOAR! AWCIEPrUpPOBAHMA B HACTOMLIEe
BpPEMSA HaXOAATCH B CTAAMM PASBUTHA M COBEPIIEHCTBOBAHUM.
OHM MMeIOT PAJ OYeBU/HBIX IPEUMYIIECTB, H3 KOTOPHIX IJIAB-
HOE ~ BBICOKASA MOHOAMCIIEPCHOCTH TIOJIYyYAEMEIX 3MyJbCHIii.
OTH METOAR! IIO3BOJIAIOT IIOJAYYATh 3MYJILCHU O0OMX THIIOB €
MeHbIIeH KOHIeHTpanueil aMyILraTopa, 4eM ¢ IOMOMIbIO APY-
rux MeTon0B. OfHAKO INEKTPHUECKIEe METOAEI MMEIOT B HEAO-
craten. Tax, eCay RUAKOCTY 001a1a10T 3aMEeTHOH BA3KOCTEIO,
TO aMYJLIHPOBAHNE 3aTPYAHEHO MJIM BOOOIIE HEBOSMOMKHO.

CAMOINIPOHU3BOJIBHOE SMYJbIHPOBAHHUE

Camonpous38onvrHbty HASLIBAETCH IMYJILIHPOBAHNE, KOTO-
poe mpoucxoaut Gea saTpat sHepruu ussHe. OHO 0O6HADYKUBA-
eTcd, HAIIpUMep, B JBYXKOMIIOHEHTHOM (6e3 amysbraTopa) re-
TEPOreHHOMH cucTeMe IpH TeMIepaTrype, OJM3KOH K KpHTUdIeC-
KoM TeMIepaType B3amMopacTBopeHHa!? 3TUX MKHIKOCTEM.

17 Cu. pasgen «®asoBsie paBHOBECHA» B Kypce (husuuecKol Xumumu,



246 KOJIJTOHOHAA XHMHA

IIpu aroii TemnepaType NOBEPXHOCTHOE HATSMKEHNE CTAHOBHT-
cs1 Kpaiine ManbiM, MeHee 1 - 1074 JIsx/M? — B 5THX yCJa0BHEX
CaMOIIPOM3BOILHO oOpasyeTcs aMyJibcusa. OHa ABaserca Tep-
MOAMHAMUYECKM YCTOMUMBOM, TaK Kax HM3OLITOK cBoGoamHOl
MOBEPXHOCTHOI HEPrry, BOSHHKAIOMIEH Ipy 06pasoBaHuy Ka-
nens, KOMIEHCHPYETCA INMPONUUHbIM PAKmopom — CTpeM-
JICHUEM BElLeCTBA K PABHOMEPHOMY pacIpejieleHUIo B o0beMe
cucreMul. Kaxsana dasa 370l sMyJNbeun ABIAETCH HACLIINECH-
HBIM PaCTBOPOM OXHOH KHAKOCTH B APYTOi.

B 3T0if BO3MOXKHOCTH CaMONPOM3BOIBHOrO 06pa30BaHNA
TEPMOAVHAMHUYECKN YCTOHUYHMBLEIX PABHOBECHBIX CHCTEM DA
YCIOBUM OY€Hb HUBKHX 3HAUYEHUH ITOBEpXHOCTHOTO HATH-
JKCHHS 3aKJI0YAETCA OAHA W3 XapaKTePHLIX OCOOeHHOCTeH
9MYyJbCcHil, OTCYTCTBYIOMAA ¥ BCEX APYTUX AUCIEPCHBIX CH-
cTeMm.

ITo Pebunzepy, KpUTHYECKOE SHAUEHHE Oy, HEOOXORMMOR
st o0pasoBaHNs Ji000H CaMONPONSBOJILHON 9MyILCHHI, BKJIIO-
yag KPUTHYECKNE SMYJIBCHH, ONpEAeNIAeTCH BhIpasKeHueM:

30kT
Omin <=5,
r
riie k — mocrosiHHaA Boabnmana.

Ipur~10%cumuT =298 K BEIHYUHA Opin AOMIKHA 6LITH
mensue 0,1 apr/cm2 :

Huprmil :KUIp Opu NOrJOMEHUHA OPraHu3MOM 9MYJIbI'H-
pyerc B KUIIEUHUKE COJIAMH 3KEJYHBIX KHCIOT A0 COCTOS-
HHUA BLICOKOXMCIEPCHOMH KHUPOBOH 9MYJILCHH M JATEM BCACKI-
BaeTCAd 4yepes CTeHKU KuimeuHwKa. HaTepecHO, YTO cuCTEMa
TaypoxonaT (KeadHad COJNb) — MOHOIJVIMIEPHIAONEHOBASA
kucyiora npu 6,0 < pH <8,5 geiicrBrTenbro o6IaaeT OUEHD
HU3KUM IIOBEPXHOCTHRIM HaTasKeHueM (Hmxe 1 apr/cm?), npn
KOTOPOM MOJKET NPOMCXOAHUTH CAMOIIPOU3BOJLHOE DMYJIbIU-
poBaHuUe.

OMYyJIBCHH, KOTOpPble 06pasyioTcd CaMOIpPOUSBOJLHO W,
CJIEZOBATENLHO, ABJIAIOTCA TEPMOJHHAMHMYECKH YCTONYMBHI-
MM, MHOTAAa HASLIBAIOT JIHOMHUILHEIMY SMYJIBCHAMH,

Cienyer oTMETHTB, UTO Iocxe oTKpeITHA I'agom B 1878 r.,
CAMOIIPOM3BOJIBHOrO aMYJIbPHPOBAHNA, OBIIM HaiiAeHR! MHO-
FOYMCIEHHBIE CHUCTEMBI JKMIKOCTEH, KOTOPHIM CBOMCTBEHHO
810 AeaeHue. OXHAKO ero MeXaHMSM [0 CHX IIOp OCTaeTcd
JHCKYCCUOHHBIM.
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16.3. OCHOBHBIE XAPAKTEPUCTUKH
SMYJIBCHH

Jnst oueHKH CBOMCTB aMyJIbCHH CYINECTBYeT HEeCKOJLKO
XapaKTepNCTHK, OCHOBHBIMM H3 KOTODBIX ABJAIOTCH:
® JUCNEPCHOCTD dMYJILCUM;
¢ YCTOWYWBOCTL BO BpEMEHU;
* KOHNEHTpAIWH AUCIEePCHOH (haswl.

JHCNEPCHOCTDb SMYJLCHH

Ompepengercda pasMepaMu YacTHI, gucnepceHoii dassl. Ecomx
SMYJIBCHA MOJUANCIEPCHA, TO JJIA €€ XapaKTepUCTHKY HeoO-
XOAMMO YKA3aTh pacipefeseHde YaCTHE IO pasMepaM, Hame
BCET0 B BHiE MMCTOTPaMMBI.

YCTOUYNBOCTE BO BPEMEHH

OOLIYHO YCTOHYHMBOCTD XapaKTEPU3YeTCs OLHON M3 ABYX
BEIMYHMH — CHKOPOCTLIO PACCHOCHHA 3MYJILCHH M BpeMEHEM
SKHUSHM OTJCNbHEIX Kalledbh B KOHTAKTE C APYTHMMU.

CKOpOCTE PACCJIOEHHA 3MYJLCHU OIPENEeNAT, N3MEDPAA
BeicOTY (00BeM) OTCiIoOMBIIEkca (Ga3ml Yepe3 onpejesieHHEIE
NPOMEKYTKY BPEMEHH MOCJEe NOJIYUYEHUS IMYNhCHH.

BpeMs KU3HE OTZEJBHBIX Kalenb ONpeAeNAloT MyTeM
MHUKPOCKONIMYECKMX HabNIOAeHMHA 3a Kaluieil, IMoMelleHHOo
Ha Mexpasnyo rpaHuny. Hampmmep, xanna macaa IOABO-
IUTCHA K IrPAaHHIE pasiesia CO CTOPOHBI BOJABI M M3Mepsercsa
BpeM#d, gepes KOTOpoe OHA coibeTcd ¢ (asoit macia.

Yame #CIOAb3YETCH IEPBAA XapaKTEePHCTHKA IMYILCHM.

KOHIIEHTPALIAS
JUCIHEPCHOH ®A3LI

CBoiicTBa pasGaBiaennnix smyabenit (C; < 0,1% 06). Ta-
K¥e dMYyJbCHH, KaK IIPaBIIO, TOHKOAUCIIEPCHBI M OJIM3KM IO
cBoiicTBaM K JHOOOHEIM 30/AM. B TaKHX aMyJIbCUAX H3-3a
MAJIBIX PasMepOB Kalleab Habaogaloreda GPOYHOBCKOE JABHIKe-
Hue, pwmbdysuda, paccesHWe CBeTAa M T, A., OHM HBIAIOTCA
cedumenmayuonto yemoliuusuimu. ¥YIx arperaTuBHas yCTO#-
YHBOCTH TAK iKe, KaK B JmodoOHBEIX 30JaX, onpeaeasaerca
nadmymeM AubDYSHEIX syexTpuaeckux cjoeB. Koarynanua
1tox, peficTBIEM IEKTPONATOB oxunAseTces npasmny Ilyabue--
Fapau. K paz6aBieHHBIM 3MYJLCHUAM IPHIOKHMMA TEOpUA
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ycroitunBocTu uotobrrix 3oseii. [ITuporo uaBecTHHIN IpH-
Mep pasdaBieHHOH SMYyJLCUMM — KOHAEHCAT OTpaboTaHHOro
mapa B IIapoBoi MalIWHe, B Hell AWCIEprHPOBAHEI MeJbuaii-
IIMe KaleJbKH MAlIMHHEOrO Macaa. Jpyroi mpuMep — cuipas
Hed'Th, B KOTOPOI KanenabsKy Bogkl o0pasyor amyascuio II poga.

CBoiicTBa BBICOKOKOHICHTPHPOBAHHLIX 9MyJabeuit, [L1s Ta-
"KMX CHCTEM BOIPOCHI, CBASAHHBIE C ABUYKEHUEM 4acTHI (aud-
(bysaus, cexuMeHTanNA), OTIAJAIOT, M AMYJILCHY 110 CBOUM CBOIi-
CTBaM CXOIHBEI CO CTPYKTYPHUPOBAHHBIMY KOJLIOMHBIMH CHCTe~
MaMu — zeaamu. Korge KOHIEHTpaOUA Kaneas NpubisKaeTcs
K 100%, pucnepcuonHas cpefa IPUHEMAET BUJ OUYeHb TOHKHX
TIPOCJIOEK SKUAKOCTH — IMYALCUOHHBLX NAeHOK. Takue aMynn-
CHM II0 CBOell CTPYKTYpe aHAJIOTMYHBI HeHaM (cM. riasy 17),
MX CBOHCTBA OIPENENAIOTCH, B IEPBYIO OUEpEAb, CBOHCTBAMH
AMYNBCUOHHBIX IIEHOK, CTAOMIN3HpOBAHHBIX SMYJILTaTOPAMH,

CBoiicTBAa KOHUEHTPHPOBAHHHIX sMyiascuii, B rtakmx
AMYABCUAX KAIJIH LOCTATOYHO KPYIHBIE H BHAHLI B OINTHYE-
ckuii Murpockon. KOHIeHTPpUPOBAHHBIE 9MYJIBCHY CeOUMEH~
mayuocHHo Heyemoiiyuevt, BeneacTsre BEICOKOM KOHIEHTpA-
LU KAIJIY HAXOAATCA B IOCTOAHHOM KOHTAKTE M JIEFKO HAa-
cTymaeT xoaJgecuyehyus. YCTOHUYHMBOCTL TAKHX OMYJbCU
[IOJIHOCTBLIO BABUCHT OT IMYNAbZAMOPQA.

16.4. ATPETATHBHASA YCTOHIUBOCTD
MY IALCHH

Azpezamuenaa ycmoliugocmov amyascuii — amo cno-
COBGHOCMb COXPAHAMY 60 6peMeHU HeU3MeHHbLMU Da3Mepbi
rkaneav ducnepcHoll gasvl, m. e, NPOMUBOCMOANMb KOALEC-
yenyuu, Cyugecmeyem HeCKoNbK0 PAKMOPO8 azpezamueroll
yemoiliueocmu.

3JIEKTPOCTATHYECKHI BAKTOP
YCTOHIHBOCTH
Bokpyr ramnenex sMmyabscum obpasyiorcs OADC u scien-
CTBYE 9TOroc BOSHHKAET SHEPreTHUeCKHl Oapbep, IPeNATCTBYIO-
muii cONMMIKEHHIO YaCTHI, A0 PACCTOSHMIH, HA KOTOPBIX CHJIEI
MOJIEKYJIAPHOTO IPUTSKEHNA IpeobaafaoT HaJ CUJIaMY 3JIeK-
TPOCTATUYECKOr0 OTTAJKHBAHUA. ITOT (HaKTOp YCTOHUMBO-
CTH SABJIAETCS BEChMA CYINECTBEHHBIM AJA SMYJALCHiA, cTabu-
NU3UPOBaHHBIX koouaHbiMy ITAB u monmuanexTponuramu,
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AJICOPBIITIOHHO-COJBBATHLIA ®AKTOP
YCTOMINBOCTH

OMyALraToOpPEl, AACOPOMDYACh Ha MOBEPXHOCTH KAaIlJIH,
yMEHBINAIOT IOBEPXHOCTHOE HATHAMKEHWE HA TPAHMOE <«Kall-
JA—Ccpeza» M IexaloT cucTeMy Bosee ycroiiumsoil. Ho ecnu B
KauyecTBe 3MYJILraTOPOB MCIIOJb3YIOTCSa KosuionaHble IIAB n
BMC, 10 cosmaercda ancopOUMOHHO-COJNLBATHAA OGOJIOUKA,
SABAAOIAACA CTPYKTYPUPOBAHHOM.

CTPYKTYPHO-MEXAHNYECKHH! ®AKTOP
YCTOHINBOCTH
Ha noeepxHocTH Kamelb ofpasyerca caoil MOJEKya
aMyJIbraTopa, 00Ja4al0Inuii MOBEINEHHON BASKOCTHIO M yII-
PYTOCTLIO M IPENATCTBYIONINH CIUAHNIO Kalleib. ITOT hak-
TOP HrpaeT IJIaBHYIO DPOJib, €CJIM IMYJbraTOPOM SABJIAIOTCH
BMC u menonorennsie ITAB.

16.5. THTILI HMYJILTATOPOB

HEOPTAEHYECKHE SJIEKTPOJIATHL

Heopraunueckue 3JeKTPOJIUTHl ABAAKTCA HanmMmenee ad-
tdbexTuBHEIME 3MyabraTopamu. Tak, npy gobaBieEUH THOIMA-
Hata Kanusa KNCS Kk ecmecH «Boga—Maciao» B HeGOABIMOH KOH-
HEHTPAnMU MOMKHO IICJIYYHTbL BpeMeHHYIO pasbasiaeHHYIO
amynscuio I poxa. Ee oTHOCHTeNnbHaf yCTOHYMBOCTL MOJXKET
65T O0BaAcHeHa BOSHMKHOBenueM JIDC ma BOmHOI cTropoHe
mexdasHoi IOBEPXHOCTY, KOTOPHI of6pasyeTcs BeaencTBHE
nabupatensuoil aacopbunr SCN™. OTH MOHEI CO3JAIOT MANKI
OTPHUUATENLHEIH HOTeHIHAN Ha MexdasHoll IOBEPXHOCTH M
IUIOTHOCTS IIOBEPXHOCTHOrO 3apsjga Maja. IlosToMy cHIBI OT-
ragKuBaEEA Mexay JOC ramesh Takxe HEBEJIMKH. DTOT THI
cTabnanzanuy CANIIKOM cJIad AJid NOJIyYeHHA SMYJILCHH HY K-
HOH KOHUEHTPAIMY ¥ C AOCTATOYHEIM BpeMEHeM JKU3HU.

KOJJOHIAHLIE HOBEPXHOCTHO-AKTHBHEBIE
BEIIECTBA
BcrnoMHEMM, YTO KOJIJIOMAHBIE NMOBEPXHOCTHO-aKTHBHBIE
BeIecTBa — IUGUILHBIE MOJIEKYJIBI, COJEPIKAI[He B CBOEM
YTIeBOJOPOSHOM pafuKase He MeHee 8—10 aToMoB yrmepoja.
CooTHoIIEHNE MeXAY TrHAPOdPUILHBIMH CBOMCTBAMHM IIOJIAD-
HOM rpynns! u IMOOOUALHEIMY («JIMIOC» — KUD) CBOMCTBAME
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HENOJAAPHOH rpynnsl (YriaeBoAopOAHOTO DaANKANA) ONpeLensd-
eTcd z2udpogunvho-rtunopuiorvim 6arancom — vucaom I'JIB.
. Crabunusanusa smMyJabCcHil HOHOTEHHBIMY KOJJIOHAHBIMU
IIAB ceasana ¢ aacopbrueil u onpegeseHHON opreHTanueH
monexyn ITAB Ha moBepXHOCTH Kalesib. B COOTBETCTBHH C
npasunom ypasHuéanus noasprocmeii Pe6undepa nonap-
Hple rpynnsl ITIAB ofpamenm x moaapHoii ¢ase, a Hemo-
JSIpPHBIE PaZUKANE — K HemodApHoH dase. Urobn [TAB
MOIJIO SalUTHThL KaIUII0 OT CAMAHUA C APYroHd, OHO JOJMMK-
HO CO3AABATEH BAIMMTHYIO 000J0uKYy cHapyxu wamnu. ITo-
3TOMY OHO AOJIKHO nyuine (Ho He moimocrbiol!®) pacrso-
PATHCS B KHAKOCTH, KOTOpas ABJISETCA AUCIEPCHOHHOI
cpenoit, ueM B KUJKOCTH, U3 KOTOPOH cocTouT Kamiuda. Pa-
creopuMocTs IIAB xapakrepusyerca uucaom I'NIB. Yem ono
Gosblze, TeM CHIbHee OaJlaHC CABHHYT B CTODPOHY THApDO-
buNBHBIX CBOMKCTB, TEM JIyullle FAHHOE BEIeCTBO PACTBOPH-
eTcd B BOJE.

IIAB ¢ uncaom I'JIB ot 8 xo 13, nyunie pacTBOPMMEI B
BOJle, YEM B MacJie, oHH ofpasyior amyascuu I poga, ITAB ¢
uncaoM I'JIB or 3 go 6, o6pasyroT amynbeun II poxa.

HanbGosee abdeKTHBHEIMM 3MYyJILraTOpaMH AJIst NOJAYyUe-
HUA 9MYyJabcHil I poa ABIAIOTCA HATDHEBBIE COJM MKHUPHBIX
KHCJOT (MBILJIA) C YHCJIOM YriaepoAHbIX aroMoB 8—10 u Brime,
a Takxe ajxKmiacynbdhaTel, AJKHACYALGORATH # aAp. B paxy
JKUPHBIX KUCJOT JYYIOMMM SMYJNbLraTOpaM# SBAAIOTCA JIay-
punoBas (C;;H;oCOOH) u mumpucrtuaunosas (C;3H,7COOH)
KHCIOTHI, #alomue, coraacHo npaswmry Tpaybe, HanGonninee
NOHMYXEHHE MOBEPXHOCTHOIO HATAKEHHSA II0 CPaBHEHHIO ©
NpeAIIeCTBYIOUIMMY WICHAMH I'OMOJOTHYIECKOT0 psja.

Honorennnie ITAB ofpasyior nBoiiHOM 3JeKTpHYECKHIT
cnoii. CyniecTBEHHO, UTO AJif MPEAOTBPALIEHUS IPAMOrO KOH-
TAKTA M KOAJECHEHIMU KaeJsh HET HeoGxopuMocTH B ofpa-
30BaHUH CILJIOIIHOrO 3aH{WTHOrO CJIOH, JOCTATOYHO, ECAN STOT
cioit sanumaeTr 40-60% noBepXHOCTH KAILIM.

¥ranepopopoannie pagukansl ITAB B amyascuax I poaa
VXOAAT B ray0p Kamenb, MPHYEM JJIA XOPOIEil BepTUKAIDL-
HOIi OPUEHTAnHY OHH JOJIMHLI COCTOATH He MeHee, ueM u3 8-
10 aroMoB yriaepoaa.

13 Eenu ITAB noamocTs® PAcTBOpseTCA B OAHON M3 MALKocTeR, OHO He
GyAeT HAXOAMTLCA Ha I'PAHUNE pasfes, 8 yiizeT B 00peM 270l IKHAKOCTH,
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Beprukanbuad opneHTanuda HenoHoTeHHEIX ITAB ma mo-
BEePXHOCTH pasiesia MPHBOJNAT K OOpA30BAHMIO CIIOA IIOJNAP-
HBIX T'PYNH, ABAAIONIAXCA NEHTPAMH THAPATAINU — CO3Ja-
eTCA BAINTHBLIA M'MAPATHEINA CIIO.

Crabtnnnsanna ofpaTHEIX amyabcnii (B/M) ¢ moMominio
IIAB He orpaHmumBaeTca daKkToOpamMu, 00yCJIOBIMBAILINMI
yMeHbIIeHne ITOBEPXHOCTHOTO HaTaxKeHus. [IAB, ocoGerno ¢
AIAHHEIMHA DaZNKAJIaMH, HA IIOBEPXHOCTH KamejleK BOZEI
MOTYT 00Pa30BHIBATEL INVICHKH 3HAYHATENLHOH BA3KOCTh (pea-
BVIBYEeTCH CTPYKTYPHO-MeXaHuYecKuii GaKkTop yeroiiunBocTH),
a Taxxe ofecmeunBaThL SHTPONMNAHOE OTTAJIKUBAHNE Onaroaa-
PA YYACTHIO DAAHUKANOB B TENJIOBOM JBHMKEHNH.

B xynuuapum oOLIYHO MCIIOJIB3YIOT B KaYeCTBE 3MYAbTa-
TOPOB eCTeCTBeHHLIe IPHAPOAHEIE HPOAYKTEHI, COJepiKalime
IIAB: MosOTEI mepel, FOPYMAIY, KENTKHA aum U Ap. B mm-
INEROii IIPOMEIIIJICHHOCTH YaIlle AJIf DTHX IeJieil MCIONbay-
oTeda cnHTeTndeckne ITAB: onmeaTnl, mpommnoBBIH coupr,
MOHOTJINLOEPNALI JKHPHBIX KHCJIOT, CAXaporaniepnasl,

BRICOKOMOJIERY JIAPHBIE BEIECTBA

Eme 6onrmast cTaOMIBHOCTL dMYJILCHIA MOMKeT OBITh JO-
CTHrHYTA IpuU ncmoabszoBaxun BMC: mporemnos, Kaydyka,
€MOJIBbl, PE3HUHEI, KPAXMAJIA A JPYTHX IOJNCaXapuioB (HAIPH-
Mep, AEKCTPHHA, MEeTHAIEIIOIOREL), a TAKMXKe CHHTeTHIECKAX
noJImMepoR (HapuMep, MOMNBHHAIOBOTO cinpTra). B oTiimyue
OT MbL, AMUHHLIE OEeNHbIe MOJNEKYJbl 3TAX BEUIECTB ¢ PABHO-
MEDHBIM DaclpefleIeHHeM IOJISPHRIX IPYIN pPacroiarainTca
20pU30OHMAAbLHO B IJIOCKOCTH pasjena <Kanna—cpefa», rae
OHM MOTYT JIETKO IepeIlieTaTbca Mexgy coboit ¢ o6pasoBanu-
€M ABYXMEPHLIX CTPYKTYP. AJCOpOINA BHICOKOMOJECKYIAPD-
HBIX COeIUHEHWIT 00hIYHO ABNAAETCH MeJNeHHOH U nMpaKTHYec-
kn HeoOpaTumoit. HexoToprie mpoTenHel, agcopoupyacs, cTa-
HOBATCA HEPACTBOPMMEIMH B BOZle. Eciiu Takwme ciion cxxuMaTh,
MPONCXOANT MX paspymieHwe ¢ 00pa30BaHMEM MUKPOCKOIH-
YeCKHX OCaZKOB, KOTOPLIE OCTAIOTCA HA MeK(pa3Hoi IoBepx-
HOCTH B BAAie IpOuEOi anacTuYHOl obonouku. IlonaTHO, 4TO
Kaljifg, HaXO[fACh B TAKOH «KamncyJie», HEOrPaHMUYEHHO YC-
TOHINBa MPOTHR KOANECHEHIINH, OAHAKO KONUTeCTREHHEIE 3a-
KOHOMEDHOCTH DTOrO SBJIeHUA HEeN3BeCTHEI, MOXHO CUUTATH
a¢hPEeKTHUBHEIM BHICOKOMOJIEKYNAPHEIH aMYJILraTop, 00pasylo-
wii 9MaCTUYHEIH Tesib: OH pasfyxaer B HEUpPepLIBHOH (ase,
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a MONBITKAM K CXKATHIO 3TOTO Telid IPEnATCTBYIOT GoJbIlne
OCMOTHYECKHe CHIEI (JaBieHye HabyXaHms),

Taxum 06pasoM, NpK NCHONB30BAHMAHN B KAUECTBE IMYJIb-
raropoB BMC B mepByio ouepeas peannsayercss CTPYKTYDHO-
MeXaHHYeCKUH (PaKTOp YCTOMUYMBOCTM — HA IMOBEPXHOCTH
KaNJ®W cO3JaeTCA CTPYKTYPHPOBAHHAA NPOYHAS I[LICHKA,
B cnyuae BLICOKOKOHUIEHTPHPOBAHHEIX JMYJIbCHIA, B KOTO-
PBIX Kaliu mMeioT ¢opMy MHOTOrPAaHHHMKOB, a cpefia Haxo-
IUTCA B BHJe TOHKNX MPOCIOEK MEXIY HUMA, 3TH IMPOCIOH-
KN OHOBPEMEHHO ABJIAOTCA CTPYKTYPAPOBAHHEIMHA 3aII{UT-
HEIMH 000JIOYKaMm, OHM IPHAAIOT Bcell cucreMe SAPKO
BHIpayKeHHBIe maepdoobpastusle caoiicmea.

Muorue BMC cogep:xaTr HOHOT€HHEIe TPYIIIE ¥ B PACTBO-
pax paciagaoTcs ¢ oGpasoBaHueM moaunonoB. I'pymmy —“COOH,
HAIpVUMeD, COAep:KaT ANBICWHATHI, PACTBOPHUMEIH KpaxMar,
rpynny —0SQ; — arap. HonuaneKTPONUTHI MOTYT OZHOBpE-
MEHHO COIEPIKATEk KaK KHCJIOTHYIO, TaK M OCHOBHYIO TPYIIEL,
HUx apkAMH HpeACTABUTENAMH ABIAKOTCA OeNKH, coAepika-
mye rpynnsl ~COOH n -NH,. B atux cnyuasix K OTMEUeHHO-
MYy BBHIIIE CTPYKTYDHO-MEXaHHYECKOMY (PaKTOPY YCTOHIUBOC-
TH J00ABIAETCA BIEKTPOCTATHUCCKHHA (PaKTOp.

B nnmesoif MpOMBIDINEHHOCTH MONy4YMRJIN GOJIBIIIOE pac-
IpocTPaHeHne OeIKH MOJIOYHOM CLIBOPOTKH, COeBLIi Oenxo-
BRIl M30JIAT, Ka3enHAT HaTpnd, OeJ KW I1a3Mbl KPOBH, Ovi-
quii CEHIBOPOTOUYHEIH ans0yMuH, OTXOALI mepepaboTKn mame-
BOTO CHIPbA (KPOBk €O CKOTOBGOEH, MOACHIPDHAS CHIBOPOTKA,
KaprodensHbI Kpaxmal), M3 KOTOPHEIX MHONYYaloT Oenkd,
ACHIONL3YEMEIe B KAUYeCTBe SMYJILTaTOPOB.

B xyn1mHapHOii NMpaKTHKe YacTO HCHONL3YETCA KeJa-
THH — HOONUANCHEepCHEIH Geyok, TpeacTaBiaAOWui coboi
CMeCh IONMMEPrOMOJIOrOB PasNuIHON MONEKYJIAPHONA Mac-
cur or 12 000 go 70 000 a. e. M.

TOHKOU3MEJBUYEHHLIE HEPACTBOPHMBIE
IIOPOLIIKH

ITOoT TEN cTabUNN3aTOPOR XapaKTEePeH TOJIbKO AJId OMYJIb-
cuii. JlaBHO HM3BECTHO, 9TO HEKOTOPLIe BHICOKOAVCHEDCHEIE
Nopomky 3¢ddeKTHBHO CTAGHINSNPYIOT IMYJILCHH IPOTHR KO-
aJIeCIIeHIIMHA, XIMAYECKas MPAPOAA 9THX JaCTHI MeHee BaXK-
Ha, YeM KX NOBEPXHOCTHEIe cBoiicTBa. OCHOBHLIe TpeboBa-
HAs K TOPOIIKAaM:



T'naea 16. Dmyavcun 253

e pasMep 4acTHIl AOJIKEH GLITh OYeHbL MAJIEHBKHUM II0 CPaB-
HEHMIO C PABMEpOM Kallesk;

& TACTAIB! AOJIMKHEI MMETh OINpejesleHHEIN yroJg ¢cMauuBa-
HHA B CHCTEME «MACHQ—BOJA—TBEPOe BEIIECTBOY .,
JlelicTEHe MOPONIKa NPEeNMYIIECTEBEHHO 3AKIIIOUAETCS B rpe-

JIOTBPAIIEHUA YTOHUYEHUSA JKUAKOHN IIPOCHONKH MEKIY KarLis-
mu. I'nagkve chepuuecKme TaCTHIEI MOPOIKA HEIPUTOLHLL,
X0opommne pe3yabTaThl HOJAYUATCA ¢ MAaCTHHYATEIME 110 Gop-
M€ JaCTHI[ MOPONIKAMH, TAKNMHA KaK GeHTOHHTOBAS TJIMHA.
TBepaule mopomkooGpasHele Bemecrsa (ranc, rpadur
H [IP.) CIOCOOHEI CKAIIINBATHCA HA I'DAHUIE Pasfiesia Kamelsb
W cpeul, ONarofapa u3bupamenvuoil cuaiuedemMocmi TBep-
aeix Ten., Hanpamep, gacTniel ramca B sMyascuu M/B 0aa-
rojaps ceoeil ruAPOPHUNILHOCTH IIOYTH MOJHOCTBIO BXOIAT B
BOAY U JIMOIb YACTHIHO B KAILJIIO MAacCJjia, BCJIEJCTBHE Uero OHHU
OKPY2KalOT KAILIIO MACJa CILIONIHEIM CJIOEM M NPENATCTBYIOT
ee CANHAaHMIO ¢ APYyruMu Kamiaamu. OpuHaxo uabuparensHoe
cMaunBaHAe He JOJKHO GLIThH MOJIHBEIM, TAK KaK B 9TOM CIY-
gae JACTHIHLI cTabMimsaTopa OKasainch Ol LEJTUKOM B BOJ-
HOI (dasze B KAy Macja OKasaMHuCh 6bl HE3AIUIEHHBIMU.
IIpu HenonzoM nabupPaTESILHOM CMAYABAHAY THAPOPHAIL-
HEIX "acTan (rpadnt, ZnS, CuS n Ap.) oHu MOryT GRITH CTa-
6mnmsaTopamu smynecuii B/M. Takum o6pasoM, MexXaHHaM
AelCcTBASA MOPOIIKOB aHAJIOMMYEH MexaHuaMy Aeitcteua [IAB.

16.6. OIIPEAEJEHHE THITA 3MYJbCHUH

B mponecce mMoXyueHnS SMYNLCHN, OCOOSHHO BUCHEpralu-
OHHEIMH METOAAMM, Hem30exiHO 00pa3ylOTCA KAILIM Kak Of-
HO, Tak | Apyroi mmaxoctd., OZHAKO BO BpPeMEHM KAILIH
OAHON KUAKOCTA COXPAHAIOTCA B MOCTENEHHO HAKAIIVBAIOT-
cf, KalLUTl JAPYTOA HPaKTHYECKH MTHOBEHHO KOAJIECHHPYIOT.
Ecnn paxamimBaTesa Kamam Macia, o0pasyeTca mnpaMmas
amyascnsa (M/B), ecnu Bogsl — obGpaayerca o6paTHaAsT BMYJIb-
cnga (B/M). Tun oGpasyroieiica sSMyNbCUH 3aBACUT OT LEJOF0
paga daKkTOpoB, HO BO MHOTOM OIIPEAENAeTCS [IPHPOAOH IMYJIb-
raropa. Crnegysa npapuiny BankpodTa, MOMHO CKa3aTh, UYTO Ta
JKHAKOCTh, KOTOPad JIYUIlle PACTBOPAET SMYJILIaTop WiIn Jyd-
e ero cMauymBaeT (ec/y 3TO MOPOMIOK), ABJISETCHA JACIIEpCH-
oHHOM cpepoiif. TaknM o6paszomM, 3HAA OPHAPOAY 3MYJILraTOp4,
MOMKHO MpeAcKasaThk Tam olfpasyiomeiicsa smynscun. OgHako
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TaKAas OIeHKA BECLMA IPHUOI3UTENbHA, 0CODEHHO EC/H IMYJIL-
CUA MHOIOKOMITOHEHTHA.

CyiecTByeT HECKOJIBKO SKCIEPHMEHTANLHEIX METOMOB
OIlpeJesICHUsI TANIA dIMYJIbCHI,

METOJ] PASBABJIEHHA

B npoSupKYy ¢ BOAOI BBOZAT KAILIIO 3MYJILCUHA, KOTODASA
TPU OCTOPOKHOM BCTPAXHMBAHNHE DPABHOMEDPHO PACIPeAesIs-
ercda B o0'beMe BOJLI B TOM cJIydae, ecli¥ 3TO SMYJIhCHs THIA
M/B. Ecau e smynbcusa obpatuad (B/M), To xannga He
Ancneprupyercda. 9ta mpoda Jaer JNyuinue pe3ynbTarhl B
cnyuae pasbaBiIeHHEBIX HMYJILCHIA.

METOJ CMAYUBAHHNS THIPODOBHOH
TIOBEPXHOCTH
IIpn HaweceHWM KallnW 3MYJLCHH Ha mapaduHOBYIO IJa-
CTHHKY KaIlIfl pacTeKaercd, eClu ANCIEPCHOHAOM cpegoi
sBnAeTca Macso (amyabena B/M).

OIIPEJEJEHHE HEIIPEPHBIBHOH ®A3H

Kamnnmo sMyJIbcun MOMEIIAIOT Ha IpeAMeTHOe CTeKJIO MUK-
POCKOIIa PALOM C HeCKOJLKHMH KPHCTANIAMY DACTBOPEHHOr0
B Boze Kpacureid. [lnacTunky HakaoHAOT TAK, YTO0LI KATLIA
M KpacuTenb CONPUKACAINCE. ECay OKaeTcs, ITO HEIpePhiB-
Has cpefia (Bola) OKpaminBaeTcd, TO 3TO oMyJikcusa Tana M/B.
B mpOTHBHOM CJyuae OIBIT IIOBTOPSIOT C JKHPOPACTBOPHIMEIM
KpacuTeNeM, JOKa3bIBasi, 4YTO aMynncusa — tuama B/M, Bogo-
PacTBOPUMBIMH KPAaCHTENIAMN ABJIAIOTCH, HAIPAMED, METHJIO-
paHX M OpHWIBSAHTOBBIA cHHME, a MacIOpPACTBOPMMEIM —
cyrau Il m ¢yxcun. Dty npody MOMKHO NIPOBECTH, €CJH B
TpoGHPRY HANATH HEKOTOPOE KOJHYECTBO dMYJILCHE B goba-
BUTH HECKOJLKO KPHCTAJUJIOB BOJOPACTBOPHMOrO KpacHTeld,
PaBproMepHOe OKpamuBaHne HAKOCTA OyAeT CBueTeNbLCTRO-
BaTh, 9TO 3TO aMyJancusa Tuna M/B. Tpourep u Baccioc (1960)
pasBuaz 3ror Metos. Ha KpymKu GuabTpoBanbHoit Oymarnm,
cmouennsie 20%-M pacTBOpOM Xnoprza KobajabTa W 3aTeM
BEICYIUEHHbIE, OHH NMOMEINAJIN Kamjilo SMYJIbCAN. OMYNIbCUA
Tuna M/B BeisriBaeT ObICTPOE HOABJIEHWE PO3Z0OBOI0 OKpaILy-
Banus, ¢ amyascueil B/M HEKAKUX MBETOBHIX M3MEHEHUH He
mabmonasnocs. Ecnu mMeerca cMech amynscuit M/B u B/M —
MeRJeHHO HofBagercs cnabo-po3oBoe OKpaNINBaHIe,
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H3MEPEHHE
JIEKTPOITPOBOJHOCTH

B sMynbcnio moMeIaioT ABa 3M€KTDOMA, COeJUHEHHBIE C
NCTOYHHMKOM IIEPEeMEHHOI'0 TOKA M HEeOHOBOH Jammnoii. Ecin
aMynbcenga tana M/B — HeoHOBaf NaMia 3aropaercs, Tak
Kax BOJHAA HenpPEpHIBHAA cpefia 00aZaerT HAMHOTO Oonnmeit
IEKTPOIIPOBOAHOCTLIO, YeM MACAAHAH.

16.7. OBPAIIENWE ®A3
IMYJBCHHA

Cnenndrnaeckum CBOCTROM OOJILIINHCTRBA 3MYJALCHIT AB-
ageTca obpaujenye a3 — nasMeHeHme Tulia smyiarcum. Ha
obpaieHue dhas BIAAIOT:

s o0 beMHAS KOHIEHTPANVA KOMIIOHEHTA;
UPHAPOAA 3MYJALTaTopa;
KOHIICHTPAIUA 3MYJALTATOPA;
TeMIeparypa;
AMHAMHEKA IDPOMecca dSMyALTMPOBAHHAS.
Ecan x smynscur M/B, crabuamawpoBaHHON MbBLIOM,
ZOOaBNATEL BOAHBIA PACTBOD XJIOPHJA KaJibIUdA, TO SMYJbra-
TOP NIEPEXOAHT B KaJbIueBy0 thopMmy, H sMyascusa obpara-
eTcs, T. €. Mac/ldHad asa CTAHOBATCA AMCIIEPCHOHHOHA cpe-
HOi, a BoaHAadA — AACIHEPCHOM (asoii. ITo 0OBACHAETCA TEM,
YTO KaJNbIIAEeBOE MLINIO 3HAYMUTENBHO JIYYIlle pacTBopsAeTcd B
Macjie, IeM B BOJe:

2RCOONa +CaCl, — (RC0O0),Ca + 2NaCl.

B pponecce oOpamenna thas BHadane ofpasyiorca oba
THIA 3MYJILCUH, HO 3aTEM CTAHOBITCS Npeobiajaioineit ogua,
Gosee ycroiiuuBas cucreMa. IIpu 9TOM 4ACTO BOZHUKAIOT CI0MK-
HEIe, MHOXXECTBEHHEIe DMYJILCHHM: KalejJbKa MacJa, BXOAA-
masn B smyascuo M/B. MoxeT comep:karh B cebe sMyNnCHIO
B/Mnar. 5. .

Jna obpamenna a3 nsBecTHOEe 3HAYECHHE MMEET TaKIKe
cooTHOIIeHne 00beMOB daas,

O0pamenne $a3 smMynscnili B onpefieICHHLIX YCIOBHAX
MOXeT ObIThb BBI3BAHO MU JJIATENHHLIM MEXAHWYECKHM BO3-
peficrBuem. Tak, cOuBaume cmumpox (M/B) BezeT K monyde-
HUIO CIWBOYHOIO MACHAa, SABIAIIIETOCA OOBIMHO DMYJLCHEH
CMEDIAHHOTO THIHA.
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16.8. CITIOCOBBI PA3PYIMIEHHSA
IMYIAbCHH
IIpoGneMa Ae3MyAbIIPOBAHNASA He MeHee BAXHA, YeM IIpo-
6neMa monydeHWs sMynbcuii. JLesMyJAETMPOBAHHNE JICKUT B
OCHOBEe MHOTHX TeXHOJOTHYECKHX IPOIECCOB, HAIPHMED,
NPON3BOCTEA MAcJa M CIMBOK M3 MOJOKA, KAayyyKOB M3 Ja-
TEeKCOB ¥ T. . Ha gesMynsrupoBaHmm ocHoBaHO 06e3BOKH-
Basue ceipoil HedTH, cOfepKaHme BOALI B KOTOPOH Heo0xo-
ZEMO cHM3UTL ¢ 10-60% po 1%, o4MCTKA CTOUHEIX BOX H
MHOTHE ApYTHe BasXHBIE IPOIECCHI,
Paspymenne sMmynscnif MoxeT GHITE JOCTHTHYTO ABYMSA
NyTAMHA: ceANMeHTAIlnel 1 KoanecmeHnuei.

CEAUMEHTAIHSA

CeanmMeHTanua HabGnMiofaeTcs, HAIPAMEDP, DX OTAeNEeHHAR
CIMBOK OT MOJIOKa. [Ipy 5TOM He NPOMCXOMUT IOJHOTO Paspy-
IMeHUsA IMYILCHH, 8 00pasyIoTCa JBe dIMYILCHH, OZHA 3 KOTO-
prix Goraue aucmepcHoii daazoii. Taxk, B OOLIYHOM MOJIOKE CO-
nepsxuresa 8-10% xupa, a B cimmBKax — 30-35% . HaBecrHo,
YTO Kaluld PAZMYCOM r M INIOTHOCTHIO P GyJeT BCILIBIBATL B
Golee TAMKENOH KUAKOCTH ¢ IIOTHOCTHIO P M BASKOCTHIO 1] CO
¢KopocThI0 U, KOTOPAA OnpeaenseTcs ypasHenuneM Crokca

U = 28r°(p - po)
cen 9n

Ecnm p > pg, TO Kanna OyxeT OMyCKATLCA Ha JRHO IOJ
neicTBUEM cHJEI TaxecTn, TakuM o6pasoM, ocakjeHne Ka-
IeNs B 3MYJNLCHH — CEIHMEHTAIIUA ~— eCTh CJAEACTBHE 00-
pasoBaHud OONLIIAX Kame)k A OONBIIOro Pasindus B IJIOT-
HOCTAX MHAAKocTe#, [Nd TUNHYHEIX SMyJascuil r ~ 1 MKM;
po— p ~ 0,2 r/em®; 1 = 0,01 Ila u cKOPOCTh MMeET IMOPAJOK
HECKOJIBKHX CAHTUMETPOB B CYTEM. UTOOHBI YCKOPHUTH HpO-
1ecc, HallpUMep, AAA MOAYUECHUA Macaa, OOBIYHO IPAMEHIIOT
neHTprdyruposanne, rie neHTpobekHoe YCKopeHue Goee ueM

B 100 pas npeBbimaeT yCKOpeHME CBOGOAHOrO MajeHnd.

KOAJECHEHI{MSA

Koanecyenyun — nonHoe paspylieHne 9MYJbCHA, KOTJa
BHIZEJIAIOTCA B YACTOM BHE OTAEJLHBIE KOMIOHeHTHI, [Ipu
Pa3pymMeHny dMYJILCAA IMEIOT MEeCTO JiBe cTagnn: QIoKyad-
o¥ua ¥ ¢coGCTBEHHO KOoaNeCHeHIINA,
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Ha nepBoit cragnm xamnm gucnepcHo:i daskl ob6pasyroT ar-
peraTel, KOTOpbIe JIETKO PACIajalOTCA NpH ¢jiaboM mepementn-
panuu, Ha BTODO# cTafuy KAIIH B arperarte cJANBalOTCA B OIHY
GONBIIYIO KAII0. ITOT Ipolece HeoGPaTHM B TOM CMBICHE, YTO
[ paspylIeHAs GONLIIMX KAalens Ha Majible B BOCCO3JAHHKS
sMyJbcun TpebyeTcA OYeHb CHILHOE IepeMellinBaHMe, Paafie-
nenne §as Ipn KoaJleCIeHIINA BAAHO HEBOOPYKEHHEIM I/1a30M.

TEXHHKA PASPYHIEHUS SMYJILCHH

B npoMuimnenunx MacoiTabax sMyJNLCHH PaspymIaoT:
& XAMHMYECKUMY METOAaMu;
& TePMHUYECKHMHM METOAaMHA;
& OCaKIeHHEM HOJ AeHCTBHEM CHNEI TAMKECTH NN HEeHTPO-
OEeMHEIX CHII;
& 2JIEKTPHUYECKAMH METOAAMIU.
YacTo HCHONBIYIOT HECKOJBKO METOLOB OJHOBPEMEHHO.
XuMvuyeckne MeToas! paspyienud. JeiicTeue aTux mMero-
JOB 3aKJIIOUAETCA B yAaNeHAN GaphepoB, MpenATCTBYIOMUX KO-
anecreHnyn, XAMHUeCKNAe BEIECTBA — AeIMYJILraTOPLI HEHT-
pann3yoT AeCTBHC 3AIIATHOrO CJIOA, HAIPAMEP, CEPOYTIEPOL
H UeTHIPEXXJIOPHCTHIA YIiIePOA, PACTBOPAIOT 34I{UTHELIE ILICH-
kn. IIpaMuie aMysibcun, cTA0NIN3APOBAHHEIC SMYJILTATOPAMH,
MOKHO PaspyiInTh 100aBICHNEM DIEKTPOIMTOB ¢ IIOJNUBAJICH-
THHEIMA MoHamu, Takue MOHEI He TONLKO cxxuMalor [19C, HO u
NEePEeBOJIAT SMYJILTATOP B MAJIOPACTBOPHMYIO B Bofie dopmy.
OMyALraToOp MOXKHO HeHTpasinaoBaTs APYI'YM 3MYJILraTo-
poM, cImocOGCTBYIOIAM OGPA30BAHMIO BMYJILCHMA OOpATHOTO
Tuma. MoxHO A00aBATH BemecTBO 0ojiee IMOBEPXHOCTHO-
AKTHBHOE, YeM 3MYJILIATOP, KOTOPOE cCaMo He 00pasyer IpoU-
HBIX IreHokK. Hampumep, ¢myMpThl (MIeHTHJIOBBEH, aMHAJIOBRIA
H T. [I.) BEITECHAIOT BMYNbraTopsi, PaCTUOPAIOT HX TICHKHA B
CHOCOOCTBYIOT KoaNecneHI[un,
Ana xampoi aMynncun BRIOHPAETCSa «CBO» AeaMyJInra-
TOp, KOTOPHIfi OKA3HIBAET ONTIMANLHOE AcHicTBHE.
TepMuuecKkHe METOZbI pPaspylieHHA. MHOrme sMyJbcHmM
MOKHO pasfieIATh Ha COCTABJAIONIAE UX KOMIIOHEHTHI Hazpe-
éanieM [0 BRICOKOI TeMIepaTypPsl ¢ MOCJIEeAYIOINM OTCTauBa-~
HueM. BepoaATHO, HarpeBaHMe YCKOPAET XAMIYECKNE PeaKInm,
KOTOPEIE MOryT HPOTEKaTh B OMYJbCHAX, NSMEHSET NPHUPOAY
TOBEPXHOCTHOI'O CJIOA, YMEHBIIAET BA3KOCTh. TakuM 06pa3oM,
BOSHMKAIOT YCIOBY#A, OJIArONPHUATHEIE AJA PACIafa 9MYJILCHN.
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B mponecce szamopascusanus 3apomAaOTCad KPHCTAJNE
b8, KOTOPHIE 3aT€M DACTYT, 3aXBaThIBad BoAy. Macisanbie
kannu (ecnm sMynscua M/B) cxxkumarorca. Kpome roro, nio-
6ad pacTBOpEHHAA COJIb B OTAENLHLIX YYACTKAX ZMYJIbCHH
MOXeT KpucTalnna3oBaThcsa. IIpm aToM pasphiBaioTca 000-
JIOYKH, KOTOPLIe NpeaOTEPAMIAIOT KoanecleHnul. IIpoTnBo-
CTOAT 3aMOPAKHUBAHMNIO TOJILKO SMYJILCHN, B KOTOPHIX KAILTH
OKPYJKEeHEI JKeCTKOM 000109K0if, HallprMep MOJIOUYHBIE CJIHB-
KH, HO 1 OHH HBAAIOTCA HEYCTOHUMBLIMHU MpH AJINTEILHOM
XpaHeHNH B YCJAOBHAX HU3KOHM TeMIeparypsl.

OCAKAEHHUE NOJ XAEUCTBHEM CHJIBI TﬂDRECTH
HJIA NEHTPOBEKHBIX CHJ

T'py6rie sMmynncnn, HanpuMep HedTAHbBIE, COAEPMKAT Kall-
Jgn Gonbmux pasmepoB. [ pasfeneHnda RAZKOCTEH oMy nb-
_ CHH BLIIEDIKMBAIOT B omcemoiinuxe. OMHAKO IPH 2TOM MeJ-
KNe KalJiid OCTAIOTCA BO B3BemleHHOM cocrodgumnu. O6sIuHO
BpeMs OTCTAHBAaHNA COCTABJIAET OKoJO 1 daca.

Boaee ahdeKTHBHEIM siBNIAETCA NCIOAL30OBAHNE LEHTPH-
dyr. B mux Oojlee TAXKeNAA KUAKOCThH BHITAJKHBACTCA K
nepudepnn 1 OTBOANATCS, & GONee JIerKad KULKOCTL coOmpa-
ercd BOnu3nm neHTpa. IIpoaoaKnTensHOCTh Omepanuy COCTaB-
JdeT HeCKOJIbKO MUHYT.

SJIEKTPHYECKHE METOJBI PASPYNIEHHRA

9T MeTOoABI HPYMEHNMBI B IBYX CAyYadx:
e KOT[la KaIUIA 3apaKeHbl;
® KOTa OHH 3JIEKTPOHEHTPaNtHLI, HO IPUOGPEeTaIoT ANNONIE-
HBIH# MOMEHT, AHAYIHPYEMBIil B IIOCTOAHHOM WX Iepe-
MEeHHOM 3JIEKTPAYECKOM IoJe.
B mocnenneM ciyyae MPOHCXOAUT KOANECHeHINS INIIO-
Jeii, Paspyimenye sMyNbCHI 3JIeKTPHYSCKAMA METOJAMHA OCY-
IIECTBIAETCA B CHENUANLHBIX alnapaTax.

16.9. IIPAKTHYECKOE IIPHMEHEHHE dMY JIHCHH

OMYABCHE UMEIOT YPe3BhIYAHO IITHPOKoe IPHMeHe e, IpH-
YeM He TONBLKO CO3AaHHLIC PYKaMH 4eJOBEKA, HO H IIPUPOJHELIe,
Cpean KOTOPHIX B IEPBYIO OUEPelh CAEAYET BHAEIHTD MOJIOKO,
NpeAHASHAYEHHOE IPUPOLOH NI BCKADMIUBAEHAS [IOTOMCTBA B
cofiepaxariee Bce HeoGXOoauMOe IJIA PACTYINero OpraEnaMa, Kedi-
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TOK fAiila, UTPAIONET0 ABAJIOTHYHYIO POJIb, MJICUHEI# COK pac-
TeHU u T. 1. 3HaUEHHWe STUX NPHPOAHLIX SMYJALCHA TPYAHO
NepeoeHNTs, JeJIOBeK HAYUHJICA WCIIONB3OBATDH MX HEIoCpes-
CTBEHHO, NlepepabaThIBaTh, HOXYIas U3 HIX MACCy IPOAYKTOB 1
usnennit, Ho, BepoaTHo, 60nee BaXXHBIM ABJIAETCA TO, UTO 4e-
JIOBEK, pasofpaBIINCh B MPEAMYHIECTBAX SMYJLIHPOBAHHOIO
COCTOAHNA, CMOT HCKYCCTBEHHO MOJMYYATE SMYJIBCHMN K MCIIONE-
30BaTh WX B PA3NUYHNX oOnacTax. OTMeTnM OCHOBHBIE 13 HUX.

MHABIEBASI IPOMBIHIJIEHHOCTD

MEuorue numessie IPOAYKTHI ABAAIOTCA SMYJILCHASMA. OTO,
B IIEPBYIO OUepefib, CBA3AHO ¢ TEM, UTO KUPLI, ABAAACH HeOb-
XOZUMOM COCTABHON YacThIO MATAHNSA, HEPACTBOPUMEL B BO/-
Holl cpeje, MO3TOMY OHHM YCBAMBAIOTCA OPraHM3MOM TOJLKO B
SMYJIETHEPOBAHHOM cocrodauun. Ecin ke xup nomajzaeT B
OpPraHN3M He B BH/E 5MYyJLCHMHM, HANPHMEpP, CHENN KYCOK
CBHHOI'0 caJia, TO OPraHM3M C&M, PACTONWB JKHUP, IIPOBOAMNT
NIPOIecC PMYJALTUPOBAHNAA, KOTOPHIM NPOHCXOAUT BHaYAJE B
JKEeNyAKe, a 3aTeM — B JBCHAAIIATHUIIEPCTHON KHUIIKe, KyXa
TIOCTYHaeT JKerdh, COACPIKANIAA X0JIeBhIe KACIOTH, ABIAK-
muecs NCKIIOUHTENBHO XOPOmuMy smyasraropamu, ITouar-
HO, 9TO Bce 370 TpebyeT OT OPraHMIMA JOMOJNHUTENLHOH 3a-
TPATHl 3HEpPrAm, MaGe;RaTh KOTOPOH MOYKHO, HCIONL3YA B
OHUINY SMYJbCHNA: CIANBOYHOE MacCJo, MafioHes, COYCHl U T. A.

PAPMAEBTHYECKASA HPOMBIIJIEHHOCTD

MHorne JIeKapcTBa POTOBAT B BUJIE IMYALCHIL, IPUUEM, KaX
IPABHJIO, BHYTPL OpHHWMANOT sMyascuu M/B, a Hapy:kHBIE.
€peAcTBa MpeCcTaBaAT cobol o6paTurie smyascam (B/M).

XEMHYECKAA IPOMBIHIIEHHOCTD

C sMynbCHAMA EMEIOT JeJI0 IPH IPOBEACHEH PasINIHbIX
CHHTE30B, OMYJILCHN 00pasyiTCA TaKKe B SKCTPAKIHOHHEBIX
anmapartax, Ip¥ Iponeccax NepeMenIu3aHud. IMYIbLCHH NIPH-
MEHAIOT IAA NOJYyYeHWA IOPHCTHIX OPraHMYecKHx copbed-
TOB, MeMOpaH, IJICHOK.

K cospeMeHHBIM HANPABICHHUAM XUMHYECKON TEXHOJO-
THH OTHOCHUTCHA DMYJILCHOHHAA NMOJEMepH3anusda — IOJIrMe-
pH3anna B KaIJIAX AUCHEPCHOH (daspl — OCHOBHON MaTOX
HOJYYeHNsI KAYYYKOB, IOJHACTHDOJA, NOJHBAHUAXJIOPAAA,
IDONMBRHANANECTATR, MOJAMETHIMETAKPIIATA U T. K.
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3ARMIOYEHHE

OMyJIbCHY — 5TO MHKPOreTePOTeHHbIE CHCTEMEI, COCTOM-
mue U3 ABYX HEPACTBOPHMBIX HJIN OUPAHAYEHHO DPACTBOPH-
Muix ugrocreit (3K/3K).

B saBucumocT: oT MpPHpPOAEI AuCHEpPCHON Gask m guC-
MEePCHOHHOM cpeAbl 9MYJIbCUN NOAPA3JIeNAIOTCA HA NPAMbLE
(M/B) u o6pamnuie (B/M). OnipeennTs THII SMYJLCAN MOX-
HO HCXOAf M3 TOro, 4YTO B II€PBOM CJydyae HeIpepBLIBHOI
Cpenoii ABNAETCA BOAA, 4 BO BTOPOM CJIydyae — MacJjo, a 3To
Pe3KO CKa3EIBAETCHA HA HJIEKTPOINPOBOAHOCTHA, MPUPOLE pa-
CTBOPAEMEIX KpacuTelleif U APYrAX CBOMCTBAX.

BonemuECcTBO 5Myahcrii OTHOCATCA K AHO0GOOHBEIM cHC-
TeMaM W ABJIAIOTCA MepMoOUHAMUYECKU HeycmolliusbiMmu.
Jng ux crabniamsannpm HCIONL3YIOTCA CIENHAJILHBIC Belle-
¢TBAa — IMYrbzamopsul. B KadecTBe SMyNbraToOpoB MPAMeH~
I0T HeOPra=HW4YecKne 3JIeKTPONuTH, KoJuougusie IIAB, BMC,
BBICOKOZNCHIEPCHDIE MOPOIIKH,

VeroliunBoCTE aMyNbenii 3aBACAT OT MexGasoBoro mo-
BeDXHOCTHOrO HaTAMeHHA. B Tex cayvuadax, KOrza II0 TeM
AJaA WHBIM NPHYAHAM MMOBEPXHOCTHOE HATAMKEHHE MAJO,
aMyNbCcHs 00pasyeTca camonpoussoasuo (6e3 aMmynsrarTopa)
H ABAAETCA MepMOJUHAMUYECKU Ycmoltuueoil.

OT npupoaLl sMyJbraTopa 3aBHCAT He TOJLKO YCTOHYH-
BOCTBL, HO U THH oOpasylomeiica sMynscun. [Ipu namesennn
NPHPOAEI MYJILraTOpa MOXeT IMPONCXOAUTL o0pauierue Qas
amyavcuts (mepexonx M/B — B/M nau oGpaTHo).

" B 3zaBHCHEMOCTH OT KOHIEHTparuh AnCHEPCHOH Gdaskl
AMYJbCHA JeNATCA Ha pa3baBieHHbIe, KOHIIEHTPHPOBAHHBIE
1 BBHICOKOKOHIIEHTPHAPOBAHHEIE,

PasGasnennvie samyavcuy o CBONM CBOMCTBAM GaM3KA K
AroobHEIM 30/1aM:

® BCJIECTBUAE MAJIBIX PA3MEPOB YACTHUI[ OHHM CEeA¥MEHTAIlN-

OHHO YCTONYHBLI;

® IIPOABNAIOTCA MONEKYJIAPHO-KHHETAYECKHE CBOICTBA —

6poyHOBCKOE ABH:KeHHe, AuddyaInd;

® pACCemBaIOT MAJAIONIHIA CBET; )

® KOATYJHAPYIOT (KOaleCHUpPyOT) MOA AeliCTBHEM BJIeKTpPO-

JUTOB B cooTBeTcTBuM ¢ npasmiaoM Hlynnne—Tapzy.

Konyenmpuposantvie smynrpcull ceIUMEHTAITMOHHEQ HEyC-
TOHYHBEI — BCJICACTBHUE BLICOKON KOHIEHTPANAY KANIA HAX0-
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AATCA B KOHTAKTe M JIETKO HACTYyNaeT KOAJeCUeHmus. ¥ CTo#-
YMBOCTb TAKHX SMYJIBCHII 3aBUCHUT TONLKO OT SMyJILraTopa.

BuicOKOKOHUEHMPUPOBAHHbIE IMYALCUY — TIO CBOUM CBORM-
CTBAM CXOZHEI CO CTPYKTYPHPOBAHHLIMH KOJIJIOMAHEIME CHC-
TeMaMM — zenaMu.

Jia paspyuwienus dMyNbCHH NPHUMEHAOTCA CefMMeHTa-
UHsd, KoaJleCIleHI WA, XNMHUYeCKKe, TepMAUeCKHe, DJIEKTPH-
yeCKHe MeTOHbL.

BOITPOCHI JJ11 CAMOKOHTPOJIA

1. Kaxue cucTeMbI Ha3RIBAIOTCH dMybersamu? Kak o Kiac-
cnpuIupyroTea?

2. Kakue ¢akTophl arperaTUBHON YCTOHYMBOCTH 9MYJIBCHH
BHI aHaete?

3. Kaxue BbI 3HaeTe THILI oMyJsratopos? Kakxme daxroph
YCTOMYHUBOCTH HIPAIOT INIABHYIO POJb B CJIyyae DasSHBIX
3MYJABIaTOPOB?

4, Chopmymupyiite npaBuno Baukpodra.

5. Kak omnpepenuTh THI SMYJIbCUH?

6. Yro Haspisaercsa obpamenmem dbasz sMyJIbcHu?

7. Kakue CyIIeCTBYIOT MeTOAbI PA3PYHIeHUA SMYJILCHN?

8. llepeuncanute 06JACTH NPAKTHYECKOTQ HMCMOIb30OBaAHHA
DMYIBCHIL,

9. IlouemMy NeKapCTBEHHEIE Npenaparhi, NpeZHasHaUeHHbIe
JJIA HAPYSKHOTO NMpUMEHEeHUs, I'OTOBAT B BUJe 0OpaTHRIX
3MYNBCHY, 2 IPUHHMAEMEIE BHYTPh — B BHUAE NIPAMBIX
3MyNbCHii?

Hsyuue codepacanue znasv. 16, 8oL donxicHvl 3HAMBb:
e giracCHPUKALINIO OMYJIBCHI;
e cBoiiCTBa pa30aBieHHLIX, KOHIEHTPUPOBAHHBIX M BBICO-
KOKOHIEHTPUPOBAHHEIX dMYJIbCHIi;
® THILI SMYJIBraTOPOB H OCHOBHLIE (POKTOPEI YCTOWIHBOCTH;
e croCoORI MOJYUEeHHA W PAa3pYUICHHUSA DMYJILCHIA,
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IIEHBI

ITenvt — 10 rpyGOANCIEPCHEIE BHCOKOKOHIEHTPHPOBAH-
HhIe CHCTEMEI, B KOTOPHIX AUCHEpCHO# (dazoil asaaioTces nmy-
SBIPbKH Ta3a, a ZUECNEPCHOHHOM cpefoif — JKHAKOCTh B BHAE
TOHKWUX IIJIEHOK.

Yenopro nennl 0603Hava0TCa B BHAe Apobn: I' /MK . B npn-
BEeJIeHHOM BHIIIe ONDPefejeHHH TEePMHH «IpyC0oAMCIIEPCHEIC
o6o3HavYaeT, YTO MYSHIPEKH I'a3a MOTYT HMeTh H MAKPOpasMe-
put Bunote 10 10 cm. CiroBO «BHICOKOKOHIIERTPHUDOBAHHAAS
03HAYAET, YTO B CHCTEMe KOHIEHTPANHUSA NYSHIPHKOB rasa (¢g)
JoxHa ObITh Gonbiue, yeM 74% (o6seMHBIX). B 3TOM cayuae
Iy3BIPbKH I'asa mMeloT He chepuueckyio dopmy, a dopMmy
MHOIOIpaHHENKOB, Ecin nema MOHOAWCIEPCHA, T. €. BCE IIy-
SBIPbKH I'ada UMEIOT OANHAKOBEIE PasMephl, TO KAYKAbIH Y3~
PeK rasa uMeeT ¢opMy HNPABHILHONO NEHTATOHAJLHOIO AOxe-
Kasipa — JBeHaANATHIDAHHWKa, Ji00ad CTOpPoHA KOTOPOr'o
npejicTaBaseT CO60M NpaBRNLRELH NATHYTOALHUE (puc. 17.1).

MuororpagHeIe Ty3HIDKH r'ada PA3fe/IeHBl TOHKMMHA IIPO-
CIOHMKaMH JKUAKON AuCnepcHoHHOH cpeasl. B 30He compuroc-
HOBEHUA TPEX IUIEHOK, NPWHAAJNEXAIONNX TPEM CONPHKACAIO-
ImuMcs Hy3bIpbKaM, o0pasyercss raHaux Ilnaro (o MMeHM m3-
BecTHoro Geawruiickoro ydesoro JK. Ilmato, saHvMaBIErocH
HCCIeI0OBAHNEeM YCTOMYMBOCTH AWCNEPCHBIX cucteM). B mioc-
KocTH pucyHKa (puc. 17.2) kaman numeer dhopMy 3a30pa MeRAY
TpeMs CONPUKACAIOITMMHECA IHIIMHIDAMH — IY3HIPLKAMH rasa.

Tax Kaxk HaTAMEHUE MJIEHOK ¥ = 20 (0 — HOBEPXHOCTHOE
HATSMEHUE SKHUAKOCTH) OXMHAKOBO, CHJIBI HATAKEHUA KX B
OfHO TJIOCKOCTH YPaBHOBEIIMBAIOTCH TOJBLKO IPH OJHHAKO-
BeIX yriaax (120°) Memxay nnenramu (nepsoe npasuno Ilnaro).
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Ilonepeunoe cevenue Kanara
Puc. 17.1 1Iramo
Cxema cmpoeHun neHvt 1 — NAGHKH XKUAKOCTH; 2 — KAHAN.

B kaxmoit Bepmumpe MHOrorpaHHHKA (A4eliKu) cXoaaTCH
gernipe Kanasia, oGpazys yrox, pasubiii 109°28° (sropoe mpa-
B0 Ilnaro). Mecto mepeceueHHa KaHANOB Ha3LIBAETCH Y3-
aom. Kanansl DpOHUIEIBAIOT BCIO CTPYKTYPY HEHBI, IPE/CTAB-
Jana coboit menuryo cucremy. Ilonydaercda npocTpaHCTEBEHHAA
KOHCTPYKIIMs, B paspese MOXO0MKAA HA MUeNuHEIe coTrl, Takas
neHa XAPaKTepPH3yeTCH MHUHEWMAILHOM IOBEPXHOCTHOM YHEp-
rueli, crel0BaTeNILHO, OHA Hambosee ycroiduusa,

Ecym xe nena noauducnepcra (y3sIpbKH Ta3a AMEIOT pas-
HEBIe pasMepkl), PpopMa NPABAALHONO NEHTATOHAILHOTO JJOAEKA-
aapa HAPYIUAeTCsH, ITO IPHBOAUT K CHIDKEHHIO YCTOMIMBOCTH.

Crexyer orMeTHTDb, 9TO €c)in 6B KOHIEHTpAnua AUCIepc-
Ho# Qasy 6nu1a Meabpme 74% (00BHEMHEIX) — NMY3EIPHKH rasa
nmenu 661 chepudeckyio GopMy, H TOAIIMHA KALKAX IPOCIO-
eK Obuna ORI COM3MEpHMa ¢ PABMEPAMM IasOBBIX IIY3bIDBEKOB,
M1 uMenH Gl CHCTEMY, HASLIBAEMYIO 2430601 amyavcueil, Ilpu-
MepaMu TrasOBBIX 9MYJIbCHIT ABJIAIOTCA rasHMpOBAHHAR BOAQ,
HIAMIIAHCKOE B GoKaJse u T. A, ['asoBble SMyAbCHH, B OTIHYHE
OT IeH, ABNAIOTCA 6eCCMPYKMYPHHIMU CUCTREMAMU.

HecmoTps Ha T0, YTO NYSHIPLKH I'aza MOTYT UMETH MAKPO-
pu3mepul, NCHA ABNACTCS MUKPOZEMEPOZEHHOIL cucmemoli. ITo
o6GyCJIOBJIEHO TEM, UTO AUCTIEPCHOHHAS cpeAa (SKAAKOCTh) XOTH
u SBJIAETCS HENMPEepHIBHOM, NpejcTaBiadeT coboit ToHKHNe NJeH-
KH, HMeIonine Muxpopasmepuvt (IIN€HKN 2acTo 06HAPYRKHABAIOT
naTepdEepeEnHI0 — PAagYIKHYIO OKPACKy, 9TO IOKA3LIBAET, UTO
TONMOHUHA NJEHKY COM3MEPHMA ¢ JAMHOH# CBETOBOY BOJIHEI).
9ro pano ocuorarue II. A. Pebunnepy onpeAesIuTs HeHBl KAk
RAGCMUNNAMO-OUCNEPUPOSARHYI0 HudKocms 8 2a3e.
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17.1. KJACCHOHKALKAA IIEH

KnaccnpuKranus neH 4acTO OCHOBRIBACTCH Ha TAKOH Basx-
HOH XapaKkTepUCTHKE KAK KPAMHOCMb NeHbl:

pote VitV
V. v, °’

x

rae V, — ofbeM nenmst, V, — 06BeM XKHUAKOCTH, KOTOpas
HCIONb30BaHAa AJA NOJYy4YeHHusa NeHr. Ofa o6beMa JIErKO H3-
MEPHTE.

I'OCT onpeaensaer ycioBusi, NPpH KOTOPHIX CJIEAYET OIpe-
AeJAThE KPaTHOCTh NeHul, B rpafynmpoBaHHRN IAJIHHEAD €M-
xoctbio 1000 em? ciepyer Banuts 98 cm® Bogni u 2 cm® meno-
obpasoBarTeiif, 3aKPHThL OPOOKO M BCTPAXWBATHL B TeYeHUE
30 ¢ (ZByMA pykamu AepKaTh ¢ TOPIOB B FOPH30OHTANILHOM
MOJIOMKEHWH W BCTPAXUBATH BAOJNL OocHM IUnuHApa). Ilocra-
BUTH Ha CTOJI, BLIHYTh NPoGKy, M3MepUTh 060beM meHbl, OT1-
Hollenue o6beMa neHsl K 06nemy pactsopa (100 cm®) u ectn
KpaTHOCTh IIE€HBI.

Taxum o6pasoM, KPaTHOCTL NEHEI IIOKA3LIBAET, CKOJBKO
065eMOB NEHRI MOXMCHO IOJIYYUTh U3 OZHOI'O 00beMa JHHAKO~
crr. Ecnu kpaTHOCTD neHH B < 10, meHRl HA3KIBAIOT HudKu-
Mu, a ecau B B npegenax 10+1000 — cyxumu.

B crponTennbcTBe B IPOM3BOJACTBE CTPOHRMATEpPHANOB HC-
nmoJL3yIoT neHsl ¢ B or 5 Zo 10, B mpayeyHKIX — ¢ KpaTHO-
cThio 10+20. 18 nosxapoTyleHna NPHMEHAIOT NeHk ¢ § oT
70 no 90. MsBecTHLI TaKMe IIEHLI ¢ KpaTHOCTHIO 0 1000.

x

17.2. METO/BI IIOJYYEHHS IIEH

VcraHoBJIeHO, 9T0 00pa30BaHNe CKOJLKO-HHOYAL YCTOMH-
YHBOY IeHKI B YHCTOH KHAKOCTH HeroaMoxHO. Ileny MOIK-
HO MONYYUTH TOJBKO B NPUCYTCTBHH CIEIHAJLHOI'O Bele-
C¢TBA — CTAGMINBATOpAa, YACTO HAZLIBAEMOTI'O NeHoobpa3osa-
meanem.

OcHOBHEIE cTaAUN 00Pa30BABNA IEHLI MOMKHO MPOCIETHTD
Ha IPHMepe NOBeAeHUA HeCKOJNLKHX My3RIPLKOB I'asa, BCILILI-
BaIOIINX B BOje, Copep:kamieil nenoobpasoBarens, B kaue-
cTBe meHoobpasosartensd Bo3bMeM ITAB. Kax ToNBKO B TakoM
PpacTBOpE MOABATCA Ny3HpPLKH rasa, Ha UX NOBEPXHOCTH Had-
HYT agcopbmpoBarhcsa Moaeryasl IIAB u o6pasyioT CBOeoG-
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pasHyo «my6y», COCTOAILIYI0O H3 OAHOrO CJIOA MOJEKYIL.
BennwiBad, KaskAblil Iy3kIPEK AOCTHTAaeT HOBEPXHOCTH XKH[-
KOCTH, JaBWUT Ha Hee, paCTArmBaeT W o6pasyeT moxycdepH-
yeckmii KynmoJs. Monerynsr neHooGpasoBarensi H3 pacTBOpa
YCTPEMIAIOTCA K pacryuieil IOBEPXHOCTH, aAcopOupyiorca
Ha Heil, IpeAoTEpalas pasphiB NIEHKH XUAKOCTH. TakuM
o6pa3oM, Ny3bIpEK OKA3KIBACTCA OKPYXEHHRIM 060JI0YKOM
yiKe U3 JBYX MOHOCJO0EB IIeHo00pasoBaTesnss, Mesxy KOTODEI-
MU HAXOAWTCH IUJICHKA JKAXKOCTH.

Ancop6unonnnie cnon IIAB ofecneunBaroT JauTeILROE
CYINeCTBOBAHWE BOSHHKAKIIUX NJEHOK. ¥ BEJIMUEHHE THC-
Ja InyssIpbKOB Ha MOBEPXHOCTH PACTBOpa NPUBOZUT K HX
cOnnxennio, Ipu 3T7oM GopMa NySLIPBKOB NOCTENIEHHO Ie-
pexoanT u3 chepHUYeCKOodl B MHOrOrpaHHYIO, a TOJIIMHA
KHUAKHX NeperoposoK YMEHBLIIaercsds, BOZHUKAIOT TOHKHE
JKHAKHE NJeHKH. B peayibraTe Ha MOBEDXHOCTH DPACcTBROpA
CHavaya o0pasyercsa MOHOCHOH ra3oBbIX IYSLIPBKOB, 3aTE€M
dbopmupyroTCA nocaexywiue CAOH, YTO NIPHUBOLUT K BO3-
HUKHOBEHHIO 00 beMHOM nerbl. B peayasrare BCA HUAKOCTD
npeBpaiiaeTcda B NeHy.

Ileny, Kar ni00710 ANCIEPCHYIO CHCTEMY, MOMHO IOJIY-
YHUTH ABYyMA NYTSAMM: N3 I'PyOOLZHCIIEPCHBIX CHCTEM, HCIIONb-
8yd Jucnepzayuonnsvie Memodvl, H U3 HCTAHHEIX PACTBODOB C
[NOMOIIBIO KOHACHCAUUOHHbIX Memodoa.

AHCHEPTAITHOHHBIE METO/IbI

9TH MeTOAH OCHOBAHEI Ha LPOOGJIeHHWH rasa Ha NYSHIDBKH
IPH Nojave ero B pacTBOp neroobpasosarens. O6GLIYHO He-
fonblive MOPIMH I'asa BBOAAT B PaAcTBOpP M APOOAT MX AO
MeJKuX My3hIPBKOB. Jlerue Bcero aToro ao6UTLCA, IPOAYBAA
ras uepes TPyoOKy, ONYIEHHYI0 B JKHUAKOCTE.

B nmpoMuIniieBHOCTH OOBIYHO HCHIOJB3YIOT CHEAYIOUIHe
NPHHINIEL.

1. IIpoxoskaeHne CTPYi rasa dyepes »KHAKOCTb B avpaiiu-
OHHEIX u GapGOTaKHEIX YCTAHOBKAX, B aNIapaTax C «IeH-
HBIM CJI0OEM», B IEHOT¢HEparopax ¢ CeTkoi, opomaemoit pa-
CTBOPOM IIeHOOGpasoBaTeNs.

2. HelicTBHeM ABHIXYINUXCS YCTPOMCTE HA XXHAZKOCTE WJIH
ABHIKYILIecA KAAKOCTH Ha nperpagy (B TeXHUYECKUX ala-
paTax ¢ OBICTPOXOZHBLIMH MeILIAJNKaMH; IPK B3OUBAHUM, BCTPA-~
XHMBAHUH, IEPEIHBAHNY DACTBOPOB).
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3. DxexTuporanve (dpary. éjection — sriGpacsiBanme)
BO3ZYXa ABHKYLUeHca CTpyell pacTBOpa B IEHOTEHEPATOpax.

B macrosinee BpeMA B TEXHUKE NEHKLI POTOBAT, B OCHOBHOM,
JUCnepraiiOHHbBIME MeToJaMu, Bo BceM MHpe HenpephIBHO
Besperca paspaboria Gonee sdpexkTHBHOrO 06OpPYAOBAHUS.

KOHAEHCAIMOHHKE METOJILI

B atux cayuaax Gyayiasa rasopas aza BHauase NpUCyT-
CTBYeT B BHJe OTAENbHEIX MOJIEKYJ, N3 KOTOPLIX 3aTem ob6pa-
ayiorca nyseipbku. Konpencanmuonnniii cnoco6 menoobpaso-
BaHWA MOXKHO OCYIIIECTBHTH YETHIPHMS NYTAMH.

ITeppprit NyTs — H3MEHUTH HAPAMETDPEl GUIHUSCKOr0 CO-
CTOAHHNA CHCTEMBI:

¢ MOHMIKAsA JaBJIEHWE Iapa HAX PacTBOPOM;
® NOBHINIAA TEMIIEPATYpPYy PACTEBOpA.

OTOT MeTOX NOYTH MIHOBEHHOI'O BCIIEHHUBAHUA CIYMXHT
HArJIAJHON mANMOCTpanmmef 3akoHa: PaCTBODHMOCTDL raza B
SKHAKOCTH YBEJIHYMBACTCHA MDY NOBLIMEHNAHN AaBAeHUA U NIO-
HUXKEHWH TeMnepaTypsi. ECian CHH3HUTH faBlIeHUE W yBeJH-
YHUTh TeMIEpaTypy, ras, PaCTBOPEHHRIN B JKUAKOCTH, cDasy
HaYHET BHIJEJATHLCH W3 Hee M, eCOM IKHAKOCTH COAEPIKUT
nenoobpasonaTtesnb, ofpasyercda neHa. CrofikocTh meHs 3a-
BHCHT OT CBOICTB I KOHUEHTpanWH nenoobpasosarend. Tak,
JVMOHAA NOUYTH He COAEPIKHUT BEINECTB, KOTOphIé MOIYT HI'-
paTk pons nexHoolpasopaTexneil, HOITOMY, KOTZa MLl HAJMH-
BaeM ero m3 OYTELIKM B CTAKAH, BOZHHKAIOIAH Ha MOBEpX-
HOCTH XHJKOCTH IleHa IIOYTH MI'HOBEHHO paspyIlIaeTcs,
JIpyroe aexo mmBO, KOTOpPOE COZEPHMNT MHOro neroobpaso-
BaTeJei.

ApanornyHas xapTuHa HabnozaeTcs IPH KUNSIEHHH
sugKocteit. Eciu RuUnsamas sKHAKOCTL COAEPXHT neHoobpa-
30BaTesb, TO Ha €e IOoBepXHoCTH o0pasyeTcs meHa, o0'beM H
CTOMKOCTh KOTOPOl 3aBHCAT OT NPHPOALI H KOHHEHTPAIHW
neHooOpazopaTtesd. JOCTATOUYHO CPABHUTE KHIAIYIO BOAY H
KHIIAIee MOJOKO — oOMJILHAA NeHa, BO3HUKAIoOmAasa Haj Io-
CIefHUM, IepeJnBaeTcd uepes Kpail KacTplonw, NonazaeT €Ha
PACKAJIEHHYIO ILUIMTY W INPEBPAIIAeTCH B A9P0O30Jb, KOTOPHIH
o0pasyeTcsa U3 IPOAYKTOB I'OPEHM TEHEI,

Bropoit nyrs — IPOBECTH XHMHYECKYI0 DEarIjHuio, CO-
IPOBOKAAIOIIYIOCH BHIAENEHHEeM rasa. IIpuMepaM¥ MOTYT
CILyXUTb B3auMO/ieficTBIE COMLI C KHCIOTOMN, MEPOKCHZA BO-
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I0POfa ¢ MepMaHraHATOM KaJIud, pasloxeHnue KapGonarta
aMMOHUA, OTOT NYTh HCIOJb3yeTCA NPH NPHTOTOBJIEHHH
NMPECHOT'0 TeCcTa, KOr'ja B KaUeCTBEe PaspHIXJIHTENd HCMOJb-
ayior nutheByw coxy NaHCOs miam KapGoHar aMMOHHSA
(NH4)2CO3

2NaHCO; + 2H* = Na,CO; + H,0 + CO,t.
(NH),CO; + 2H* = 2NH; + H;0 + CO,T.

OTH peaknmuM IPOTEKAIOT B KHCIOI cpexe, MOSTOMY B
MYKy A00aBAsioT JNMOHHYI0 KHCJIOTY WJM CMEIMHUBAIOT C
Hell pasphIXJNTENb, I'OTOBA TAK HA3bIBAEMBIH NeKapCKuH
TIOPOIIOK.

Tpernii DyTh — WCHOOJAL3OBATE MHKPOGHOJIOruuecKHe
IPOHECCH, COHPOBOKAAIOIHECHA BHIJEJIeHUEM TIasoB, JaIme
Beero CO,.

TakuM MyTeM MOMYYAIOT ZPOMKIKEBOE TECTO — NOX Aeii-
. CTBHEM JIDOMeH MAST CIHUPTOBOe GpOKEeHNe I'eKCo3:

C,H,,0, —2==_,2C0,-+2C,H,0H.

Brigensiommiicsa ymexnc.nm‘i rag o0ycJOBJIWUBAET pasphbix-
JIeHHE TeCTa, OHO YBEJINIHUBAETCHA B 00'beMe B HECKOJILKO pas.
TIpu mpou3BOACTBe NIABA YrIEKECARH ra3d Takxe obpasyercs
B peaysibTaTe MUKPOGHOJIOrHIECKOro mporecca.

YeTBepThIif WyTh CBA3AH € DIEKTPOXMMHYECKHMM IIPO-
neccaMu. Ilpn azeKTpoJiM3e BOALI HAa KAaToje BLIAENAECTCH
BOAOPO/, & HA aHOAE — KHUCJIO0POA. 3a CUeT NY3LIPLKOB I'asa B
npucyrcrsuu ITAB, BBoguMOro B pactBop, o6pasyerca neHa.
OTOT METOJA MCHOJMb3yeTcA IPH 3JIeKTPOMIOTAIHA.

Kornercanuonubsie MEeTObI NIXPOKO IPUMEHAIOTCA B IIH-
ImeBOii MPOMEIMAEHHOCTH, IPU NPOM3BOACTBE NEHOIIACT-
Macce, B OLITOBHIX OrHETYIIHTENAX, B TEXHOJOIHY HPOU3BOJK-
C¢TBa N€HOGETOHA.

17.3. OCHOBHLIE XAPAKTEPHCTHKH ITEH

Jna oneHKH cBOHCTB IeHEI, a 3HAYNT, e IPUTOTHOCTH
I TeX MW WHBIX mejeil cymiecTByeT MHOro o0HIMX W cne-
OUANBHRIX XapaKkTepHcTHK. OCHOBHEIE IOKa3aTe n:

¢ KPATHOCTHL NIEHBHI;
® IWCIEPCHOCTDL NEHEI;
¢ yCTONYHBOCTL BO BpEMEHH.
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AHCHEPCHOCTS IIEHHI

JiA OIeHKN ZUCNEPCHOCTH NEeHbl MCIOJIb3YIOT:
® cpefHMH paguyc Iy3EIDbKa — pajguyc cdepsl, KBHBa-

JIEHTHO} 110 00'heMy NY3BIPBEKY HONUIADPUIECKON IeHE;

® MaKCHMaJILHOE DPACCTOSHWE MeXJY IPOTHBOJIEXKAIIMMH

«CTeHKaMM» IOy3bIpbKa (YCJIOBHBLIA AHaMeTp);

¢ yaelnrHAR DOBEPXHOCTH pasfesia <« KHAKOCTL—Ta3».

Haubosiee NMONHO AHCIEPCHOCTh IEeH XapaKTepUayercsa
pacnpefesieHueM MY3sIpbKOB IO pasMepaM, HampHMeDp, IO
PazuyCy SKBUBAJICHTHOH cdepsl. JKCIIepHMEHTANBHEIC AaH-
HbIE NPEACTABAAIOT OOBUHO B BHAE I'MCTOrPAMM.

Ot AuCnepCHOCTH NeHBI 3aBHCHT CKOPOCTh MHOT'HX TeX-
HOJIO'MYECKHX NPOIEeCCOB B MEUKPOOHONIOrnyecKoil 1 XUMHu-
YecKOoH NPOMEIMINIEHHOCTH, 3bdeKTHBHOCTE TYUIeHHS IIO-
JKapoB, KAYeCTBO BCIEHEHHOH IIacTMacChl, BKYC MODOXe-
sHoro m KoHdeT. IlosroMy onpezeleHme AUCIEpPCHOCTH
#ABJIAeTCA 06A3aTEIbHLIM IOYTH AJI% BCEX IPOM3BOACTB, HC-
HOJMb3YIOIUX NeHE. ,

CymiecTBYIOT ClIeAyIOnIe METOAE! ONpefeieHus AucCIepc-
HOCTH DIeH,

MuxpodororpadupoBanne neHsl — METOX IMPAMOro om-
pelXeneHns pa3sMepoB Iys3bIpEKOB, POTOCHEMKY BeAYT B OTpa-
SKEHHOM WIH TPOXORAIIEM CBeTe IpM ypeduueHuMnm B 10—
100 pas. Ilenrl, B KOTOPHIX pasMep NyaLIPHKOB OBICTPO MaMe-
HAETCs, IPeABAPKTENABHO 3aAMOPAMKUBAIOT JKHKUM KHCJIOPOZOM
I a30TOM.

Onpenenenne MUCIEPCHOCTH HEHBI MO DJIEKTPONPOBOXHO-
cTH. MaMepdAloT 9JIeKTpPUYECKOe CONPOTHBIIEHHe INUNIHHADH-
YyecKoro crosiba OZHOPOAHOUW NEHEI, 3aKJIOUEHHOI'0 MEXAY
JBYyM# TIOPHUCTBHIMH ILJIAaCTHHKAMH.

Onpenenenne QUCHEPCHOCTH NEHbI I[yTEeM H3MEePEHHS ee
YAEALHOH NMOBEPXHOCTH. ¥ eNbHAA NOBEPXHOCTEL — 3TO ILIO-
mWAaAb MOBepPXHOCTH Ny3nIpbkoB B 1 ¢m® mam B 1 © nenomac-
cri. Ee ompepesienne OCHOBAaHO Ha HM3MepPeHWHW PAa3INIHBIX
napaMeTpPOB MEHEI.

BPEMSA CYIIECTBOBAHHSA ITEHBI

JIns xapaKkTepHCTHKH NEeHBI YaCTO IPUBOAAT BpeMd, KO-
TOpOe IPOXOAMT ¢ MOMeHTa 00pasoBaHUA NEHBI KO ee caMo-
TNPOM3BOJLEOr0 paspylieHusa. MHoraa onpeaeasioT Bpems
paspyilieHus MOJIOBUHEI 06beMa nensl, IleHy rakie xapak-
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TePHU3YIOT BpEMEHeM JKH3HW OTAEJBHOTO Ny3LIphKa rasa Ha
IIOBEPXHOCTH KHAKOCTH, N3 KOTOPOil OH o0paszoBaincsa. Oxna-
KO 9Ta XapaKTepHCTHKA IIeHEI BecbMa OTHOCHTENbHA, TAK
KaK BpeMd KU3HH OTAENbHOrO Ny3bIPhKa r'asa MOXKET 3HaAYH-
TeJILHO OTJINYATLCH OT BpeMeHH JKH3HH ero B HeHe,

17.4. CBOHICTBA NEHBI

CTPYKTYPHO-MEXAHHYECKHE
(PEOJIOTHYECKHE) CBOHCTBA

K man6osee BasKHRIM DEOJIOTHUYECKHMM XapaKTePUCTHKAM
TIeHLI OTHOCATCA MIpEeAeJILHOS HANPAKEHNE CABKTa M BASKOCTD,
MOCKOJIbKY TeUeHHe MeHbl — COCTaBHAMA YaCTh MHOIMX IIpO-
1eccOoB IPH IOJYYeHWH W NPHUMEHEeHWH NeH (oxseMHOe Io-
KApOTYIlIeHne, NoJyJeHne BCIeHeHHAIX NOJNHMEPHLIX MarTe-
PHAJIOB W 3aMODOKEHHOM NEeHLI, NbLIeyJaBIUBaHNe U T. A.).

IIpexennnoe mannaxKenue caBura, Ero 4acro BeIpaiKaioOT
Yepes eCTKOCTh, KOTOpAd XapaKTepH3yeT CoCoOHOCThL IeHH
BOCIpHHHMATD ONpefielIeHHbIe MeXaHHYeCKHe HArPY3KH, Ha-
npuMeDp, JaBJIeHWe BhIIIEJeXaIero ¢royba neust 6e3 gedop-
Manug, T. €. HsMeHeHnsa o0beMma uin GopMel. Ilensl o6rana-
IOT HEKOTOPO# JKeCTKOCTHIO, AAasKe ECJIH HX IUIEHKH XKHIKHE,
910 06BACHAETCA TEM, YTO COCTOSHWE DABHOBECHA OTBEYAET
MUHWUMAJLHON NOBEepXHOCTHOM 3Hepruu, a modas aedbopma-
O¥A YBEJIWIWBAET 9Ty 9HEPruio, T. €. TpebyeT BHemHel pabo-
TeI. JKecTKoCTs e’ 0CO0EHHO pasuTeNbHA, eCJIU NPHHATH BO
BHHMAaHNE UX HH3KYIO NIJIOTHOCTH: BOZHAA II€HA C NY3bIpbKa-
Mu guamerpoM 1 ¢M u ¢ nenkaMu rommuHok 1073 ¢cM nmeer
II0THOCTE OKoxo 0,008 r/cmd.

BaskocTb nensl. BA3KocTh — DTO peosiornyeckas xapak-
TEePHCTHKA, 3HAHNE KOTOPOH NMO3BOJAET ONpPEeAeIATh YCIOBUA
NepeKauynBaHHA IEeHE D0 TPybaM, PAaCTeKaeMOCTh IeHHO
Macchl I0 NOBEPXHOCTH (HalpuMeD, NPH TYIIeHUH NoKapa),
Cnoco0HOCTh K CBOGOZHOMY HCTEUEHHIO M3 OTBepcTuid., 3Ha-
YeHuA CTPYKTYPHOU (9ddeRTHRHOIT) BAZKOCTH, NOJIYy4YaeMble
Pa3SHLEIMH HCCJIEOBATENAMH, U3MEHHIOTCA B IIHPOKOM HH-
TepBajie B 3aBHCHMOCTH OT KDATHOCTH H JUCIEPCHOCTH NEeH H
OT Hanps:KeHWA casura (ckopocreil teuemusa). Ilo manHBIM
Bennens, BA3KOCTh NeH KpaTHOCTHIO 100-400 msmeHnanach
or 0,7 no 2,0 ITa-c npu MaJkIX HAIPAXKEHUAX CABUTA H OT
0,07 a0 0,2 Ila-c npu GONBUINX HANPAKEHUAX CABHTA.
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INAEKTPHYECEAA MPOBOAUMOCTS MEHBI

DJIeKTPONPOBOAHON B IeHe ABIAETCA TONBKO KHIKAM
tasa, TOPTOMY YAENBHAA BIEKTPOIPOBOJHOCTL IEHEI Ny 3a-
BHCHT OT COREPKAHUA KUIKOH dasbl 1 ee yAeALHOI 3JIeKT-
POIIPOBOXHOCTH {X.

rpe n — KpaTHOCTh NeHbl, B — KoathdunuenTt ¢dopmel, 3aBu-
CAIMWH OT KPATHOCTH IEHH K PACIpPEeAECSICHM S MUIKOH Ppasul
MeXAy KaHajlaMH M IJIeHKaMH B IeHe. DKCIepHMEHTAJIbLHO
YCTaHOBJIEHO, YTO OH MOHOTOHHO yBeamumsaercsa oT 1,5 mo
3,0 npH Bo3pacTaHUM KPATHOCTH NEHHI.

ONTHYECKHE CBOHUCTBA IEH

Ocnabnenne CRETOROro MOTOKA, IPOXOAALIEr0 Uepes CIoHi
neHbl, IPOUCXOJNUT B pPesyJibTaTe pacCesHWA CBETa M IMOIVIO-
mieHn#A ero pacTeopoM. OJHAKO B MOJINSAPUYECKOi IeHe KO
MUAKOCTH B obieM ofbeMe BeChMa Maja, MOITOMY HMHTEH-
CHBHOCTBb CBETOBOI'O IIOTOKA YMEHBIIAETCH IPAKTHUECKH UL
B pesyJibTaTte paccesuud., B Taxoil neHe norepxHOCTH pasne-
na $a3 OTHOCATCA K TPEM UeTKO BHEIDAKEHHEIM M pasinyalo-
IMUMCA IO ONTWYECKHM CBOMCTBAM CTDYKTYPHBIM SJIeMEH-
TAaM: INIeHKaM, KaHanaM IIzarto n ysnam. Ocaabienne ceeTo-

I
BOrO IIOTOKA ONpeAexsercs OTHOMEHHEM —I°-, roe Ip —

HHTEeHCHBHOCTBb IAZAlolero ceera, I — MHTEHCUBHOCTH CBe-
T4, NPOIIEAUIEro Yeped Neny.

17.5. YCTOMYNBOCTH ITEHRI

Ilenn, KaX W ApyTHe AHCHEPCHEIE CHCTEMEI, ARJIAIQTCH
mepmodunamuiecku Heycmoiivusumu cucmemanu. Ux o6-
PasoBaHWE COIPOBOMKAACTCH YsenudeHuem c60000no0ll snep-
2uu. WabpiTouHad SHEPrud BRISHIBAET CAMONPOM3BOJLHEIE
IPOIIECCHI, KOTOPEIE BEAYT K YMEHBLIIEHHIO AUCIHEPCHOCTH H
PaspymeHNIo ee Kak AMCIEPCHOH cucreMbl. MUEMMANBHOE
3HaveHue CBOGOAHOM SHEPruH JOCTHTAeTCHA IPH IOJHOM pas-
JelleHVY TEeHH HA ABE COAOmHKIEe (asnl: KHAKOCTH H Tas.
Tlnenkw TeHHI JIONAIOTCA, MOTOMY YTO IUIOIHAAE (¥, CAEZOBA-
TEJLHO, IOBePXHOCTHAS SHEePrus) MOJIyUeHHBIX Kanelb MEHb-
IIe NJIOINAAN MEPBOHAYANBHON CHUCTEMEI. ¥ TY3LIPEKA Paji-
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ycoM 1 cM u TonmmuHuo# crerox 1078 cM mromaas nosepxHo-
ctu paBHa 25 cM?, a Kanuaa KHEAKOCTH, KoTopad obpasyercs
OPH paspyWieHUH JTOr0 Ny3LIPbKA, MMEEeT ILIOUAZb BCEro
~0,1 cM?, Pa3sHOCTD DHEPrHM TAK BelIHMKAa, YTO KOTAa IIeHKA
JonaeTrcda, o0pasoBaBraaficad KAeNbKa JKUIKOCTH JETHT CO
ckopoctrio 1000 cm/c.
TaxkuM 06paszoM, meHE! 00JafZaiOT TOJBKO OMHOCUNLEb-
Holl yemoiluusocmsio, KOTOpPas NOAPA3AENACTCA HA ABA BUAA:
e runemuueckas (cedumeHmMayuoHHaR ) yemoiiuueocms —
cHocOGHOCTHL CUCTEMEI COXPAHATH HEM3BMEHHEIM BO BpeMe-
HH pacHnpejieJieHue YacTHL, AucnepcHo# ¢dasnl B ofbeme
CHCTEME], T. €. CHOCOGHOCTD CHCTEMEI IPOTUBOCTOATE CHIIE
TSA¥ECTH;
® azpezamueHaA YCmoilLu6ocms — CIOCOOHOCTD COXPaHATD
HeH3MeHHLEIMH pasMepHl YacTHIL AucnepcHoi gasnl (muc-
IepCcHOCTBh) M HX HHANBHLYAJIBHOCTD,

ATPEIATHBHASA YCTOMYHBOCTH
NIIEHbI
PeassHas meHa, Kak OPABUNO, SABISETCA noauducnepc-
HoOil, T. e. UY3BIPhKK raza B HeH HMMelOT PasHLIe PasMepsl.
YeMm MeHbIIE HOy3hIpEK rasa, TeM OoJbime B HeM AaBJICHHE.
CaepoBaTesbHO, BO BpeMEHH CAMONPOUIG0AbHO HAET NPOTECe
Auddysun rasa u3 MaJeHbKHX IY3HIPHKOB B GoJabinme, NPH
9TOM MaJieHbKWe NY3LIPbKH CTAHOBATCSH €INe MeHBIIe, a 0Ib-
mue — YBEJIMYHBAIOTCS, UTO NPHBOAUT K H3MEHEHHIO CTa-
6uIbLHOCTH NEHHI — rOBOPAT, «HeHa crapeers. Yem Goabmme
pasauuuA B pasMepax NY3HIPBKOB (0OJIbINE CTeneHb IOJH-
JHCIEePCHOCTH), TeM CAJbHee mpoaBagerca auddysua rasa.
Kpome creneEyM nosMHZUCHEPCHOCTH Ha CKOpocTh AuGpdysm-
OHHOI'O PaspyHIeHHsA NeHbl BIAAIOT:
& paCTBOPHMOCTH I'a3a B KHAKOH IVIeHKe;
¢ xoadbdunuenT guddysnn rasa B :KHAKOH NIIeHKe — AIS
GoNBUIMHCTBA rasoB, KOTOPbIe HCHOJB3YIOTCA AJS IOJTY-
YeHHUs 1eH, oH paBen ~107% cm2/c;
e TOJNIUHA JKUIKHX ILJICHOK;
¢ IIOBEePXHOCTHOE HAT/KEHUe PACTBOpa NeHooOpa3oBaTess.
OKCIEepPHMEeHTANLHEIC JaHHLIE MOKA3BIBAIOT, UTO Aubdy-
3UfA r'asa B IeHe — MPOHECC OTHOCHTENBHO Me[JeHHLIN, B
MOXKHO YTBEDPIKJIATh, UTO IIeHEI ABJAIOTCA OTHOCHTENBHO ar-
PeraTHBHO YCTONYMBLIMIEL.
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CEAMMEHTATITHOHHAS YCTONYHBOCTD

Hapy1eRne ceTMMeHTAIMOHAON YCTONYNBOCTH 1IeH CBA3A-~
HO C IIPOLIECCOM CAMONPOU3BOALHO20 CMEKAHUA SKUAKOCTH B
IUIeHKe MeHbi, YTO NPHEBOANT K €8 YTOHYEHHIO M, B KOHIE
KOHIIOB, K Pa3puiBy, 3TOT IPOLECC BEISHIBAETCA JeHCTBUEM CHII
TPABUTALNNH M KaOUJAJAIPHBIX CHJI BCachIBaHUA, JHIKOCTE CTe-
Kaer mo KaHamam Ilnaro. Ecim cocya HAIOJSHHTE TEHOR B
OCTABUTEH HA HEKOTOpPOE BpPeMsi, TO HOCTEIIEHHO Ha AHe cobupa-
eTcsa CJoiH KUIAKOCTH, KOTOpEIH OyseT pacTH KO TeX Iop, HOKa
B IVIEHKAaX IIeHhI He OCTAHETCA COBCEM MAJIO JKHIAKOCTH HJIH
NoKa INIeHKH He JOmHYT, HcTeueHne JKHAKOCTH H3 NEHHI MO-
JKEeT NPOHCXOAUTh H BCJEACTBHME KAIUIISPHOrO BCACLIBAHWUA
(BcaceiBaHue yepes rpaHunsl Ilnaro). CreHKka Mexay COIPHKAa-
CAIOIMMHUCSH NYSLIPHKAMHE OJUHAKOBOT'O PasMepa B IIeHe IJIoC-
Kafl, 9T0 CBOEr0 POJa MJIOCKHH KAITHJIJIAD, OITOMY KHAKOCTD,
3alOTHAIONIAA CTEHKY, HAXOAUTCA NOL TAKHAM JKe AaBjeHHEM,
KaK M ras B JBYX Ny3npbKaX. OZHAKO IIOBEPXHOCTH <«IKHJ-
KOCTb—BO3AyX» BOJHM3M MeCTa COEAMHEHHA TPeX Hy3HIPHKOB
(rparuna IInaTo) BOorgyTa mo OTHOINEHHIO K BOSAYINHOM (ase.
CnegosaTenbHO, SKHAKOCTS Ha rparune IlnaTo HaxopuTesa oz
OTPHHATENHHBIM KAW/LISPHLIM AaBJIEHHEM, B epenaj AaBJe-
HES TOHHUT KUIKOCTD U3 IUIOCKOH CTeHKH MeXKIy ITy3bIpbKaMu
K rpamune Ilxarto. IIponecc HCTEYEHHA HUAKOCTH H3 IVICHKH
OYEHb CJIOYKEH H He MOKeT OhITh OIMCAH MPOCTLIM MATeMATH-
YeCKHM ypaBHeHHeM. ¥ TOHUCHHE ILIEHOK BO3MOXKHO HE TOJb-
KO B PesyJIbTATE BLITEKAHHUS JKUJKOCTH, HO ¥ IPH ee Hcuape-
HHH. Boapmasa HoBepXHOCTH IEHBI 3TOMY CHOCOOCTBYeET, a
3aMKHYTOCTb Ma30BHIX NY3LIPHKOB TOPMOSHT 3TOT IIPOIECC.
Paspris nneaku, no deparuny, BKAOYAET TPH CTaJHU:
¢ nocTreneHHOe YTOHYEHHE Beel NIeHKH;
¢ CKauKooOpasHOe NOABJEHHE OTAENBHEIX YYACTKOB MeHb-
el TOJIIHHBI, YEM TOJIMHHA BCel NJIEeHKH;
e o0pasoBaHHe Ha 9THX YYacTKaxX OTBePCTHii, pacImupsio-
muxca ¢ Goysb moii CKOPOCTHIO,

@®AKTOPLI, BIHAIOIHE HA YCTOXIYHBOCTD HEHBI

Ot DAaKTOPHEI MOJKHO PaszeNuTh Ha TPH IPYIIEBL.
1. ®PaKTOpHI, CBA3AHHALIE ¢ HAJIMUMEM HeHooGpa3oBaresid.
B KauecTre nenoofGpasoBareseil 0GHIYHO ACNOJBIYIOTCH:
¢ xonnonxHble IIAB;
e BMC.
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O6niyHO B KadeCTBe HNeHo0OGpasoBaTesdell HCIONL3YIOTCH
cpeliHHe YJaeHL MOMOJIOTHUECKHEX DAZOB, PHYEM AHHOHHLIE
TIAB nyumre, yueM KaTHOHHLIE M HeHOHOreHHBIe. JIyymuMup
neHooGpazoBaTtenaMu cpegu BMC aBasiorcs moamaieKTpo-
JIATH, HanpuMep Genkn,

VeranoBneno, uro Goaslnei neuooﬁpasyz’omeﬁ crnocobHo-
cThio 00namaT Te meHooGpasoBaTeNH, KOTODHIE CIOCOGHEI
crabuausupoBatk sMyabscuu I poga. Iloxg memooGpasyromieii
cr10coGHOCTBIO NOHKEMAIOT 00'beM NeHBl, nonydanniuiica npu
IaRHBIX ycaoBuax (f, kormenTpanusa ITIAB, cnoco6 neHooG-
pasoBaHHA) U3 ONpeJeieHHOro 00'beMa PacTBopa.

BaxHy10 poJib HIPaeT KOHIEHTPAnuA negoobpasoBarens,
Ana nmenooGpaszoBareneii — wommouaneix IIAB maxcumans-
Has neHooOpasyiomias CIOCOGHOCTDL JNOCTHraeTcd B ompeze-
JIeHHOM MHTEpBaJI€ KOHIEHTpanHuii, NpH AajbHelmeM pocTe
KOHIEHTpaIliy OHA OCTAeTCS IMOCTOAHHOH MM JarKe CHUIKA-
erca. B cayuae BMC ¢ yBennuYeHreM KOHIeHTPAIEH NEHOOG-
pasylonias cnocoGHOCTH BO3pacTaeT.

2. PaKTOpPLI, CBA3AHHLIE CO CBOMCTBAMH AUCIEPCHOHHOH
cpensl. _

JucuepcHoHEYI0 cpefly B IeHe XapaKTepus3yioT OOLIYHO
CHEeAYIOIMUMI napaMeTPaMu:

¢ BASKOCTHIO — 4eM Goybllle BASKOCTH, TEM YCTOMYKUBee
eHa;

e BOAOPOAHLIM HOKa3aTexeM pH;

¢ HaJIHYNEM B JXKHAKOCTH HH3KOMOJNEKYJASIDPHBIX 3JIEKTPO-

JHATOB.

JBa mocreHAX MapaMeTpa ONPeAeiAOT COCTOAHNE B CBO-
cTBa meHoOGpasoBatens. Tak, sKHpHBIe KHCIOTHI B HX INe-
JIOUHBIE CONE B KHCIOH cpefle NPaKTHYeCKH He o0pasyioT
neny. Maxkcumansaoe nexooGpasoBanme oGRIYHO Habx0KaeT-
ca npu 8 < pH £ 9, a neHooGpasoBanue B cayyae oleara Ha-
TPHA HACTynaeT ToJabKo npu pH = 9, Ho zAaxe npu pH = 12
He AOCTHraeT MAKCHMAaJIbHOrO 3HaueHHda. C yBeauueHHEM
JIuAL TuEpodoCHOIl menu B pAAY HATPHEBBHIX coJelt HACHI-
LIeHHLIX JKUPHBIX KHUCJIOT MAKCUMYM NeHo0OpasoBaHuA cMe-
faeTca B MIENOUHYI0 00JIACTb.

Ilernoo6pasyromas crocobHoctTs HemoHoreHHEIX ITAB me
saBHCHT oT pH B HHETepBase 3—9. BeiKOBBIe paCTBOPHI HPOSAB-
JAIOT MaKCHMAaJbHYIO HeH00GpasyIonIyio cioco6HOCTh B M30-
3JIeKTPHUYecKoil Touke. PacTBODH JKeJaTHHA B JIaKTans0yMuHa

10-1860
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UMeIOT MaKCHMAJIBHYIO BeneHusaemocTs npu pH = 4,5, Ilpn
pH ~2 ux merooGpasywmiaa cIocOGHOCTH TAKIKE HECKOJBKO
IOBBIIIAETCS.

VBeauueHNe BCIEHUBAEMOCTH PACTBOPOB JKelaTHHA Halburio-
JaeTcd B MIEJOYHOHN cpexe. B mecTroif Boge (T. €. B mpHuCyT-
CTBHH GOJIBIIIONO KOJMHUECTBA COJeH) KPATHOCTD H YCTOHYH-
BOCTH II€H HEBLICOKA, 4 B MODPCKOii BO/le OHA COBCEM HH3KafA.

3. daxTOpEl, CBA3AHHBIe ¢ BHEIIHMMHE BO3J€iICTBHAMM:

e TeMnepaTypa;
e HCHapeHHe *KUAKOCTH U3 IIeHE;
¢ MexaHHW4YecKoe BO3JeHCTBHe — COTpACeHUe, BeTep B T. M.

IlorbIUIEHENE TeMHEPATYDH OTPHIATENBHO BJIHSET HA YC-

TOWYHBOCTH HEHHI, TAK KaK:
¢ YCHJIMB2eT JAecOopOIHIO MOJEKYJ HeHOOOpasoBaTesis;
¢ YCKOpAET HCNapeHFe MHUAKOCTH U3 ILUIeHKH;
¢ IOHMIKAET BASKOCTh KHAKOCTH B ILJICHKE.

OfHaKo JJIA HEKOTOPHIX MeH, cTabuausupoBasHeIX BMC
{TrecTo, GeqKOBasa meHa), TepMHUYecKasds 06paGOTKa NPHBOAUT
K HepeXofy MXUIKOH NHCNEPCHOHHON cpefhl B TBepaoo6pas-
Hylo, of6pasyercs maepdas neuna, 4To gexaer MeHY IPAKTH-
YeCKH abCOMIOTHO YCTONUHBOIA.

MexaHnueCKHe BO3JEHCTBHA OTPHIATENHHO BIHSKT HA
YCTONUYHMBOCTH NEHH, TAK KaK:

¢ POMCXOAUT MeXaHHYeCcKOoe paspyllenre CTPYKTYDHI eHbI}
¢ YCHJIHBAETCH HCIAPEHHE MKHAKOCTHA W3 IJIeHKH,

Bce mepeuncieHHble GaKTOPH He 3aTPArdBaJIH NPHPOALI
rasa, TaKk KaK IOBeJieHHe rasa B COCTARe IEHEI MAJIO 3aBHCHT
OT ero XMMHYECKOH NPHPOJEI, 38 HCKJIIOYEeHHEM PACTEOPHMO-
CTH HeKOTOPEIX ra3oB B JKUAKOCTAX, YTO BA’KHO AJIA arpera-
THBHOH yCTOHYHBOCTU HeH.

MEXAHH3M YCTONYHBOCTH OEHBI

IIpu 06 BACHEHHMH OTHOCHTEJIBHOM YCTOHYNBOCTH NEeH O0bIY-

HO MCXOMAT u3 TpeX (paKTOpOB:
® KHHETHYECKOro;
¢ CTPYKTYPHO-MeXaHHWYeCKOro; 4
¢ TepPMOZHHAMUYECKOrO,

Kunemuyecrkuil haxmop ycmoiivueocmu 3aMeTHO IPOSAB-
JSETCA TOABKO B MAJIOYCTOMYMBHIX IEHAX; €ro 4YacTO Ha3Ll-
BaloT sipeKTOM camo3aeYnBaHusa Hian sdpdexrom Mapanzo-
Hu. CyTh ero sakJIOYAaeTCA B TOM, UTO YTOHUeHHEe ILIeHKH

i
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BCHE/ICTBUEe HUCTEUCHUA JKUAKOCTH B NJIeHKE IPOMCXONUT He-
pasHOMepHO, OTZeNbHbIE YUYACTKH IVIEHKH BOKPYT rasoBOro
NySLIPbKA CTAHOBATCA OYeHb TOHKMMHM, PACTSArMBAIOTCH, 9TO
TIPUBOAMT K yMeHbImeHEnI0 KouneaTpanun ITAB na #x mosepx-
HOCTH H, CJelIOBaTeJbHO, K YBEIHYEHHIO NOBEPXHOCTHOI'O
HATAMXeHus. BeaeficTBHe 3TOr0 pacTBOP ¢ NOBHIINEHHOH KOH-
neHTpanueit IIAB u3 aToii 30HEI HH3KOIO IOBEPXHOCTHOTO
HATAMKEHHU, T. €. C YYACTKOB C YTOJIIEHHOH IJIeHKOH, YCT-
peMiIfeTCA K HMCTOHYEHHBIM 30HaM. VICTOHUYeHHEIe YUACTKH
OJIeHKH CaMOIPOM3BOJIBHO 3AJIEYHBAIOTCHA, T. €. YTOJMIAI0T-
cA. BpeMa, 3a KOTopoe HPOHCXOJHT TaKOe NepeTeKaHyue pa-
CTBOpa, H3MepAeTCA COTHIMM H JAXKe THICAYHLIMU AOJAMK
CEeKYHJEI, IO3TOMY BEDOSITHOCTH PaspbiBa ILIGHKH NOHMMKA-
eTcA ¥ YCTOWYHBOCTE BO3pacTaer. IIoATBepxAeHHEeM 3TOMY
cnyxaT Habmogernus Jronpe: TeepAbie BelllecTBA (CBUAIOBAA
Apo0b) B KallK HAKOCTH (PTYTE) MOTYT HPOMTH Yepes MJIeH-
Ky NeHH, He OCTABHB paspbiBa. OfHAKO HOCHe JINTEJNBHOMU
CYHIKH IUJICHKH (BLICEHIXAHHE IEeHEI), KOrAa KOJHYECTBO MK~
KOCTH B Heif CHJIBHO YMEHBIIAETCHA, ¥ epeTeKaHue pacTBopa
IIAB cTaHOBHTCS HEBO3MOJKHBIM, KAMABIN TaKol «CHapsa»
BEIBLIBAET Pas3phiB.

CxopocTs nosepxHocTHOro nepesoca IIAB saBucur or:

e 3HRUYEHHNS MOBEPXHOCTHOTr'O HATAMEHHA pacTBopa IIAB;
& pPasHOCTH KOHOEHTPAIMH B TOHKOM M YTOJNIEHHOM y4acT-

Kax.

B oueHb TOHKHX IICHKAX, COCTOAUIMAX K3 ABYX afcopbru-
OHHEIX CJIOEB, aQ(eKT «3aeunBaHuA» NPOSABAAETCA cnabo.

CrpykTypHO-MexaHEHUeCKHH (aKTOp YCTONYMBOCTH NEH
CBSI3aH CO CIIeM(pHIYECKHM YIPOYHEeHNEM TOHKHX MJIEHOK 38
cueT rEApaTallUy afCOpPGUPOBAHHLIX CJIOEB, 4 TAKIKE 38 CUeT
TOBLIIIEHHUS BASKOCTH MEMKIJIEHOYHOH KUAKOCTH.

BaanmopeiicTere moasapHoil rpynnsl Mosexys ITAB ¢ Bo-
Aoii OrpAHNYHBAET HCTEUEHHE MEXIICHOYHOI MKHUJKOCTH K3
CpeaHero cod “coHABHYA” MJIEHKHU IIOA JeliCTBHEM CHJI TaA-
JKeCTH M KamWINAPHBIX CHiI. B caMoM aficopGmumoHHOM ciioe
ruApaTHpPOBaHHBIe MOJEeKyNsl IIAB croenasaioTcsa MeXxy co-
Goii, B pe3ynbTaTe NOBLIIAETCH HPOYHOCTD HA PACTAMKEHNE U
agcopOIMOHHALIX CJIOCB M NJICeHKH B IEJIOM.

Jis NOBBHINeHuA BASKOCTH MEMIIIEHOYHOH KUAKOCTH B
TTAB noGasnaiorT HeKOTOphIe CrellHalbHEIC BEIECTBA: HAIIDH-
Mep, B OPUCYTCTBHM THICAYHBIX AOJEH INPDONEHTA MKHPHOIO
10*
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cnupTa BA3KOCTH pacTBopa IIAB yBennumBaeTcsi B AECATKH
pas. CTpyKTypHO-MexaEHYecKul ¢axTop 0GBIUHO paccMaTpPH-
BalOT BO B3aMMOJIefiCTBHY ¢ KHHETHYECKHM M TepPMOAHMHAME-
yeCKHM (axTopaMu yCTOHIMBOCTH.

Tepmodunamuueckuil paxmop ycmoliyuaeocnmuy 4acTo Ha-
3BIBAIOT PACKAUHUBAIOUW,UM dasneHuem, OH IPOABIAETCHA B
TOHKUX INIEHKaX, KOIJla BOSHHKaeT M3OLITOUHOe JaBieHHe,
IPenATCTBYION[HE HX YTOHUYEHHIO IOJ AeiicTBHeM BHeIIHHX
cun. IlpuuunoOll pacKIMHHBAIOIEro [aBAeHHA B ILTeHKaX
neHsl, CTaOMIN3MPOBAHEEIX HOHONeHHEIMHE BelecTBaMH, SB-
JIfeTcA OTTAJIKMBAHHE ABOMHLIX 3JeKTPHUYECKHX CJIOEB, 00-
PasOBAaHHEIX MOHAMHK HeHOOOpasoBaTels B PACTBOPe OKOJIO
IOBEPXHOCTeH NJEHOK, T. €. peajlHu3yeTcd sJeKTpocTaTHye-
CKaf COCTABJAIONMAA PACKIHMHHBAIOIIErO KaBAeHHU.

B saxmoyenue OTMETHM, YTO YHCTO TEPMOAMHAMHYEC-
Kuit PaKTOp yCTOMYHMBOCTH HEJAOCTATOYEH Ans obecleyeHHUA
YCTOHYNBOCTH NeHH, HeoOX0AUMO YIHTEIBATh B Jpyrue dak-
TOPHI, PACCMOTPEeHHBIE BhIIIE,

CTABIJIMSAITHSA OEH
CIELIUAJTBHHIMA JOBABKAMHA

9TOT MeTOA, pefycMaTpPUBaeT fobasierue B pacTeopsl [TAB
cTabumm3aTopoB. VX feiicTBHe OCHOBAHO Ha YBEMUUCHUH BA3-
KOCTH DacTBOPOB H 3aMe/JICHHH 3a CUeT 3TOr0 UCTeUCHHA Ku-
KOCTH 13 neH. JIpyruMHE clI0BaMU, K AefCTBHIO KHHETHYECKOTO
thaxTopa YCTOHYMBOCTH, XAPAKTEpHOI'O U1 NeHOOpasoBaTeneil —
TIAB, po6aBasieTcsi CTPYKTYPHO-MeXaHUYeCKHH GaKTop.

Bce cTabunau3aTOPEI MOKHO HOAPA3AeJINTh HA NATH FPyIi.

1. BemecTBa, noBsimalonjie BASKOCTb CAMOro MeHooGpa-
3YIOLIEr0 PacTBOPa, HX HABBIBAIOT 3azycmumeaanu. Ux po-
GaBynaAoT B GOABIINX KOHIEHTPALHAX. JTO I'NIHIEPHH, 3TH-
JEeHIJIHKOJb, METHANeNIonosa. IIpousBofHEIe mMENTION035E
yiKe B Konnuectse 1—-2% yBeJMUMBAIOT BA3KOCTH PACTBOpa H
YCTOMYHUBOCTE IIeHB] B AECSTKH pas, & FIHNepHH 3pheKTHREH
TOJMBKO NPH KoHIeHrpanuu 15-20%.

2. BeiiecTra, BBISHIBAIONIME 00pa3soBaHue B IVIEHKAX KU~
KOCTH KOJUIOMJAHEBIX 4acTHI[. B pesyJbTaTe OYeHL CHILHO 3A-
MeqIsaeTcs ofesBokuBanne rreHok. Komnougaele craGuamsa-
Topsl ABJsIIOTCH Goslee s(hEeKTUBHEIME, YeM BellleCTBa IePBOH
rpynnel. K HUM OTHOCATCA: JKeJaTHH, KJaeil, KpaxMaj, arap-
arap. 9TH BemecTBa, B3ATHe B KonudecTBe 0,2-0,3% oT mac-
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col I[TAB, yBeIuuHBaIOT BASKOCTh *KUAKOCTU B IVIeHKax GoJee,
gem B 100 pas, a ycToi4MBOCTH IT€H Bo3pacTaeT B 2-8 pas.

3. BemjecrBa, nonumepusyonnecs B ooneme nensi. Ilo-
JIAMePM3anus CHJLHO YBeAUYNBAET NPOYHOCTh IJIEHOK; BO3-
MOXKeH Ja)ke HX Imepexof B TBepAoe COCTOAHHEe, IT0 Haubo-
Jnee addeKTHBHLE CTAa0HIH3ATOPEI. ITO MOryT GBITH IIOJH-
MepHbIe KOMIIOSUIIUY — CHHTEeTHYECKHEe CMOJLI, HAIpUMep,
KapGaMuJHLIE WM JaTeKCHI.

4. Bemecrsa, o0pasyiomue ¢ meHoobpaszopaTesieM Hepa-
CTBOPHMEIE B BOJe BLICOKOJMCIIePCHEe ocanaku, Taxue Bemie-
crea GPOHMPYIOT IJIEHKH K MPEensITCTBYIOT HX paspylUIeHUIO.
9to mambosee JelleBble ¥ IMHPOKO PacHpOCTpaHEHHEIE CTa-
Ounusaropsl. K HUM OTHOCATCS COJMH THAMEJILIX METaJUIOB:
JKemesa, MeaH, OapHdA, peKe AJIOMHUHHSA, B meHnl BBOAAT
ouedb HeGoabImMe NO0ABKY 3THX BellleCTB.

5. BemecTBa, yuacTByOIIe B IIOCTPOEHHM aAcopOIuOH-
HEIX CJOEB HA FDaHHIE Pasfesia <«KHUAKOCTh—Tas». I'aBHEIe
NpeACTABUTENH — JKHUPHLIE COUPTHI, B OCHOBHOM, TeTpafie-
HHUJIOBHIH ciupr. Beefenune Beero 0,05% cuupra B pacTBOPHI
nenoobpasoBarTesieil CUABHO CHHKAET NOBEPXHOCTHOE HATS-
JKeHue, YTO OPUBOANT K NMOBBLIIMEHHIO YCTONUHBOCTH I1€H.

Ty uau HHEYIO rpynny cTabuausaTopoB BEIOHPAIOT B 3aBU-
CHMOCTH OT TpeGOBaHHI K CTOMKOCTH IEeHBEl H TeXHOJOrude-
CKUX YCJOBHii mMpoMs3BOACTEa. HanmpuMep, Ha KOHAUTEPCKHX
¢abpHuKax AJMA N3rOTOBIEHU A HACTHIILI, XaJBb, KOHDET HyXK-
HEI BBICOKOCTOHKHE NEeHbI, a 00AaBKH NOIKHEL OBITH CHe06-
HBIMH B He AOJKHEI YXYAIIATL BKYC H3JeJHil. ITUM Tpebo-
BaHHUAM YAOBJETBOPIIOT CTAbHAMBaTOPH! Bropoii rpynnsl. Ilpu
NPOU3BOJICTBE TENJOUSONANNOHHLIX MATEPHANOB CTPEMATCH
HOJNYYUTEH TBEpALIe NEeHEI, B 9TOM ciayuae addeKTHBHEI cTa-
GUIN3ATOPHI TPeTheii rPyImLL.

TPEX®A3HDIE IIEHBI

ToHKOU3MEIbUEHHEIe TBePALIe BelllecTsa — TaJIbK, achecT,
KBapIl, Ca)ka Npy pABHOMEDHOM pacupe/ieJIeHUH HA MOBEPXHO-
CTH NYS3LIPHKOB YNIPOYHAIOT IJIEHKH M TIPOAJIEBAIOT KH3Hb
nensl. Taxue neHbI HASLIBAIOT MUHEpaAU308anHbimy. O6pazo-
BaHHe TAaKoH MeHEl NIPOMCXOAUT 34 CUeT NPHIUIAHUA TBePABLIX
MEHepPaJLHBIX UACTHI] K Ny3bIPbKAM IeHbI, 00yCIOBJIEHHOIO
B3aEMOJIeHCTBHEM MEXKAY IMOBEPXHOCTHIO TBEPAOH YaCTUILI H
nonapueiMu rpynnamMu ITAB.
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Boabsmoe BangHKe HA GPpOHHPOBAHNE OKa3bIBAET Pa3Mep
TBEPALIX YACTHI, 8 TAKIKe COOTHOINEHHWE pasMepoB 3epHA K
rasoBOro Ny3LIPbKA — TOHKHE IOPOIIKH TBEPALIX BEIIECTB
JAaOT NPOYHLIe IJIEHKH IeHLI, COBMECTHOE UPHUCYTCTBHE KPYII-
HBIX B MEJIKHX TBEPALIX YACTUI] YMEHLIIAET IIPOTHOCTD NEHEL.
ITpeAnouTUTENbHEIM AAS MHHEPAJNNBANWUN HEHLI ABAAETCH
OoJybIioce pazjaHuYMe B pasMepax BO3JAYIIHOrO NY3LIpbKA H
TBepAO¥# YACTUILI M HEYIPYyroe coyhapeHHe MX HPH BCTpe-
ye, TAK Kak nmpwinnanme TeM 3¢ peKTHBHee, YeM 3HA4U-
TeJibHEee NIOTepsA KHHETUYECKOi sHeprum. MexarusmM cTabu-
ausanuy TpexdasHbiX NeH (ras—KHUAKOCTb—TBEpALIe YaCTH-
Onl) o0LACHAIOT, B NEPBYIO OUYEpe]b, CYKEeHHEM KaHAJOB
IInaro. B peaynsTaTe yMeHBLINEHUAA JHaMeTpa KaHANA CKO-
POCTHh HCTeYeHH#A PACTBOpa YMEHBIIAETCH M NpoOKU H3 3e-
PeH, He NMPUIHNINHX K OYSHPBKAM, AONOJHHTETBHO 3aKy-
IOPUBAIOT 9TH KAHAJEL

TeoperHyecKrue OCHOBH CTAOHMAM3anUM HEeH U OYTH ee
JOCTHMKEHUI COCTABIAIOT CACKHEIN pasies KOJJIOHAHOH XH-
muu. IJoxka eme HeT AOCTATOUHHIX AAHHBIX AN CO3ZAHHS
€/IMHOH TeOPUH YCTOHYHBOCTH IIeH, H MBI OTPAHWYIJINCE JINIHD
KAYeCTBeHHLIM HM3JI0OMeHHEM CYIIECTBYIOIIMX BITIAL0B.

17.6. METO/IbI PASPYNIEHHA IIEH

PaspymuTs NeHy — Kasajoch OB, UTO MOKeT OBITH Ipo-
me? Jlerkoe ayHOBEeHHe BeTepKa — M Tpememyline XJONbA
NeHH Y JUHUHN MOpPCKoro npubos mcuesan. Ho xorga MHOrO-
MeTpPOBEIil NeHHEI BaJl HOJM3eT B3 BAKYYM-GNILTPOB HaA Len-
JIIONOSHHIX halpHKax MK N3 PesePByapoB HA CTAHIUAX GHO-
JIOrUYecKOofl OUNCTKH CTOYHHIX BOX, HUKAKUM «AyHOBEHUEM
BeTepKa» C TAKOM NEeHOil He COBJIAAATH.

Ileny nyxHO 06a3aTeNIlbHO YHHYTOXKATL NPH IPOM3BOJ-
CTBe AaHTHOGMOTHKOB M JPYTHX JIEKAPCTBEHHEIX NpPernapaToB,
6ymMaru, caxapa, JposKiKe#, INBa, TOMATHOrO COKA, IIPH OYHA-
CTKe CTOYHBIX BOJ, npu 00paboTKe HPSAMKH M TKaHeH H BO
MHOTHX APYTHX CAyYadx.

Crioco6sl meHOrameHus CTOAB ke MHOrooGpasHEI, Kak U
cnocoObl MOIyYeHn A NeHb,

Bo3sMoXEE ABa NyTH GOpLOLI ¢ HeHOi:

e Tpefynpe;xeHne NeHO00Pa3OBaHM;
¢ paspylieEme o0pa3oBABIICICH IEHHI.
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NPEAYIIPEKTEHHE
INEHOOBPA30BAHHA

s npepynpeskJeEUA NeHOOGDASOBAHHA HCNOJL3YIOT,
npeXcie Bcero, XMUMHUUYECKHe CIocoD0bl, T. e, HPUMEHSIOT Be-
LIecTBa, NPenATCTBYONHe ofpasoBaumio neHnl. K comxane-
HUIO, 9TU BeNIECTBA YACTO 3arpASHAIOT KOHEUHYIO IPOAYK-
OMIO MK 3aTPYAHAIOT TeXHOJOrHYeCKHH IIpolece.

daa ppeaynpe)AeHHs BCIeHHBAHMA CMA30YHBIX Ma-
ceX, onudpl, Macchl AJA NPOH3BOACTBA OyMaru MCHOJIbL3Y-
IOT COMPTHI — M30AMHJOBLIE, OKTHUJOBHIHA, IeTHJIOBLIH,
MIMIEPHH, a4 TaKKe HEeKOTOpble KpeMHHIiopraHWuecKme
coelMHEeHN .

HTupoxo ucmoansyerca sddexT orpaHUUYEHHOTO NeH00G-
pas3oBaHHSA NPH COBMECTHOM npuMeHeHHH AByX IIAB. Ecnu B
OOHIBHYIO AYUIUCTYIO IIeHY, HOAYYEHHYIO C IIOMOII[bIO IIaM-
OyHsA AN BaHH, AO0ABUTL HEMHOrO MEINLHOH NEHLI, HpO-
H30iJPT NeHoraieRne: 0/beM NeHbl YMEHBIIATCS B HECKOJLKO
pas, XOTA MOIOIIAA CHOCOOHOCTE PaAcTBOpPa OCTAHETCA BLICO-
Koi#i. A ecan B BAaHHY C BOJ[Oli OJHOBPEMEHHO HAJNHUTh IIAM-
OyHEb U IOJIOXKHTH KYCOYEK MbLIA, TO HeHbl o0pasyeTrcs co-
BCEM MAJIO.

Jdpyroe HanpaBiieHue — yZaJIeHHE U3 TeXHOJOTHYECKHX
pacTBOpOB, cozep:xamux ITAB, craGunusaropos men. Ilpu
8TOM YCTOHYMBOCTH NEHEI Pe3KO CHHXKAETCA W OHA CAMO-
OpOKU3BOJMBHO paspymaercd. Hanpumep, HpH NOXY4YEeHHH
Apoxmel U3 KHUAKOCTEH Ha OCHOBE MATOKH M3 CHIPbJ YAAa-
JAAKT KOJNOUAEI, ABASIONIHecA addeKTHBHBIMKA cTaGHIIH-
saTopaMy neHbl. us aToro pacTeop o6paGarriBaiorT G6€HTO-
HHATOBRIME MIMHaMHA. Ecnu BBecTH B HaTOKY Bcero 2% GeH-
TOHHUTA, VCTOHYMBOCTH NEeHBLI CHH3HUTCA B 6 pas, a o0nemMm
nersi — B 40 pas.

TakuMm ke criocoGoM GOpIOTCa ¢ O0HMABHBEIM IeH00GPa3o-
BaHHEM NPH NPOMSBOACTEE pacTBOpuMoro xKode. Crabunusa-
TOPOM I€HbI B 3TOM CJAyYae ABISIOTCA MOHBI METAJJIOB, HX
yZAASI0T B3 PAcTBOPa Kode ¢ HOMONIBI0 CHHTETHYECKHAX HOHO-
00MeHHBIX CMOJ HJIH ODPUPOAHBIX HEOJHTOB.

Erme ogH0 HanpaBieHHe — H3MeHeHHe PeXuMa TeXHOJIO-
FAYECKOr0 Npolecca, NapaMeTPOB TeXHUYECKHX annapaTos.
Hanpumep, #3BeCTHO, YTO NPH PABHBIX O0BEMAX anmapara,
yeM OOnbBIIE SUAMETP cCOcyZa, TeM MeHbOIe BBICOTa CTOJI0a
HeHH M TeM MeHee OHA YCTOUMBA.
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CIIOCOBB! PASPYIIEHHA ITEHBI

Bce m3BecTHBIe CrOCOGHI MOKHO TNOAPasfeNIUThL Ha JBE
rpynnbl — XUMHYecKHe U HeXUMHIECKHE.

XuMuuecKHe MeHOracHTeNn (AHTHBCOeHHBaTe 1), Beme-
CTBa JJIf XMMAYECKOro NeHOralenna JOMKHEI OTBEYATh CJIe-
Ayiomum TpeGoBaHUAM:

e GHICTPO racUThL IEHY YXKe IPH MAJILIX KOHIEHTPAIuAX
JIHTENIbHOE BPeM#A NPEeNATCTBOBATL HOBOMY BCII€HHMBA-
HUIO PACTBOPOB;

e He H3MEHSATb CBOHCTB mepepaGaTHIBaeMBbIX M BHOBb IIO-
JYYAEMBIX BeI[eCTB, 4 TaAKMKe He 3aMeJNATh TeXHOJOru-
YecKHii npomecc U He CHUIKATD IIPON3BOUTENIbHOCTH 060-
PYJAOBaHUSA;

¢ He U3MEeHATH CBOM CBOIICTBA NIPH XpaHEeHUH, & TAKIKe IPH
HArpeBaHUM B IIpoOIjecCe MeHOralleHns.

MEHorue NpousBOACTBA NPEIbABAAIT K XHMUYECKUM Ie-
HOTAaCHUTEJAM M ocofbie TpeGOBaHNSA, HAUIPHMED, B NHINEBOH
NIPOMBIIIIEHHOCTH OHHM JOJI’KHEI OhITh HETOKCHUYHLEIMU, a4 B
MHKPOGHOJIOTHYECKOH NPOMBIILIeHHOCTH — CTEPUIbHBIMHU.

na meHoracurelNielr xapaxrepHa cneyuguunocmo deil-
cmaus: BeUleCTBa, BLIBKIBAIONINE ralfiedue MeHkl B OQHOMH cpe-
e, OKa3bIBalOTCH Marod¢hheKTUBHLIMY B APYTOH.

B rauecTBe neHOracuTeNXeil NPUMEHSIIOT IIPUPOAHEIE JKHPEI
B Maclla, OpPraHHYeCKHe KHCJHOTHI, KPeMHHIOpraHWYecKHe
CcoeMHEeHU A, CHJINKOHOBLEIE Mac)a, CHUPTHI, 9QHUpEI, Heopra-
HHueCKHe BenecTra.

B npousrogcTBe cCaxapa U CHHPTOB AJA NUIIEBHIX Ienei
HCNONB3YIOT TIOACONHEYHOE, OJIHBKOBOE, KACTOPOBOE MACHA,
B HPOM3BOJCTEE APOKIKEH — MACJO BaseJIHHOBOe, DU IPO-
BeJeENu depMenTanun — cBuHOM xup. KpoMe Toro, B mu-
meso# M GdapMalneBTHYECKO# NPOMBLINIJIEHHOCTH HIHNPOKO
IPEMEHAIOTCH HCKYCCTBEHHO CHHTe3NpyeMbie aUpEl — 9TH-
JaneTar, BUHUAALETAT, 4 TAKMe KPeMHEHOPraHUYecKHe Co-
eIuHeHUd.

Ileroramenue npu o6paboTKe CTOYHBIX BOJ, PACTBODOB
MOIOIHX CPEACTB, OYPOBHIX PACTBOPOB OCYINECTBJISIOT C HO-
MOMIBIO CNUPTOB, CTEAPUHOBOM KUCIOTHI, Gochopopraruvec-
KHUX coeinHeHMi1 (Hanpumep, Tpubyrundocdara), nusnecru, a
TAKKe OTXO/0B NPOMBILITeHHOCTH.

HaubGosee mupokoe pacnpocTpaHeHHe NOJYYUTH IEHOTa-
CHUTEJN U3 CeMeHCTBa KPeMHUHOPTaHAYECKAX BRICOKOMOJIEKY-.
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JIAPHBLIX COeIMHEHUN — OHHU YCTOHYMBEI, XMMHMYECKH HHEPT-
HBbI, JelleBsl, 9p(PeKTHBHLI IPH BLICOKHX TEMIEpaTypax.

BemecTsa-aHTHBCIIEHNBATENH MOJKHO IOAPasSAeINTh Ha
JiB€ TPYIIEL.

K nepeoit zpynne oTHOCATCS BEIECTBA, IIPHHITKIT IEHOTACH-
mero ZeHCTBUA KOTOPRIX OCHOBaH HAa B3aMMOJEHCTBHM X C
neHooGpasoBaTeseM ¢ 0GpasoBaHeM HepacTBOPHMMBIX WIM Ma-
JIOPacTBOPUMBIX coeaunenui. Tak, npu a06aBreHUH PacTBOPH-
MBIX COJIell KAJBIINA WM ATIOMHERE K ITeH000pasyonemy pa-
CTBOPY HATPHERBBIX KM KAJHMEBBIX COJNeil JKUPHLIX KACAOT MK
raTuouuslx IIAB oGpasyroTcA HEpaCTBOPHMbIE COSMHEH s, 1
IeHa paspyimaeTcsa. YeM MeHee pacTBOPHMMEI o0pasyomimecs
coeguHeHUs, TeM Gosee sddeKTHBEH aHTHBCIIEHNBATED,

HanbGoxaee addexTuBHBIM CIIOCOO0M IIDMMEHEHUA AHTHBCIIE-
HUBATEJe 3TOM IPYHNLI ABAAETCH HOAaYa MX B BHAE TEHBI,
Hamnpumep, neny, crabunusupoBaHHYyI0 KaTnoHHBIMEU ITAB,
MOAAIOT HA HOJISKANITYI0 PA3PYIIEHNIO IEHY U3 PACTBOPA aHH-
ounroro ITAB. K HepocTaTkam aHTHMBCIIEHUBATEJIEH 3TO rpyn-
Bl cJIeayeT oTHecTH 60JbIIoi pacxox BemecrBa. Kpome Toro,
o0pazoBaHue HEPACTBOPHMBIX COEAMHEHUI YacTO OKa3LIBAET-
Cs HENPUEeMJASMBIM I10 YCJIOBHAM IIPOM3BOACTEA.

Ko emopoit 2pynne antuscnenusarelseid, 6ojiee MHOro-
YHUCJIE€HHOH, OTHOCATCA BEINECTBAa, XMMHYECKH He B3aMMO-
AelcTBylomue ¢ nenoobpasoparesieM. OHH Pa3pyIIalOT NEHY
B pesyJIbTaTe PasBUTHA PA3JIMIHLIX (PUSHYECKUX HPOIECCOB,
MexaHusm AeiiCTBUA 3THX AHTHBCIeHuBaTeleil Gosee cio-
ke, Fx shPeKTHBHOCTL 38BMCHT OT (PHIMKO-XMMUUYECKUX
MapaMeTpoB, ONPEAEIAIONNX CBOMCTBA MEHHIX IICHOK.

Hexuvmmueckue ¢nioco6nl paspymeHus meH JeIsaTes Ha:

o (husmueckKue;
s MeXaHHYECKHe.
PDuznyeckue cO0COOLI NOTAUISHIA;
e TepMuuecKkue (IIeHbl PA3PYMIAIOTCHA TIPH HATDEBAHUMN);
e aKycTHYeCKHMe (Bo3feiicTBHE YIBTPA3BYKOM);
e JIEeKTpUYECKMe (paspyIleHMe TOJA HAeilCTBHEM 3JeKTPH-

YeCKOro moJifg).

HawnGonee crapblii u pacnpocTpaHeHHEIH criocod — mepmu-
yecruii. IIpn HarpeBaHWY NPOMCXOANT MCHApPEHUE SKMAKOCTH
¥3 TUIEHKH IIeHbI, UTO 00ecreuuBaeT MX PasphiB. ITOT IPHH-
OHI UCHOJL3YETCs st NEHOTAIMEeHWA IIPH CcaXapoBapeHMH,
IpH OYHUCTKE CTOYHLIX BOJ, TP IIPOM3BOACTBe Gymaru u T. .
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TemnepaTypy peryJjupyioT TakuMm o0paszoM, uyTobhl OHA Obiia,
BBINIE TEMIIEPATYPhI KMIEHNsA DACTBOPHTEJNA, HO He OKAa3bIBA-
Jia BPEHOro BIMAHUS HA KOHEUHBIN NPOAYKT IIPOH3BOJCTBA.

Arxycmuyeckuil cnoco6 NPUMEHAIOT IS FALICHNS IIEHEL B
NMPOMBINLIEHHBIX annapatax HeGoJbIIOro ofbemMa: IIPH Hpo-
H3BOJCTBE pacTBopuMoOro Kode, xpacureneitr u T. n. Us ¢u-
3UMYECKHUX METOJOB OH sABJIAeTCA HAUGOJIee NEPCIIeKTUBHBIM,
IlepBble nyGauKa#Y O BO3MORHOCTH HMCIIOJB30BATh YILTPA-
3ByK noasmauchk B 1940-1950 rr. Ho TonbKo B mocinegHee
BpeMs C MOSABJEHWEM MONIHEIX M KOHOMHMYHBIX AKYCTHYe-
CKHX IeHePATOPOB CTAJIM Pa3pyllaTh MEeHYy HAa IIPOMLIIIJIEH-
HBIX YCTAHOBKaxX Goybpmoil momtuocty. Ilpm mcnosbsoBanmm
9TOr0 MeTOAa OYeHb BAjKHO NPABWILHO moA0OpaTh uacToTy
3ByKA. AKycTHuYeCKHUHd MeTo/i He BCerjja HAJEMKeH, ero HeJlb3s
HCIIOJIB30BAT JJISI PA3DYIICHNs GRICTPO NOAHUMAIIUXCH TISH,

Cy1uecTBYIOT ABA THIA NPOMLINLIEHHBIX YCTPOHCTB aKky-
CcTHYeCKOoro neHoramenusi. O 3 HUX NIpeJHA3HAYEH JJIA
JIHAKBUAANNH NIeHBl B TPYGONMPOBOAAX HA BHIXOJE U3 pPe3epBy-
apa. I'enepaTop €O CBHCTKOM CO3Aa€T B HeGOMBIIIOM ITPOCTPaH-
CTBE CHJIEHOE aKyCTHUYECKOoe I0JIe, paspyrampllee eHy.

¥ eTpoiicTBO )i 3BYKOBOIO NIeHOTAIIEHNA 6/Nopoz0 muna —
3TO 3BYKOBLIe cupeHbl, ITHeBMaTHUeCKe HIAN DJIEKTPHUYECCKHE
CHpEeHBI CO3JAi0T MOUIHLIE 3BYKOBLIE M3JIVUeHH: JHGO ropu-
SOHTAJBHO HaJ NOBEPXHOCTHIO JKHMJAKOCTH, J1U60 NEPOeHAHKY-~
JASAPHO K €€ NNOBEPXHOCTH B CMECUTeNsAX, (hepMeHTAmMOHHBIX
cocyjax u T, ;.

B mocaegHee BpeMs YCTAHOBJIEHA CHOCOGHOCTh PAafIIOAK-
THBHOIO HaayueHus (He#TPOHOB, 6-4aCTHI) paspyInaTh ILUIeH-
Ku nensl. Takoe neHoramienue He TpebyeT sHEPreTHIECKUX
3aTpaT, NeHOracsllee yCTpPOMCTBO HEBEIHMKO IO pasmepam,
Jerko MoKeT ObIThb BMOHTHPOBAHO B TE€XHOJOrHYEcKoe 0060-
pyaoBaHue u He TpebyeT HUKaxoro obciaykuBapua. OgHAKO
STOT CIOCO0 IeHorameHusa HENPUTOAeH AJIA NMUIIeBoH, dap-
MAIEeBTHYECKOH M HEKOTOPBLIX APYrHX OTpacjeil MpPOMBIII-
JIEHHOCTH.

Hpoxoaar Taxke NPOMBINIJICHHBIE HCHBITAHUA IEHOTA-
IIEHHS ¢ IOMOUIBIO AIEKTPHYECKOTO PaspA/a HelroCPeICTBEHHO
B nexe. ITojlaua BEICOKOMMITYIBCHOT'O HANPSMEHMS BHI3LIBA-
€T MOYTH MI'HOBEHHOe ocejanue neHbl. IIpu sToM JIerko pas-
PYLIAIOTCA AaMKe BBLICOKOCTONKMe OelkoBbie meHbl. Oxmaxo
IpUMEHEHHE 5TOrg MeToha TpebyeT HajeKHEIX Mep Gesomac-
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HOCTH, TAK KaK ZOJIKHO MCIOJIB30BATHCA OUYE€Hb BEICOKOE Ha-
NpsXKeHne, a NeHsl 06JIafaoT JOCTATOYHO BLICOKOH JIEKTPH-
4eCKO¥ NPOBOANMOCTEIO.

Mexanuvecxue cnoco6vl NeHOranIreHus pPasHOOGPA3HEI.
g sToro cayskar crnenyvailbHBIE YCTPOHCTBA: AMCIIEPraTo-
pbl, CETKM ¥ KpPBUIBYATKH, CTPYH Ilapa MIM BO3AyXa, BaKy-
yMHBIE ycTpo#cersa M T, A. IIo xapakTepy BoageiicTBUA Ha
NeHy MeXaHudYeCKHe CIIOCOOBI MOIYT OBITh LEHTPOGEKHBIMA
(nBmxymIas TieHa paspylIaeTcd, YAAPAACh O HEMOABHMKHYIO
TIOBEPXHOCTD), TMAPOAMHAMUYECKVMH U a3POJHHAMUYECKH-
mu (TIeHa paspylraeTca CTpyed MKHUAKOCTH WM rasa, seIibpa-
CLIBAEMBIMH IIOJ aBJIEHHEM), GapoMeTpudecKuMu (TleHa pas-
pylIaeTcs B pesyJbTaTe U3MeHEeHHA JAaBNeHUA B aniapaTax).

HenocraTkaMu MexXaHNIeCKHX CIIOCOG0B ABJISAIOTCA:

o Mmanafd apHeKTHBHOCTE NPH PASPYIIEHUH BBICOKOYCTOM-

YHBLIX HUBKOKPATHLIX TIEH;

® CJIOKHOCTH ¥ I'POMO3AKOCTE O00DPYAOBAHMA;
e GOJIBIIIOH pacxon SHEpPruu.

KpoMme Toro, mexanmueckue ciocolbl nesoramesus oop-
HO TOJABKO HOHMMKAIOT 00H€M ¥ KPATHOCTH NeHEBI, HO HE pas-
PYIIAIOT €€ MOJMHOCTHIO.

Urax, ana paspymeHus ned paspaboTaubl ZJeCATKU pas-
JAYHBIX CHOCOGOB IEHOramleHMs, COTHH IIPOMEIMIJIEHHBIX
anmapaToB M ycrpoiicTs. BriGop Toro mam mHOro cmnocoba
rameHus ONpeenaeTc:

® CTOMKOCTBIO TNEHBI;
® TeXHOJOrMYeCKMMH TpeGoBamuamMu;
® DKOHOMMUYECKHMH NOKAa3aTeJIIMH.

17.7. OPAKTHYECKOE IIPHMEHEHHE IIEH

O61acTh IPUMeHeHNs ITeH HeoObaTHa, OrpaHuyuMest TONb-
KO IepevducieHneM HaubGojiee MONYJIAPHBIX U3 HUX.

" 1, Muorue numessle NIPOAYKTHI HPEJACTABIAIOT COOO
neHsl: xJ1e606yr0unLIe H3AENUA, KPEMbI, MYCCEI, TOPTHI, KOH-
¢eTrl, B36UTEIE CINBKY, KOKTEHIN, MOPO3eHOe H AD.

2. Ylenocyuika — CyIIKa C IpeABAPUTEILHBIM BCIIEHHBA-
HHeM, 00eCTIeYnBaeT MOJIYICHHE CYXUX NPOAYKTOB ¢ TOHKOHA
CTPYKTYPO#, KOTOpPAas ONpeAesseTca reOMeTPUIECKUMH pas-
MepaMH fveeK NeHhl. IIeHOCyInKa HCIIONb3YyeTCs IIPH IPOou3-
BOJICTBE CyXOoro KaprodespHOro miope, Kode, OBOmMHBIX
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¥ GPYKTOBEIX NIOpE, COKOB, NOPOIIKOB AJISA IPHUIOTOBJIEHUS
MIUIYYNX HANUTKOB, KA36MHATOB, KOPMOBLIX APOMKIKeil X T. A.

3. Muorue serapcTBa Mbl IPHHUIMAEM B BHJe TIeH,

4. B xuMH4eCKO#l IPOMBINIIEHHOCTH HCIIOJIB3YIOTCA 3¢-
terTUBHBIE IIEHHBIE ANMAPATHI IS IPOBEICHKsA NPOIECCOB B
rasoXMAKOCTHLIX CHCTEMAaX: azcopbuuu, necopdnun, ucnape-
HUA, KOHACHCAIMY, CYIIKH, OYNUCTKY rasoB. Bonemras cko-
POCTB NIPOITECCOB JIOCTUIAETCA YBEINYEHNEeM NIOBEPXHOCTH KOH-
TaKTHUpyIOIux (has.

SARJIOYEHHE

Tlensr — aTo rpyGoANCIIEPCHEIC BEICOKOKOHIIEHTPHPOBAH-
HBIE€ CHCTEMbI, B KOTOPBLIX AMCHEPCHOH (a30il ABJIAIOTCA TIy-
3BIPLKH rasa, a ZUCNEPCUOHHON Cpefoii — MHUAKOCTDL B BH/E
TOHKHX IUIeHOK. KOHIeHTpauus ny3hIpbKOB rasa JOJKHA
6uiTe Gontee 74% (06BEMHBIX).

Kiaaccupuranua el 4acTO OCHOBBIBAE€TCA Ha MX KpaT-
HOCTH 3 ecny 3 < 10 — meHBI HA3BIBAIOT XHUAKNMM, €CJIK
10 < B <1000 — cyxummu.

OCHOBHBIMHM XAPAKTEDHCTUKAMHU IeH SBJISAIOTCA: KpParT-
HOCTH, QUCIEPCHOCTH, YCTOHYHBOCTL BO BPEMEHH,

"B nesax nyssIphKH rasa HPHsKAThI APYT K APYry TOHKOM
TIPOCJIONKOM AUCIIEPCHOHHON CpeAbl — MEHHLIMHY TIJIEHKaMMH,
CucreMa HaXOAUTCA B YCTOMYMBOM PABHOBECHH, KOI'la KOH-
TAKT OCYIIECTBJIAETCA MEXIY TpeMs nyssipbkamu. IlaeHku
JKUAKOCTY MEKAY 9THMH NMy3bIPLKAME O0PAaBYIOT mpeyzoniv-
nux IInamo, yribl MexAy mierxamu npuMepuro 120°. B me-
CTax, rfie CTHIKYIOTCA IUJIEHKH, 06pa3yioTcsA yTOJIIEeHus, Ha-
3BIBaEMbIE€ KAHAJIAMU.,

Ilens! ABAAIOTCA THOHYHLIMHU JHOGOOGHBEIMI CHCTEMaMH,
TepMmoruHAMUYECKH OHY HE YCTONYMBEI, B HUX NIpoTeraroT
CHeAyIoUKie TPOIleCChl, BEAYIUNE K M3MEHEHUIO CTPDOSCHUS H
TIOCTENeHHOMY PA3PYIIEHMNIO IEHDI.

1. MuddysnoHHE!# TEpeHOC rasa 13 MEeJIKUX HY3bIPEKOB B
0oJIee KPYIHBIE ¥ M3 MOBEPXHOCTHLIX NY3LIPHKOB BO BHENTHIOIO
cpeay. B sroM mposiBinsieTcs arperaTHBHAs HEYCTOHYUBOCTD,

2. CrexaHne ANCOEPCHOHHOM Cpebl IO/ ACHCTBHIEM CHJIb
TAMECTH. B 5TOM COCTOMT CeAUMEHTAMOHHAA HEyCTOHYu-
BOCTH II€H.

3. YKaszaHHBIE TIPOLIECCHl BEAYT K YTOHYEHWIO NEHHBIX
TJIEHOK M WX ITOCTEIEHHOMY PaspynIeHHIo.
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YeTouMBRIME NEHB! MOJYYAIOTCHd TOJBKO B PUCYTCTBHAK
CIIeNMAJIBHBIX BEIECTB — nerHoobpasogameneii. B Kauecrse
nenoo0pazoBaTeeil 00BIYHO MCIOJL3YIOTCHA:

o komyouansie ITAB; '
o BMC. '

AJcopbuoEHbIe cjloH, 00pasyeMble STHMH BeIeCTBaAMH,
CTAOMJIMSHPYIOT NEHHLIe IUIEHKY, 3aMefJIafd BBITeKaHWe M3
HUX MUIKOCTH.

OcHOBHBIE CBOMCTBA HEHLI:

® CTPYKTYPHO-MeXaHUuYecKHe (MpefellbHOEe HANpSIMKEHUe
CABMra M BA3KOCTD);

e onrtuuecKue (paccegHue u MOTJIOWEHNE CBETA);

& 3JIEeKTpUYEeCcKas IMPOBOANMOCTE.,

BOIIPOCHI /I CAMOROHTPOJA

1. Karue cucTeMn! HaseiBaoTes neHamMu? Kak onm o6osHa-
yaoTea?

2. Kax riaccupunupyiores nenbl? Yro maswiBaeTcsa Kpar-
HOCTBIO NEeHbI?

3. C noMoInpI0 KaKMX BeJWYHMH ONEHWBAIOT AUCHEPCHOCTh
nenbi? Kaxkue CyliecTBY:0T METOABI ONpeAeIeHMA JWC-
nepcHOCTH?

4. fApnsroTCca M TEHLl TEPMOAMHAMHUYECKH YCTOMYMBBIMU
cucremMamu?

5. B yeM 3aKJ0YAETCHA CEAMMEHTAIMOHHAS YCTONYMBOCTD
neHsl?

6. Yro noHMMAaeTCs MO ATPEraTHBHON YCTOHYNBOCTHIO IIEHBIT?

7. Kakne BemecTBa HCIIOJBL3YIOT B KAYeCTBe NeHooOpasoBa-
Teseit?

8. Kaxue Bui 3HaeTe (DaKTOPHI YCTONIMBOCTH ITEHBI?

9. Kax MOXHO NIPefOTBPATHTh 00pa3oBaHmue MeHLl B TEeXHO-

~ jorudeckoM mponecce?

10. Kakne cymecTByoT MeTOALI paspylIeHus nen?

H3yuue codepicanue 2naswvt 17, 8vl donxcnvt 3nams:
® CTPYKTYpY NieH, UX CeAMMEHTANVIOHHYIO H arperaTuBHYIO
YCTOHRYHBOCTD;
o (hbaKTOpPHI YCTOHYMBOCTH TIEH; .
® OCHOBHBIE IeHOO0PA3OBATENH H CIIOCOOE Pa3pYIIEHNs TIeH;
e croco0bl NOJYYEHHS U PAspymeHns IeH.
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A9P0O30JIH

A3posonem Ha3LIBAETCH MUKPOreTepPOreHHAf CHCTEMA, B
KOTOPO# YacTHYKH TBEPJAOIO BEIIeCTBA MIH KANeJLKH JKHUA-
KOCTH B3BellIeHbI B rase. ¥ CJIOBHOE 0003HAYEHHE aspo3oJeii;
T/T unu H/T.

Yro6rl GHI0 ACHO, HACKOJBLKO BAXKHEIM ABJSAETCA TOT
BUJ AHCIEPCHBIX CHCTEM, HpHBeJeM HpHMephl asposojied. -
KocMmuuecroe nmpocTpancTBo, aTMochepa 3eMman, Bo3ayx, Ko-
TOPLIM MBI ALIIINM, — BCE 5TO 83P030JIH. ASpPO30JIH BOZHH-
KAIOT €CTeCTBeHHBLIM IyTeM, ofpasyioTca HCKYCCTBeHHO H CO-
OYTCTBYIOT NPOMBIIUIEHHOMY HPOA3BOACTBY.

Berep moaumMaer ¥ pasHOCHT O0JaKa ObUIM, CO3RABAS
neubHbIe 6ypu. Ilblns MoeT moAHMMATHECH HA BLICOTY 5—
6 KM U NepeHOCHTHCA HA PACCTOAHNHA, HaMepAeMEle ThicAYa-
Mu kunomerpoB. B HopBeruu, ranmpumep, 6bliia 00HapYxeHa
neLnk nycreiHn Caxapa. IIpu umseep:esun BYJKEHOB, a WX
Ha 3emute 6osee 600, B arMocdepy BHIGpachIBaeTCHA HECKOMb-
KO HeCATKOB MMIJUIMOHOB TOHH I'PYHTa, GonblIas 3acTh KOTO-
poro IepexoiuT B aspo30JbHOe cocrosinume. Tak, B pesynnTa-
Te rUraHTCKOro U3Bep:KeHns Bynkana Tam6opa B Uagonesnu
B 1815 r. B cTparocdepy 6puI0 BRIGPOIIEHO TakOe KoJMuue-
* CTBO NLLJIN, 4TO ciexyiomuit, 1816 r., Bommes B HCTOPHIO KaK
«rop Oe3 nera». MuKpoopraHu3Mbl, BUPYCHI ¥ CIIOpPHI pacTe-
HH MOJXBaTHIBAIOTCHS OTOKOM BO3AYXA ¥ 06pasyioT asposo-
au. Coopsr meceHN M ApoXKiKed HaxXoAAT B aTMocdepe Ha
BBICOTE cBBIe 11 KM, Aspososn 610TOrHUeCKOrO IPOUCXOMK-
JeHUS TePEeHOCATCA HA OrpPOMHbLIE PACCTOAHAA — OLLIN OT-
MEYeHLI CJIyuam, Korjga cunophl rpmbos GuLIM OGHApYMEHBI
HaJ Kapubexkum Mopem B 1000 kM oT Gamixaiinero BO3MOMK-
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HOro Mecra MX obpasoBanusa. Bojga, ucrnapaemasi ¢ BOAHOMR
NOBEPXHOCTH 3eMJIH, 00pasyeT adpo30JiH, paspylIeHue KOTo-
pBIX IPUBOAMT K BOSHAKHOBEHUIO O], CHera, rpaja. Ho
30% Becex eCTECTBEHHLIX asp0O30JIeil aeT KOCMUYECKAS TIbLIh,
Bce 3TO — a9po30JId, KOTOPbIE BOSHUKAIOT €CTEeCTBEHHLIM
nyteM, 0e3 ydacTus uejioBeKa.

Oxoso 10% Bceex asposzoier NMoJy4aeTcs MCKYCCTREHHO:
5TO pacHbLIeHNe SA0OXMMHKATOB M yAOOpeHmii, opomeHue,
6LITOBEIE A9PO3ONH U T. A.

U, HakoHell, TPEThA rpynna asposojieii — 3T0 NPOMBLIIL-
JeHHBIE a5p030JaH. B maxrax, kapbepax Ais KoOeram moJjea-
HBEIX HCKOMAEMEIX, OKOJI0 MeTAJIyPrHuYeCKHMX M XHMHue-
CKHUX KOMOMHATOB, IpK paGoTe pasauduHLIX arperaros (Apo-
GHIIOK, MeJILHALL, MHONOUYHCIEHHBIX KOTeJIbHbIX) 00pasyoTces
a9p030JIH, 3arpASHAOINE BO3LYX. Bce BHALI HA3EMHOIO,
BO3AYIIHOIO ¥ BOAHOT'O TPAHCHOPTA ABJSIOTCH MCTOUHHKA-
MH aspososieil 3a cueT cropaHus TomwiuBa. JlOCTATOYHO OT-
METHTE, UYTO B Pe3YJILTATE CrOPAHNS TOIIHEA e3KeroaHO BLIG-
packiBaeTca B atMocthepy Gomee 100 T TeepabIx m 1 MJIH T
rasoobpasurix senpiecTs. [IpOM3BOACTBO SAEPHOIO TOIJINBA,
SKCIUIYATAHA ATOMHBIX 9JIEKTPOCTAHITNI, HCIILITAHKEA A)ep-
HOro OpY)KHfA HPUBOAAT K 06DASOBAHHUIO PajMOAKTHBHBIX
a’po3oJIei. :

TaxkoBsl OCHOBHbIE HCTOUHHMKHM 00pasOBaHUSA adpO30JIei.
Emxerogro B cpefaeM 1 xM? 3eMHON MOBepXHOCTH BLIGPACHI-
Baet B armoctepy 20 T pasapobiennoit Macchi, KOTOpas mpe-
Bpanjaerca B arMocdhepHbie a3po30JIn.

18.1. KIACCHOUKAIIAA APO30JIEHR

1. IIo arperaTHOMY COCTORHHIO AUCIEepPCHOM (a3nl:
o Tymad (3K/T);
¢ pemM, neLab (T/T);
o cmor (3+T)/T [Smog] = Smoke (ariM) + fog (Tyman)
2. TTo pucnepcHOCTH:
o ryman (/I), 105 < d < 1078 em;
o anmm (T/T), 1077< d < 1078 e
e nuurs T/T, d > 10738 cM.
3. ITo MeToZaM NMONYUEeHUA:
¢ KOHZEHCAUWOHHLIE;
ZucrepraguoHHbIe,
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18.2. METOABI NOJIYYEHHS AIPO3ONEN

Kak u gpyrue MuUKpOrereporeHHbLle CHCTEMEI, 43PO30JIH
MOr'yT OBITh NOJIyYEHBI ABYMS PA3HLIMH NYTAMH: H3 rpybo-
JUCIIEPCHBIX cHCTeM (AMCNepranioHHEIe MeTOAbI) B M3 HC-
THHHBIX DACTBOPOB (KOHZEHCAITMOHHBIE METO/LI),

KOHAEHCATTHOHHBIE METOXBI

9T METOALI CBA3aHLI ¢ 06pa30BaHeM B rOMOIeHHOM cH-
cTeme HOBOIt (asbl. O6a3aTeNbHBIM YCJIOBHEM ee obpasoBa-
HUA ABJIAETCA HAJINYMe NepechIIeHHOro napa, KOHAeHcauus
KOTOPOTO ¥ NPUBOAUT K 00PA30BAaHMIO YACTHIL SHUCHEPCHOMH
¢asnl. O6'beMHAT KOHAEHCANNS TEPECBIIEHHOr0 apa MOKeT
TIPOMICXOHUTE B TPeX CIAydasaX:

e npu aanabaTHYeCKOM PaCHIVDEHMNH;

® IIp¥ CMENIeHHH NIaPOB H rasoB, HMEIOIIUX PasHbIe TeMIIe-
pPaTypsl; .

® IIPH OXJIAKJCHWH rasoBOM CMeCH.

1. Aduabamuuecxoe pacuiupenue zasa.

Taxum nyTeM o6pasyoTes obnaxa. Temasie MacChl BIAXKHO-
ro Bo3lyXa NOAHMMAIOTCA B 6oJiee BBICOKME CJIoM aTMpcdephl.
Hlockonsky Tam aTMocdepHOe AABJIEHNE HUME, IPOMCXOLUT
agnabaTuieckoe paclipeHue, COIPOBOMKIAIONIEECT OXJIAMIe-
HVEM BO3jyxa ¥ KOHJeHcamuwel BogsHoro napa. Ha otHOCH-
TeNnsHO HeOOJNBIOE BhICOTe 00pasyroTcs KyueBhle 00JaKa, B
KOTOPBIX BOJA HAXOAWTCA B BHAE JKHAKHX Kanelb, B BEPXHHX
JKe cJIoax arMmocdepsl, rjje TeMneparypa Dojee HU3Kasd, BOSHH-
KaloT nepucThre obaxa, cojepxamye KpUCTAJUIMKH JIbja.

2. Cmewenue 20308 u napos, umeOWux pasnvie memne-
pamypeol. _

Tak 0o6pas3yioTcs armoctepHble TyMaHbl. Yallle BCero Ty-
MAaH IOABJIAETCS IIPH ACHOI MOrojie HOULI0, KOTAA IIOBEPXHOCTh
3ewin, HHTEHCUBHO OT/]aBadA TeIUIO, CAIbLHO oxJamxxaerca. Ten-
JIBIt BJIQKHBIA BO3IYX CONPHKACAETCH ¢ OXJIakAaomeics 3emM-
Jiell MM C XOJIONHBIM BO3AYXOM BOJIM3HM €€ NMOBEPXHOCTH H B
HeM 00pasyoTca KaleJlbKH KUAK0CTH, To ke NPOUCXOAUT IIPH
CMeIlIeHNH (PPOHTOB TEIJIOr0 M XOJOAHOro BO3AyX4.

3. Oxnancdenue 2a3080il cmecu, codepuaweii nap.

ITOT cayyall MOMHO NPOWIIIOCTPHPOBATE HA TIPUMEpe
JailHVKa, B KOTOPOM 3aKuiesa Boaa. I3 HOCHKA BeIpHIBAET-
¢Sl BOAAHOI Iap, KOTOPLIH HEBHAUM, IIOCKOJIBKY He pacceH-
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BaeT cBeT. Jlajee BogaHO# nap OBICTPO OXMaXKAAETCHA, BOAA B
HeM KOHASHCHDPYyeTCHd, ¥ yiKe Ha HeOOJbIIOM PacCTOAHMH OT
HOCHKA YaiHMKa MbI BHAMM MOJIOYHOE 00JIayKO — TYMAaH,
CTaBIINIT BUAMMBIM H3-3a CIIOCOOHOCTH paccenBaTth cBeT. AHa-
JIoTMYHOe siBJjIenne HaOIIOAaeTCH, KOrja MBI OTKpbIBaeM dop-
TOUKY B MOPO3HbLI JeHb. Bojlee nmpounkblil asposons ofpasy-
eTCd, KOrJla 3aKMHeslIee Ha CKOBOPOAKE MACJO Co3paeT B
nomeiueHuu ras (MacjAHBIA aspO30JIb), VA&JIHMThL KOTOPLIL
MOJKHO JIMIIb XOPOIIO NIPOBETPUB NMOMeIeH e,

Kpome Toro, KoHsieHCammOHHBIHA a3p030JIh MOXKeT 06paso-
BEIBATHCS B Pe3yJILTATE A30BHIX Deakuyii, BeAymux K o0pa-
30BAHHIO HEJIeTYy4YHX MPOAYKTOB:

e IIPH CTOPAHUM TOIUINBA 06Pas3yioTCH NBIMOBEIE I'a3bl, KOH-
AeHCATHA KOTOPBLIX NPHBOAUT K MOABJIECHWUIO TOMOYHOIO
AbIMa; _ .

e npu cropasEuuM (dochopa Ha Bosayxe obpasyercsa Gesblit
aemm (P205);

o npu B3auMopeiicTu# rasoobpasebix NHg u HC1 o6pasy-
erca asim NH,C] (TB);

e OKHCJIEHUE MEeTaJJIOB Ha BO3AyXe, MPOUCXofAllee B pas-
JHYHLIX METAJJIYPIAUECKUX H XUMHUECKUX MpoIeccax,
CONPOBO:KAAeTCs 00pasoBaHWEM ALIMOB, COCTOAIUX M3
YaCTHI, OKCHJ0OB METAJJIOB. '

JHCHEPTAIIMOHHBIE METOABI

IIncnepraoHHbIe a3p0o30sH 06pa3yoTCH IIPH H3MeNbye-
HuK (PACHBUICHUHN) TBEPABIX B KHUAKHX TeJd B rasoBoil cpeje
M IIpH Nepexofe MopOIIKOOOPAasHEIX BEIEeCTB BO B3BEIISH-
HEIX COCTOAHMAX NpH AeHCTBHM BO3AYIIHLEIX HOTOKOB.

PacnbiyieEne TBePALIX TeJl IPOUCXOSAT B ABE CTANMU: U3-
MeJb4yeHne, & 3areM pacunblaenmne. IlepeBox Bemecrsa B co-
CTOSIHHE adpO030JIs AOJEH ObITh OCYIIECTBACH B MOMEHT IpH-
MeHEHNS aspo30Jis, TAK KaK B OTJIHUNE OT APDYTHX JAHCIEpC-
HBIX CHCTEM — 3MYJbCHIl, CycHeH3Wil, 85PO30JHN HeJb3s
NPUrOTOBUTL 3apaHee. B OGHITOBBIX YCJIOBHSAX IOYTH €fUH-
CTBEHHBIM CPEACTBOM NOJIYUYeHHHA KAJKAX ¥ MOPOIIKoo06pas-
HBLIX A3pPO030JIeH fABNAETCA YCTPOHCTBO, HABHLIBAEMOE «23pO0-
30JIbHOR YIAKOBKOI» HJIH «a3PO30JBHBLIM OasioHOM». Be-
IECTBO B HeM YIIAKOBLIBAETCH IOJ AABJIEHWEM H PaCHbLIACTCA
Np¥ MOMOIIHY CHKVIKEHHBIX WJIH C3KATBHIX r'a30B. JTH YCTpPO-
cTBa OYyAYT moapoGHee pacCMOTPEHEI HAKeE.
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18.3. OBMAS XAPAKTEPHCTHKA ABPO30JIEH

CroiicTBa 83p030JIeil ONpeaesIaIOTC:

® TIPHUPOAZOI BEIIecTs AUcIePcHoil dhaskl U aucHepcHoHHOR
cpeabl;

® YaCTHYHON M MacCcOBOH KOHOeHTpammueil aspo3oJs;

¢ pasMepOM YaCTHI, H PacCIpejejieHHeM YacTHI, 10 pasMe-
pamM;

o (hopMoii NEePBUYHLIX (HearperipoOBAHHBIX) JACTHIL;

® CTPYKTYPO# 85p030Jis;

® 3apAKOM YACTHIIL,

JAsa XapaKTePHCTUKHA KOHIEHTPANNH asposoeii, Kak u
APYTHX AHcOEPCHBLIX CHCTEM, HCIOJIB3YIOTCH MAaccOBaA KOH-
IeHTpalMA W YACACHHAA (YACTHUHAN) KOHNEHTPAIH.

Maccosasa KoHUeHmPayus — Macca BCeX B3BEIIeHHKIX
YacTHI B efHHUIE 00beMa rasa.

HJucreHHAR KOHUCHMPAYUR — THCIO YaCTHI B eAHHUIE
o6beMa aspozond. Kax Obl Hu BeJimKa OLLJIa UMC/ICHHAA KOH-
NeHTpanus B MOMEHT 00PA30BAHMA A9POS0JH, YIKe Uepes He-
CKOJBKO CeKYHJ OHA He MoyxeT npesbimarb 102 wactum/cm?,

PASMEPHI YACTHIL A9PO30J1H

MuHEMMANLHE PA3MeED YACTHIL OIIPeIeSIeH BOZMOHOCTHIO
CyIieCTBOBaHUs BEINECTBA B arperaTHoM cocroaanu, Tak, oxHa
MOJIEKYJIa BOJLI He MOKET 06pasoBaTh HU rasa, HA MHAKOCTH,
H¥u TBepaoro Tena. JLna o0pasoBanus dassl HeoGXoauMBEI arpe-
raTe no Kpaduei Mepe us 20—-30 monexyia. Camast MaleHbKAA
YACTHIIA TBEPJOro BEIECTBA MK JKHIAKOCTH He MOXKET HMeTh
pasmep Menbme 1 - 1073 MM, YroGu paccMaTpuBaTh ras Kax

Tabaruya 181
Paamepu wacTHil HEKOTOPHIX 30J1e

Aspoaonu oﬁgawu?:m Paamepul wacmuy, m
Tyman (H20) KT 6107
Crnoucrsie o6naxa Jr 1-10-6-1-10%
Hoxpenrse o6maxa xr 1.10-5-1.10+4
H2S04 (tyman) RT 1.10-6-1.10%
ZnO (mem) - T 5-10-38
TaGaansii g T 1-10-7-1-10-8
Tonogrsit prm ‘ T 1.10-"-1.10+4
P:z0s (mema) UViN 1.10-5-1-10%
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HENpPepLIBEYI0 CpeRy, HeoGXOoAMMO, WTo0hl pasMephl 4acTHI,
6BUTH ropasno Gonbine, yeM cBOGOLHBINA npober MOJMEKYII rasa.
Bepxanit npefes pasMepoB YACTHL, CTPOTO He OIpeeneH, HO
yacTHO Kpyneee 100 MM He cnocoOHLI AjHTENbHOE BpeMs
OCTABATLCS B3BEHICHHBLIMH B BO3AYXeE.

GOPMA YACTHII ASPO30JIA

JugKre Kanm| B aspo30iax Beerga chepuunbl, TBEPALIS
YACTHIBL MOTYyT HMETh CaMble pasinryHnle Gopmel. Ux Mox-
HO PasfefduTh HA TPH KJIACCA.

1. VizoMeTpuduecKHe YACTHLH, LIS KOTOPHIX TPH pasMe-
pa B mepBoM HnpuOJMKeHHH coBnajamot. K aroMy Kiaccy
OTHOCATCHA mapnKH, IpaBAJLHEIC MHOTOTPDAHHHUKH HJIHA 4ac-
THIbI, 6IA3KAEe K HUM 1o dopMe.

2. IlnacTHHKN — YacTUNEI, HMEIOIHE ABa OOJMBIINX Das-
Mepa M OLWH MAJBIA: JIeeCTKH, YeIIyHKHA, NHCKH,

3. BosokHa — YaCTHIOEI, NPOTAMEHHBIC JIUIIb B OZHOM
HaHOpaBJIeHWH W HMEIOIHe MeHbIIAe PA3MEpH B IBYX APYTAX
HaNpPABJIeHAAX: HIVIbI, HATH NN MUHepalbHBIE BOJIOKHA.

DopMa YACTHI, 38BHCHUT OT criocoba noaydeHUd ¥ MaTepu-
ana. Tak, HampuMep, YaCTHILI, BO3HHKAIOI{HE OPH KOHAEH-
canun mapa, HMeioT 06uuHo cheprueckyio GopMmy.

CTPYKTYPA AJ3P0O30J4

YacTunsl aspo3ons MOTYT CYIIECTBOBATH CaMH IO cele
WIN 00BeMHATHCH B IENOYKH, KOTOPEIe HA3HIBAIOT ArJIOMe-
paranva min daoryramu. Oam o66I9HO 06pasyloTesa B3 BHICO-
KOBAPAHEHHBIX MAJICHbKHX YACTUI, KOTOPhHIE HAXOXATCA B
IUIOTHEIX JbIMAX. ASPO30JIHA MOTYT TaKIKe COCTOSThH W3 IIO-
JIBIX Kamejib, 3aNOJHEHHBIX rasoM WJIH IOJbIX 4acTHm, CO-
JepKaluX BEIecTBO0 — HANOJMHATeNb. Taxum o6pasom, mioT-
HOCTb HACTHI] B a5p030Jie MOMKET 3HAUHTEJHHO OTIMYATHCH
OT IJIOTHOCTH MCXOAHOTO BenjecTBa.

TIOBEPXHOCTHBIE CBOYCTRBA

AspososbHBIe HAaCTHILI, MMeS MaJikie pasMepsi, o0Jaaza-
JOT PasBUTOH IOBEPXHOCTHLIO, HA KOTOPOiH MOTYT HPOTEKATh
aacopbnus, ropeHre W Apyrae XMMuueckue peaknun, Bons-
masg MoBepXHOCTh O6YCJAOBANBAET Taxme ¢HUsHIeCKHe CBOM-
CTBA, KAK I'MTPOCKONMYHOCTD MAM CIOCOGHOCTH B3auMOJeii-
CTBOBATH ¢ YJICKTPHYECKAME 3aDAKAMH,
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ONTHYECKHE CBOYICTBA ADPO30JIEN

Onruveckne cBoiicTBa a’spo3oJieil NOTUMHAIOTCA TEM JKe
3aKOHOMEPHOCTAM, 9TO M ONTHYECKHE CBOHCTBA JIMO30JIel,
HO B 83p030JIX OHHM IIPOSBAAIOTCH GoJjiee APKO 3a cueT 60Jib-
io#f pasHOCTH B IUIOTHOCTAX, & 3HAUUT — B NOKA3ATEIAX
NPeJIOMJIEHUS a3p030JIbHON JacTHIBI ¥ ra3oBoi cpegnl. Xa-
paKTep B3aMMOLEHCTBHA CBETA ¢ adPO30JILHOH YacTHIeH 3a-
BHCHT OT COOTHOIIEHWS MEXAY PA3MepOM 4HacTHUh d u [UIH-
Hoi1 Boaab! cBeTa A. Ecnu d >> A, To B3auMozeicTBME MOXK-
HO PACCMATPUBATH C [IO3AINA Fe0METPHIECKOH ONITHKH, €C/IH
d << ) mmn d < A, TO HeODXOZMMO OCHOBBIBATLCA HA TEOPUH
SJIEKTPOMArHUTHBIX KoJeOaHuii, T. e, YIYNTHIBATE BOJHOBYIO
npupony ceeta. I aspososiell xapaKTepHB PACCeAHUE H
nozaowerHue cpera.

HHTEeHCHBHOCTE paccesiHHOTO CBeTa o, OIpejeisieTcs yiKe
HM3BeCTHEIM HaM ypaBHeHueM Poajes: :

2
J, JOK-—-—, rae K = 24n° ( 2)
At +

ITockosibRy mOKA3aTe b IPEIOMICHAA qac'muu n; 3HaYH-
TeJILEO GOJIBIIIE ITOKA3aTe s IPEIOMIIeHIA CPEeLEI My, AJA 3P0~
30Jeil BeanunHa K 3HAYATENLHO OOJIbIIE, YeM IS JIAO030.1€HH.

W3 ypasrenns Pajies BUAHO, YTO KPACHBI CBET paccenBa-
eTcA ropasfo MeHbINe, 9eM CHHHAN M JKeNTHIHd, W ecln y4ecTh
TOT (paKT, YTO A9pPO3OJBHHIX YACTAN, B HAKHHX CJIONX ATMO-
cdepsl HaMHOrO G0JIbINe, YeM B BEPXHNX, CTAHOBUTCS SICHBIM,
IoYeMy Ha BOCXOJe M 3aKaTe HeGo oKpammpaercs B 6arposkie
TOHA, & B IOJJAeHb CHAfeT roayomsnoii. Bexbh xorza Coanme
npubimxaeTcs K TOPU30OHTY, MBI HaO/0faeM JydH, MOYTH T'o-
PHM3OHTANBHO PACHOJIOKEHHbIe, IIPOXOJMAINNE Uepes 3alblieH-
Hble HIMKHHAE CJIOM aTMOC(epbl, CHILHO PACCeMBAIOIIUE CBET,
[0 HaC NOXOJUT, IJIaBHBIM 00pasoM, KpacHuid ceer. Koraa e
ConHIIe CTOUT BBHICOKO, B BEPTHUKANBHOM CTOJI0e aTMochepHOrO
BO3/lyXa CYMMAapHOEe KOJHYeCTBO 9aCTHI, OTHOCHTEJLHO HeBe-
JIAKO W, CIeHOBATENbHO, HEBEJIMKO pacCesHue, IO3TOMY COJI-
HeuHbIl CBeT MBI HROJIIOZaeM HEMCKAKEeHHBIM, He3HAYNTEILHO
PaccenBaeTeHA TOJLKO KOPOTKOBOIHOBAA (rosydad) CoCTaBIam0-
mada cBeTa, KOTopas M npupaeT neby roJy6oil mser.

HeroTopsie, IrJaBHEIM 00pasoM, MeTALIMYECKHE HIH
VIOJbHBIE YACTHIBI MOTYT MOTJIOIATH CBET. YepHBIH IBeT
IbIMa O00YCJIOBJIEH TE€M, YTO HBIMOBEIE 4acTHIHI 3((PeKTUBHO
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NOIJIOLIAIOT BUAMMBIE JIYUHM BCeX AJIMH BOJIH. Beiblii nser
IbIMa BbISBAH HHTEHCHBHBLIM PACCEAHMEM er'0 YacTUILIAMU BeeX
BHIVMBIX JJINH BOJH.

Braropaps Gonbioit ¢criocoGHOCTH PACcCeruBaTh CBET adpo-
30JIA IIMPOKO NPUMEHSIOTCS AJIA CO3TAHMS ABIMOBBIX 3aBec.
M2 Bcex pniMoB Hambonburei#l cnoco0HOCTBIO pACCeMBATH H
oTpaxkaTh CBeT obnagaer guiM P2Oj, ero Mackupymoias crmo-
CcOGHOCTH IPUHAMAETCS 38 eJHHUIY.

MOJIEKY JAPHO-KMHETHYECKHAE CBOYICTBA
ADPO30JIEA

OcoGeHHOCTH MOJIEKYIAPHO-KHHETHYECKAX CBOMCTB a3po-
soneil 00yCIOBIEHbI:

* MaJ0il KOHIEHTpanueil yacTun, sucnepcHo daspl — Tak,
ecnm B 1 em® rugposona sosora cogepsxuresa 108 yactum,

TO B TAKOM e 00LeMe aapo3onsa sonora menee 107 wacrum;

e Majoli BHSKOCTHIO AMCIEPCHOHHOM Cpembl — BO3ZYXa,
CJIeA0BATENbHO, MANBIM K03ddunuerTom rperns (B), Boa-
HUKAIOIIEro Npu BUKEHUN YaCTHIL;

® MAaJIOH IIOTHOCTBIO ZUCTIEPCHOHHOM CPefLl, CIeZ0BaTe/ b-

HO Pager >> Prasas

Bce 5T0 IPUBOAUT K TOMY, 9TO ABHIKEHNE JACTHI| B 5D030-
JIAX MPOMCXOAXT 3HAUYNTEILHO HHTEeHCHBHEe, YeM B JIMO30JAX.

PaccMoTpum caMmbiii npocroif cayuail, korga asposoib
HaXOWUTCSA B 3aKPBITOM cocyZe (T. e. MCRJIOYCHEHI BHEIIHHE
IOTOKHM BO3AYXA) M YACTUYKH MMeioT chepuuecKyio hopmy
pajinycoM r u IUIOTHOCTH p. Ha Takyio wacTHny OgHOBpeMeH-
HO ZeHMCTBYIOT CHJIA TAMECTH, HaNpPaBJIeHHAA BePTHKAJIbLHO
BHH3, H CHJ& TPEHHSA IPAMO IPOTHBONOJIOMSHOIO HApaBie-
ausa. KpoMe TOro, uacTuma HAXOZUTCA B OPOYHOBCKOM JBH-
JKEeHUMH, CJHeACTBHEM KOTODPOTO ABXAETCA Zuddysns.

Jia KoJuvecTBeHHOH OWEHKH nponeccos pudipysun m ce-
JAUMEHTAIIH B 89PO30JIAX MOMKHO HCIIONL30BATH 3HAYCHUS Y0e1b-
H020 nomoxa updysun iy U ydersnozo nomoxa cedumenma-
YUl foen — BENIMUNHBI, KOTOPHIE MEI PACCMATPHUBAJIY B CBSI3U C
CeAUMEHTANUOHHOH YCTOHYNBOCTRIO Jinosoneit (pasgen 10.1):

, ET d
g = —-—B—-(E\;- (ypasreRue 9.4),
, ET d
g = S Ad (ypasuenue 10.7).
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YToOul BHISICHUTD, Kakoii mOTOK Oyner npeobnagatsd (iyg
WU icey), PACCMATPUBAIOT HX COOTHOUICHUE!

icen 4nr (P po)gv
bt EYY ad
dx

B sTom BrIpaskeHnn (p ~ pg) >> 0. CnepoBarenbso, Bean-
uHa APobu OyZeT OmpeAenaThrCA PASMEPOM WACTHIL.

Ecau r > 1 MEM, TO iy >> igag, T. €. ZRddysHEH MOKHO
npenebpeusr — npeT OLICTPAS CEIZUMEHTAIIMS W YaCTHILHI Oce-
JaioT Ha KHO COCyha.

Ecnm r < 0,01 MKM, TO ic; << izng. B 3TOM Caydae MoOXK-
HO IpeHebpeudb ceguMEHTaNWell — HAAer MHTeHCHBHAd Aud-
¢dysus, B pesyabTaTe KOTOPOI YACTHILI AOCTHIAIOT CTEHOK
COCYZAa M IPIINOAIOT K HUM, Ec/H 3Ke 9aCTHIE CTATKABAIOT-
¢s1 Mexy coboil, TO OHH CJIMNAIOTCS, 9TO NPUBOAUT K HX
YKPYIHEHHI0O U YMEHBUIEHWI0O KOHHEHTPAUUH, ITO HIIIOCT-
pupyerca Tabauneit 18.2.

Taxum o6pasoM, 13 a9p030Jid OLICTPO NCUEIAIOT KAK OYeHb
MeJIKMe, TAK K 09€Hb KPYIIHEIe YACTHIEI: [IEPBEIE BCJIeACTBUE
NPUINNaHUA K CTeHKAM WIKM CIMNAHWS, BTOPLle — B pe-
a8yJbTaTe ocefaHUA HA LHO. JacTHIbI ITPOMEIKYTOIHEIX pas-
MepOoB 06JaAI0T MAKCHMANLHOH ycToiunBocThIo. IloaToMy,
KaK Obl HU BeINKa ObLIa YNCIeHHAS KOHNEeHTpaNud JacTha, B
MOMeHT 06pasoBaHMA a3po30Nad, YKe Yepes HeCKOJbKO ce-
KyHZ oHa He npeBsimaer 102 wact/cmd.

JIlna wacTrn aspososeil xapaKTepHO EBHAXKeHMe YacTHI B
[OJIE TeMIIEPATYPHOrO TPaAUEeHTA B HAPABJICHUA N3MeHeHUS

Tabruua 183
Jasurie ansg BOAHONO TYMAHA B 3AKPRTOM NOMETICHUA

Bpems ocedanusn
& nomeuieHul
avicomoti 3 m

Cropocmp

Jucneperan cucmena d, mrm ocedanus, ex/c

Bricoxogacmepcaan 0,6+56 0,00075-0,075 | 4,65 cyr— 1,1 uac

Cpennemucnepcran 5+25 0,075-1,9 1,1 wac — 2,6 Mun
Husxonmcnepeaasn 25+100 1,9-27 2,6 M — 11,1 ¢
MenxoxkanenpHaa 100+250 27-95 11,1¢—32¢

Kpynnoxanemsnas 250+400 95-162 32¢c—19c¢
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TeMuepaTypbl. 9TUM o6yCHOBJACHEI TAKME ABICHUA, KaK Tep-
motopes, TepMonpenuuuranmus, gorodopes.

Tepmoghopes — CaMONPONIBOJbLHOE ABHKEHHE UACTHI] B
HAMPaBJIeHUY CHUKeHnA Temneparypsl. OHO 06yCIOBNIEHO TeM,
4TO ¢ «TOpAUei» CTOPOHBI HA YaCTUIY HajseTaloT 6Gonee 6bicT-
pBIe MOJIEKYJIEI rasa W OHA CMEHIAETCHE B «XOJIOTHYIO? CTOPO-
By. Tepmonpeyunumayus — OCRIKIEHUE YACTHI[ 83pO30JN
NpeuMyIeCTBeHHO HA XOJNIOAHBIX IIOBEPXHOCTAX, KOrjga BOm3n
NPUCYTCTBYIOT ropadme Teja. Tepmonpenmunuranmeir obyc-
JIOBJIEHO OCEZAHHE ILLIA HA CTeHAX W NOTOJNKe BOJIN3H paju-
aTOpOB, JIAMT, ropaumx TPyO, nedeil u T. A. Pomodopes —
nepeaBUKEeHNE YaCTHIL 83p030Ji NPH OJHOCTOPOHHEM OCBe-
IeHNH, ABAAETCA YaCTHRIM cliydaeM Tepmodopesa. JIna He-
IPO3paYHBIX YACTHAN HAOIOZAeTCS IOJOKUTENbHBIR oro-
dopes, T. e. YACTHIH HBHIKYTCH B HANPABJIEHHH CBETOBOTO
ayua. JIasi npospadyHLIX YACTHI, AMEET MECTO OTPUILATE/ b~
Hbl doTodopes, mpuYeM NpH YBEAUYEHUHN PA3MEPOB YACTHI,
OH MOXKEeT HePeXONHTh B MOJOXXHTeABHBIN,

SJEKTPHYECKHE CBOMCTBA A3PO30JEN

OeKTpHUYECKHE CBOMCTBA YACTHI, a3P030JNA 3HATYHTEIHLHO
OTJIMYA0TCA OT SACKTPAUYSCKHX CBOMCTBE YACTHI| B JIMO3OJIE.

1. Ha gwacTumax asposoid He BosHmkaer HIC, tark Kakg
n3-38 HUSKOH [UANEKTPUYECKON NPOHHIAEMOCTH rasoBOl
cpeAbl B Heil NpaKTHYeCKH He NPOUCXOLUT 3JIEKTPOJIATHYE-
CKas puccouyannd.

2. 3apaj Ha YACTHIAX BO3HHKAET, I'IABHLIM 0GpasoM, sa
cueT HeMa30MpaTeaLHOH aAcopONK MOHOB, KOTOpHE 00pasyIoT-
cA B ra30B0it Daze B peayJIbTaTe HOHHMIAIAY I'aza KOCMUYECKH-
MH, yAbTPabHONEeTOBBIMA ANH PAAMOAKTHBHLIMY JTYUaMI.

3. Bapsag yacTUm HOCHT ChayuailHuI XapaxTep, U A 4a-
CTHI, OZHOH IPHPOZRI B OJWHAKOBOTO pasMepa MOJKeT OLITH
PasAMYHBIM KaK MO BeJWMYMHE, TAK U N0 3HAKY.

4. 3apsapn yacTHUBI N3MEHSAETCA BO BpeMeHs KaK I10 BeJIn-
YHHe, TAK X 10 3HAKY.

5. B orcyrerBue cuenuduueckoit agcopbnun sapAzLl 4ac-
THI] O4eHb MAJIBI ¥ OOGLIUHO MPeBHIIIAIOT SJIeMeHTapHEIH 2JeK-
TpuuecKHi 3apsg He Gosee, ueM B 10 pas.

6. Coenuguueckas azcopbiius XapaKTepHa IS asposo-
Jneif, yacTHIBLI KOTOPHIX 00pA30BaHb! CHJILHO NONAPHBEIM Belje-
€TBOM, TAK KaK B 9TOM Cjiyuae Ha Mex(asHoll ITOBEepXHOCTH
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BO3BHUKAET HOCTATOYHO OOJNBINOI CKaY0K IOTeHmUana, obyc-
JIOBJICHHBIH NOBEPXHOCTHOH opueHTanueil monexyn. Hampm-
meD, Ha MeX(basHoil NOBEPXHOCTH a3p030JIeil BOALI MK CHera
CYIIEeCTBYeT MOJOMKHUTENbERIH dJIeKTPHUeCKMii MOTeHuHal 1Io-
pazxa 250 mB.

W3 npakTUKA H3BECTHO, YTO YACTHIEI &3P030JIeH MeTaJi-
JIOB U UX OKCHAOB OOBIYHO HECYT OTPUIATENbHBIH 3apan
(Zn, ZnO, MgO, Fe,03), a uacTunu asposoneil HeMeTamIoB
n ux oxcugos (SiOz, P20y) sapsamxensl noxoxnrensno. Ilo-
JIOATENLHO 3apaxensl uactunsl NaCl, kpaxmana, a gac-
THIB] MYKH HeCYT OTDHIATEeNAbHEIC 3apALbl.

ATPETATHBHAA YCTOHYNBOCTBD.
KOATYAAIHASA

B oTnnune OT OCTANbLHBIX ZUCIEPCHBIX CHCTEM B 23p030-
NAX OTCYTCTBYeT BCSAKOE B3amMOZelficTBUe MeKAy NOBepXHO-
CTBIO YACTUI ¥ T'A30B0# Cpefoii, & 3HAYNT, OTCYTCTBYIOT CHJIEI,
OPEeNATCTBYIONAE COENICHNIO YACTHI, MEXK Y Co00H H ¢ MaK-
POCKONIMYECKHMH TeNaMHA Ipu coyiapennu. Taxnm obpazom,
a3p030JIM SBASIOTCH ArPeraTHBHO HEYCTOHNUNBHIMHM CHCTEMa-
mu. Koarynanusda B HAX NPOMCXOZUAT 1o TANY ObICTPOiH Koa-
TYJAAUUA, T. €. KAXZ0e CTONKHOBEHHE YacTHUN NPHUBOZHAT K
UX CIHTOAHUIO.

CKOpOCTh KOaryaanuy GLICTPO BO3PACTAET C YBeIHYECHH-
eM 4uCJIeHHO! KOHRneHTpanuy asposons (taba. 18.3).

HesapncnmMo OT Ha4aJbHONH KOHIEHTPAIHA a5P030JA 4e-
pea Heckoiabxko MuHYT B 1 cmM? Haxoxmres 10%-10€ wacrun
(ans cpaBHeHUSA — B JH030J1AX ~ 1018 wactun). Taxum oGpa-
30M, MEI HMEEM ZeJO ¢ BeChbMa CHJIbHO pasGaBIeHHBIMH CHC-
TEeMaMH.

Tabauya 188
3aBHCHMOCTS CKOPOCTH KOATYASIHHA
OT yBEJHYEHHS YHCICHHOCTA KORICHTPAIIMH R3P0O3IOIR

Hauanoras wucrenHan Konuenmpayun | Bpems, neobxodumoe Ong ymenvlteHus
81cmd KOMUEHMPAUUU Apo3osn 8 2 pasa
1012 JHonu cexynnrt
1010 15-30¢c
108 80 Mus
108 Hecronsxo cyTor
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Koarynanuu asposoneil TakKe CIOCOGCTBYIOT:
HU30AUAMETPHYeCKad HOpMa YaCTUI;
NOJNAUCIIEPCHOCTD;

HaJNW4#e NPOTUBONOJIOMKHO BAPAMEHHBIX YaCTHIL;
KOHBEKI[MOHHEIe IOTOKHA, MeXaHUYeCKOe IlepeMeInBaHne,
VILTPA3BYKOBBIE K0JIe0aHNA, TAK KAK OHHA YBeIMYUBAIOT
BEpPOATHOCTDb CTOJKHOBEHHA 9ACTHIL.

18.4, METOJbI PASPYIIEHHS ASPO30JIEN

HecmoTpa Ha TO, YTO 89PO30JIH ABISIOTCA ATPeraTHBHO
HeyCTOHYUBBIMH, pobJieMa WX paspylIeHHs CTOUT O4YeHb
octpo. OcHoBHBIE NIp06JieMEl, IPH Pas3pelieHnH KOTOPHIX BO3- -
HHRaeT HeoOXOIHMOCTh PA3pyMeHnsa aspo3oeii:

e OYHMCTKA aTMOCHEpHOro BO3ZYXA OT NPOMBIIIIEHHBIX
a’po3oIei;
e yJaBJHBAHUE M3 NPOMBEIMICHHOr0 ALIMA IEHHBIX IIPO-

BYKTOB;

e UCKYCCTBEHHOE JOXKJEBaHNEe HJH paccenBaHmne o6JIaKOB K

TyMaHa.

Paspymenue asposoneii IpoHCXOgUT HyTeM

e pacceMBaHUA NOJ AelCTBHEM BO3ZYINHBIX TEUYEeHUN HIHA
BCJIEACTBHE OXHOMMEHHBIX 3apAKOB YACTHI;
ceAUMeHTanNMY; '

Inddysnn K CTeHKaM CoCcyZa;

KOaryasmuu;

HCcIapeEns uacTui gucnepcuoil ¢aswl (B ciyuae asposo-
Je# JeTyunX BeiecTB).

W3 o4uuCTHEIX COOpY:KeHn# Hambosee APeBHUM ABJIACTCH
EbIMOBas TPyOa. BpegHbie asp030Jik CTAPAIOTCA BBHIITYCKATE B
atMochepy K&K MOKHO BbIlle, TAK KAK HEKOTOPHEe XUMHYe-
CKUe COeAMHEHNs, MoNaJad B NPH3eMHEIH cioit arMochepsi
noj pedicTBHEM COJIHEYHEIX Jydei M B PesyJbTaTe PasHBIX
peakiumif, TpeBpaIAOTCd B MeHee ONACHBbIe BemlecTBa (Ha
HopniabCKOM ropHO-METALTYPIrIYeCKoM KOMOHHAaTe, Haiupu-
Mep, TPeXKaHalbHas Tpyba mmeetr BeicoTy 420 M).

OpHarko coBpeMEeHHAS KOHUEHTPAnus IPOMBINIICHHOTO
NpOU3BOACTEA TpebyeT, 4TOOH HHIMOBBIE BHIGPOCH! IIPOXOIH-
JH IpeZBAPHTENLHYI0 049UcTKY. PaspaboraHo MHOTO CIOCO-
00B paspyLIeHHA aspo3ojeif, HO 060 W3 HUX COCTOUT M3
ABYX CTafWii: mepsasg — yJAaBJIUBAHHE AUCIEPCHEIX YACTHII,
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OTZeNIeHUe UX OT ra3a, Bropasd — MOPEeZoTBpAallieHne I0BTOp-
HOr0 TONAAAHWSA YACTHI[ B rasoBYI0 CpeAy, 5TO CBA3AHO C
npo6yemMoil ajzresmy yJOBJIEHHHIX YACTHI, GopMUpOBaHUEM
13 HUX NPOYHOrO OCaAKa.

TIsineynasnmeanne, rMaBHEBIM 06pasoM, OCHOBRHO Ha HHeEp-
UHMOHHBIX KJIM HA 9JNeKTpHuecKmx cunax, Cmoco6Hl mhlie-
YNAaBJIYBAHASA MOXKHO NPEJCTABATHL B BHAE CXEMEI.

PacemorpumM atu cnnoco6n1 Gosee moppobHoO.

W Hepnuonnoe ocakAeHue NPOBOAUTCS ¢ IOMOINbIO I[EHT-
pobesXHEIX OTHeuTeNeli, HasblBaeMbIX yukaonamu. OHn npex-
cTapAdIoT coboii MeTaIIMUecKRe MUINHEAPEI, B KOTOPBIX a3p0-
30JI5 10 CIIMPAJIH JBUKETCHA CBePXY BHN3, IIPH 5TOM YaCTHIBL
ocefaloT Ha CTeHKAX MWIHHADPA, 8 OYHINEHHEH ras o cruemnu-
anbHOH Tpy0e BHIBOZATCH W3 IMHUKJIOHA. BHICOKOIPOHM3BOLH-
TeJbHHEH IUKJIOH MOXKET 00eCHeYHTh NPaKTHYECKH IOJIHOE
ynaBJIABaHNe yacTUl KpynHee 30 MKM, yaCTHILI pasMepaMu
5 mxm ynaBnmealorcs Ha 80%, a pasmepaMn 2 MKM — Me-
Hee ueM Ha 40% . K HHepOIHUOHHOMY OCAXAEHUI0O MOIKHO OT-
HECTH W MOKpO€ NblAeyJaBJHBaHHe. B oaTmMxX cayuasix rias-
Has 3aJajYa COCTOUT B TOM, UTOOBI WaCTHUIEI NPUBECTH B CO-
NPUKOCHOBEHME ¢ KAIUIIMK KHAKOCTH, BMECTe ¢ KOTODHIMHA
OHM YJANAITCA W3 amnapata. MOKpoe NELIeyJaBIHBAHME
OCYIIECTBIAETCA AByMA cnocofamu:

1) ana uactun ¢ d > 2—5 MKM MCHOJB3YIOT CKpyb6epol
(monble MNM ¢ HACAAKOI), MOKpEIe IMMKJOHEI, 6apboTakHbIe
HJIU TIeHHLIe [NbUIeYJIaBIABATENN;

2) gaa qacTHn ¢ d < 2 MKM HCHOJNB3YIOTCA CKOPOCTHEHIE
OBLIEYIaBJIUBATEH.

VIbTpasByKOBLIE YCTAHOBKH WCHOJB3YIOTCS ZJSL DPaspy-
meHud TyMaHOB. J{oCTATOYHO HECKOJABKUX CEeKYHJ, UTOOH! Ty-

I Crtocobt nuneynaanueaﬁua'

Wuepyuonroe llelicmeue SneKpocmamuvecKoe
peLans oS unempayus ynsmpassyxa ocaxdeHua
B yuxnoHax Moxpoe

ons d > 3 mkm I nuneynaksp}weanue Koazynsuun PCI;co cig;ul

/\ RUACYRGEAUCARUA

B cxpybbepax B cROPOCMHBIX 116IN8YFI08L
Iiﬂﬂ d>2- f MKM

ons d < 2 mim
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MaH, ZBIMKYINUICS B YIbTPA3BYKOBOM I10JIe, CKOAryJINPOBA
Ha 90%. B Hacrodmee BpeMa pa3paboTansl IPOMLINLICHHBIE
YCTAHOBKU € IPOU3BOZUTENBLHOCTHIO A0 1000 m3/Mun. K me-
ZOCTATKAM 3TOr0 METOJA CJeAYeT OTHECTH cAefyiolnee: OH He
paspyliaeT CHIbHO pasbaBJeHHBIE a3PO30JIH, OCTABJAS He-
CKOATYJIVDOBaHHON CaMyI0 BpPeZHYI0 — BBHICOKOAMCIEPCHYIO
YSCTH a3p020Jid.

JIeKTpoCTATHYECKOE OCAKASHNE C YCIIeXOM NPAMEHAIOT
AAA YIABAWBAHHA NLLJIeH M TYMAaHOB B IeMEHTHOH, CepHO-
KHUCJIOTHOM, METAJLIYPrudecKoil NPOMBIIILIEHHOCTH B 0COGEHHO
JJA yNaBIUBAHASA JeTydel 30JBI U3 HHIMOBBIX T'A30B DIEKT-
pocrargnuii. [IpuADMN MeTORAa COCTOUT B CleAyIOieM. Aspo-
30JIb IPONYCKAIOT MEXAY DJAEKTPOZAMH, CO3LAIOIMMHA IOJe
BBICOKOrO HampsiskeHus (70-100 xB), BosHHKaeT KOPOHHBIH
paspan, IpH KOTOPOM KATOJ HCIYCKAET OTPOMHOE KOJIHue-
CTBO 3JIEKTPOHOB. 3JIEKTPOHE! HOHNUSNUPYIOT MOJIEKYJIBI rasa.
O6pasyoiueca aHAOHLI AICOPOUPYIOTCH YACTHIAMH 23DP030-
Jis, 3aTeM OTPHIATEILHO 3aPSAKeHHbIe YaCTUIEI 0CaMKIAI0TCS
HA IOJOMHTENLHO 3apSKeHHOH CTeHKe TpyObl, IOCJE Yero
cobupaioTed B cnenuanbHOM OyHKeEpe.

TIpocThie IO KOHCTPYKIMH M HEZOPOrWe INLLICYJOBUTE-
JHN BBICOKOH# NIpPOM3BOZNTENBHOCTH MaNoabhdeKTHBHEE ans
YaCTHI, pA3MEpOM 710 5 MKM, 8 HMeHHO TaKHe YACTAIE IIpes-
CTaBJAAIT HAHGOJMBUIYIO OHACHOCTb, B CBA3HM ¢ oTUM 4Upes-
BbI4aiiA0 3aMaH4YNBOI ABJSETCH NJeA TRK HA3LIBAEMOI'O KOH-
dencayuonrno20 Memoda NeLICyNaBIUBaHudA. B aTom Meroze
HCHOJb3YeTCH CBOMCTBO 83P030JBHEIX YACTHI] BHICTYIATL B
ponHM HLEHTPOB KOHJAEHCANWH BOAAHBIX napoB. Mexanmam
KOEAEHCANOHHOr0 METOAA COCTOHT B TCM, UTO 33 CYET KOH-
JeHCAnN BOZAHLIX IapPOB TPYAHOYJIOBHMEI TOHKOZHCIED-
CHBEI# a3p030JL NpeBpallaeTcs B TYMAH, KAIIH KOTOpPOTro
pasmepaMu 2-5 MKM JIETKO OCKZAIOTCA IPOCTBLIMH MeTO-
mamu. JJOCTOMHCTBOM 9TOr0 METOAA ABIAETCA TO, 94TO Ipe-
BPATHUTH B KaIlIX TYMaHa MOYKHO YaCTHIHI JI0G0H TpUpOAN
u Joboro pasmepa,

IsureynaBauBaiomuil GUALTP KOHZEHCAOUOHHOTO THIIA
nponsBozuTenabrocThio 30 000 m3/uac G HCnEITAH B PYA-
HUYHLIX yoioBuax. O mokasan 3¢¢heKTHBHOCTD, OJIH3KYIO K
99% npm cpenHem pasmepe wacturn 0,2 mrm. Ilpr sTom rada-
puTH puabTpa OLLIH Ha NOPAXOK MEHBINE, YeM ¥ PYKaBHEIX
GUILTPOB U 3JIEKTPOMUIABTPOB TAKOH 2Ke MOIHOCTH,
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18.5. ASPO30JIbHBIE BAJIJIOHBI

DOH3NKO-XHMHUYECKHE OCHOBBI
JHUCITEPTHPOBAHY A BEUIECTB
IIPA IIOMOIIH ASPO30JBHBIX BAJJIOHOB

IIpuanun geficTBUA a3P030JILHOrO 6aIN0HA COCTOMT B TOM,
YTO IIOMEINEHHbIA B YIAKOBKY IIPeNapaT CMeIIMBaeT s ¢ 5Ba-
Kyupylome# >KUAKOCTHIO, BABJICHUE HACBIIIEHHOr0 uapa Ko-
TOpOil B UHTEPBAJIe TEeMIEPATYDP, NPH KOTOPBIX 9KCILIYATHDY-
eTcs YIIaKOBKAa, BhINIE aTMOCGEpPHOro.

Bribpoc cvecu u3 GannoHA IPOUCXOZUT MO AeHCTEHEM
HABJIEHUSA HACBIIEHHOrO Iapa, HAXOEAIMIErocs Hajg KUA-
KOCTBIO,

HNazBecTHO, 4TO AaBIeHHWe HACBHIIEHHOrO Iapa Joboro
cTaOMALHOrO BeiecTBa ONpeJeNsieTCHA TOJLKO TeMIepary-
poifi m He s3aBucuT oT oO6bema. IloaToMy B TeueHue Bcero
BpeMeHU paboThl OaNIOHA LaBJIeHHe B HeM OyJIeT ocTaBaTh-
Cf TOCTOAHHBIM, CJIeLOBATENBHO, IPAKTHYECKH HOCTOSHHOI
6yzer ocTaBATHCA AAJILHOCTH IOJETA YACTHUIL B YrojJl KOHyca
pacusLIeHu .

B zaBHCcUMOCTH OT XapaxKTepa B3amMOJAeHCTBHS pacIbli-
JIeMOr'0 BellleCTBa ¢ d9BaKyupyome KAKKOCTHI0 B €ro ar-
peraTHoOro cOCTOAHNA, CHCTEeMEI B a5pPO30JIbHOH ymaKOBKe
6YAYT COCTOATh U3 Pa3TAUYHOro uuciaa ¢as. B cayuae szamm-
HO# paCTBOpUMOCTH KOMIOHEHTOB 00pasyeTcsi TOMOTEeHHBIH
SKMZKUHA PACTBOD, B APYTUX CAYIaAX — BMYJIbCHA MU CYyC-
TeH3UA W, HAKOHEI[, reTeporeHHas CHCTeMa, KOFAA npeia-
PaAT H JBAKYHPYIOINASA SKAAKOCTh 00pasyloT MaKpPOCKOIH-
YecKku HEOZHOPOLHYIO cucremy. OueBUAHO, UTO B HEPBOM
caydae B adpo3oNIbHOHM YyIaKOBKe HAXOZWATCA AByXdasHas
cucTeMa — MKHAKOCTh M HachileHHbli map. Ilpu Beinycke B
aTMocdepy SMYNbCAN WX CYCHEH3HH NPOUCXOIUT ApobJie-
HHE TOJbKO ZUCIEPCUOHHOM Cpeabl — NOJyYaeMble YaCTH-
bl B Ay4ieM ciyyae GyZyT MMeTh pasMepbi, KOTOpbIe OHR
HMeNH B JKULKOI dase.

Korza npenapaT B 9BRKyHPYIOIIAA JKHAKOCTL HE CMEITH-
BAIOTCS UAY OTPDAHMYEHHO CMEIIMBaIOTCA MeXXAy co00il, npu-
yeM OZHA M3 KHAKOCTeil ZUCneprupoBaHa B APYTroil B BHZE
MEJIKUX KamejaeK, o0pasyoTcs dMyNbCHH,

XapaxTep cucremsl, o6pasyomeiics IPU BHEIXOJLE TpO-
AYKTa U3 YIAaKOBKU B aTMocdepy, 3aBUCUT OT TOro, Kaxasd
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3 KUIKOCTeH aBidercd gucnepcHoii dasoit. Ecnu gucnoep-
cHas Gasa — 3TO mpemapar, To obpasyercd aspo3ons. Ecin
AucnepcHOil dazoil gBAAeTcA dBAKYHUDYIOIUAA KHAKOCTD,
TO noiydaeTca neHa. PasMep uwacTul, IOAyYaeMBIX HpH
MOMOIM A3PO30JBHHX 0aJIIOHOB, 3aBHUCHT 0T QU3UKO-
XVMHUYECKUX CBOMCTB BeIlleCTB, BXOAAIIMX B cOCTaB Ipema-
paTa, COOTHOIIEHMS KOMIOHEHTOB, KOHCTPYKTHUBHEIX OCO-
6eHHOCTEH OAJIOHA M TEMIEPATYPHBIX YCJIOBHII €ro skc-
IIyarTamum.
CrenteHb JUCIEPCHOCTH MOYKHO PETYJAVPOBATE:
¢ BAPBUPYA Pa3Mepsl BHIXOAHOTO OTBEPCTH;
¢ U3MEeHAA JaBJIEHHE HACBHIMIEHHOTO Mapa 3BaKyMpYIOIe#
JHUTKOCTH;
& MEeHAS KOJIUYECTBEHHOE COOTHOIICHME IpellapaTa U JBa-
KYUDYIOIIEr0 areHTa.

3BAKYﬂPYIOl]IKE BEIHECTBA

Baxue#muM BCIIOMOTaTEILHLIM KOMIOOHEHTOM ABJIACTCS
BEIECTBO, KoTOpoe ofecleumBaeT BLIOpOC IpemapaTa B aT-
mocdepy U HMOCIEAYIOIee ero AUCHeprupoBanue. OTH Belle-
CTBA NOJYYMJIY Ha3BaHUE nponerieHmog (aam. «pro-
pellere» — raars). IIponmensieHT AOJYKEH BLITIOAHATDL JBE
Gyuarunn; '

e cozzaBaTh HEOOXOAMMOe HaBJCHUe AJs BuiGpoca mpera-
para;
® AUCHEPrUpPOBaTh MPOAYKT, BHITYIIEHHHIH B atMocdepy.

B KauecTBe NPONEICHTOB UCIOAL3YIOT ()PEOHbL B CIKATEIS
rasel. PpeoHsl — 3TO HUSKOMOJEKYAApHEIe (GTOpOpraHmyec-
Kue coeguHenus anubarmueckoro pasa [Cu(H, Cl, F)oniz].

IIpunsta caepyiomas cucremMa ofosHauenuii ¢peoHoOB:
nocaexusaa nudpa (UNCH0 eAUHUIL) 03HAYAET YHCIO ATOMOB
t¢ropa B MOJIEeKYZe, npeammecTByOman nudpa (Yucio aecar-
KOB) — YMCJIO ATOMOB BOAOpPOAA, YBEJIWUEHHOE HA eANHMILY,
1 TpeThA (HUCJIO COTEH) — YHCJIO ATOMOB YIJIepoAa, YMEHb-
mennoe Ha eguuaunny. Hanpumep: F-22 — 3ro CHCIF;, F-
114 — 370 CzCle4.

BemectBa, cocToAmMe N3 MONEKY IUKJIHIECKOrO CTpoe-
HUS, TAKXKe nMeloT indposoe o0osHaueHue, HO nepen mud-
pamu craBurca OykBa «C», manpumep: C318 — CFs (okTa-
dropuuKIOGyTaH).

B kauectBe cKaThIX rasos npuMeHAOT Ng, N:O, CO; u ap.
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HNPEAMYIIECTBA
AJPO30JBbHBIX YIIAKOBOK

1. ITepeBoa mpenmapaTa B MEJIKOAHUCIEPCHOE COCTOSHHE
NPOHCXOAMUT 3a CYET NOTEHIHANBHON SHEPIUH CKHIXCHHOTD
IponesieHTa U He TpedyeTcsas NPHEMeHeHNe KAKUX-Iu00 1mo-
CTOPOHHUX YCTPOMCTB.

2. lna co3gaHusa a’posoJieli He HYKHEI Kakme-aubo Ha-
cagKum.

3. B eununy BpeMeHH MOYKHO AXCHEPrHpPOBATH 3HAYM-
TeJIbHOE KOJHYECTBO BEILIECTBA ¢ MOJYUCHHEM YACTHI, MAaJjo-
IO pasMepa — B ¢Iy4yae NPUMEHEHUSA APYTHX CHocoGoB II0-
TpeboBaJIOCh Obl TOPas3f0 GOoJbINe IHEPrUH.

4. PexxuM TyMaH006pasoBaHuA cTabuIeH: pasMep moJy-
YyaeMEBIX 4YacTHO, AAJHHOCTh HX NOJETa, YroJ B BepIIHHE
KOHyCa B TeYyeHYe BCET'0 BPEeMEHH 3KCILIyaTaluH MAJO Me-
HAIOTCH.

5. MoxHo 3apabee HKCHPOBATL HO3WPOBKY PacIbLIfe-
MOT'0 BeIecTsa.

6. MosxHO 3azaBaTh pasMep YaCTHUIL.

7. CreneHs NOJNAACIEPCHOCTH A3PO30JIA HEBEJKA,

8. Bce vacTUnH BMEOT OAMHAKOBBIA XHMHUYeCKHI coO-
cTAas, _

9. ObGecieumBacTCA CTEPIILHOCTh PACHBUIAEMEIX Npena-
paros.

10. IlpenapaT B ymaKoBKe He COIIPHKACAETCA ¢ KHCIOPO-
JOM BO3ZyXa, uTo ofecneunsaeT ero cTabuaIbHOCTE.

11. AsToMaTHUYECKY 3aKPHBRIOIMUHCA KJIaoaH HCKJIOYa-
€T BO3MOXXHOCTH IIOTEPH 3a CUeT MPOJHBAHHS HJIKX HCIAape-
HUSA HENCIOJIbL30BAHHOM YACTH HPOAYKTA.

12. YnaxkoBKa IOCTOSIHHO rotosa g paore.

13. YnakoBka KoMIakTHa. JlaeT BOZMOMKHOCTh NHEWBH-
AYaJIBHOTO VA KOJUIEKTHBHOI'O MCIIOJB30BAHUSA.

IlepBrie aspo3osbHbIE YOAKOBKH NOSBHINCH B 30-X IT.
XX B. B EBponte. Bo spema Bropoii MupoBoii BOHHE HMHALDH-
aTuBy B o6JiacTH ux paspaboTky saxBatuiau CHIA. B 1941 r.
65114 co37aHA A9PO30JABHAS YIAKOBKA — CPEJACTBO JJIS YHHY-
TOXKEHHS HACEKOMBIX, VIAKOBAHHOE B CTEKJAHHLIA coCya.
IIponessienToM cayxuia ¢peon-12,

B npoMEBIMIEHHHMX MacIITabax IPOM3BOACTBO HAYANOCH
nocne Bropoit muposoii soitnm B CHIA, a 3aTeM B Apyrux
cTpaHax MUpa.
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18.6. IPAKTHYECKOE IIPHMEHEHHE
A3PO30JIEH

MTupoxoe NCHOAB30BAHUE ABPO30J€i 06YCIOBIEHO UX BBI-
COKOli a3ddeKkTHBHOCTEIO. I9BECTHO, YTO YBeAMUYEHHE IOBEDPX-~
HOCTH BEHIECTBA COIIPOBOMAACTCH YBEIMYEHUEM €r0 AKTHBHO-
cru. HesHaunTeALHOE KOJHMUYECTBO BEmMECTBa, PACIELICHHOE B
BUAE a’po3oiidA, 3aHuMaeT Gonbinoit o6seM u obnazaer GoJb-
mo# peaknHOHHOH cIIoco6HOCTBIO. B 3TOM cocToAT mpeumy-
HIecTBa a3po30Jiell nepes APYTHMHE JUCIIEPCHEIMHE CHCTEMAaMH,

A3p0o30/1 TPUMEHAIOTCH:

® B PAaSAMUYHBIX OGIACTAX TEéXHUKK, B TOM UMCJIE B BOEHHOI

K KOCMHYEeCKO; :

B CEILCKOM XO03AHCTBE;

B 3PABOOXPAHEHNN;

B METEOpOJOrnu;

B OBITY H T. X.

OcramosuMcd ToApoGHEe Ha IPUMEHEHHM adDPO30JbHBIX
YIAKOBOK.

B nacrosmee BpeMsi HacumThiBaercsa Gosee 300 BupoB
TOBAPOB B A3pO30JIBHBLIX YHAKOBKEX.

Ilepsan rpynmna: cpeacTsa ObITOBOI XHMAHA.

e HHCeKTHOHUAL — IpenapaThl ANS YHUITOKCHHASA HACEKO-

MBIX,

e CpezcTBa NPOTHB MOJIH.
e HMucekTunuAbl AMaA 00paGoTKY JOMAIMHUX XIBOTHBIX.
e CpezcTea 3aUTHI KOMHATHEIX PACTEHUH ¥ NIOKOBO-ATOR-

HBEIX KyJBTYP OT rpubkonrix GosesHeil u BpeguTeneii.

e Jlaky 1 KpPacKu.
OcBeKUTENH BO3JAyXa.
e TTonupyrompae ¥ YHCTAIGME COCTABLI,
Bropas rpynna: napdioMepHO-KoCMETHUEeCKHEe CPe/iCTBAa.,
e Cpencrsa yxoAa 3a BoJiocaMu (NaKH, IAMOYHH ¥ T. 1.).
e Tlennl u renu pia GpUTHA.
¢ KpemMur anst pyx 1 HOT.
e Macjyo Zas U OT s3arapa.
e JlesopopaHThl.
e Jlyxu, OEKOJMOHKI, TyaJieTHasa BOAA.
TperTsa rpynna: MEIUIVHCKYE A3P030JIH.
Yersepras rpynma: TeXHUIECKHE a3pO30JH.
e CMazouHBIC MAca.
¢ AHTUKOPPOSHOHHEIE MOKDPLITHA.
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e 3amMTHBIE IIJICHKH.

e Cyxve cMa3ku.

e DMyABCHM AAA OXJAXKACHUA Pe3nOB Ha CBEPAUNILHBEIX
CTAHKAX.
IIgraa rpynna; mUieBkie aspo30Jin.

ITHIIEBBIE A9P0O30JH

IlepBBie 6aJOHBI ¢ MHILEBHIMA NPOAYKTAMH IOABUINCH
B 1947 r. B CHIA. OHu cOZepXany KPeMBl AJA OTJACHKH
TOPTOB 1 MUPOXKHLIX U MPUMEHANNCEH TOJLKO B PeCTOpPaHAX,
KOTOpLIE BO3BPAIAIY UX JJIA MOBTOPHOTO 3amoanenus. Mac-
COBOE IIPOU3BOJCTBO 9TOTO BHJA A3PO30JLHBLIX YHAKOBOK HAa-
yajioch AUIIL B 1958 r.

Abspo30bHEIe YIAKOBKY NHUILEBHIX HNPOAYKTOB MOYKHO
pasfennTh HA TPH OCHOBHBLIX TPYNIILL:

e YIAKOBKH, TpeOylomine XpaHeHUS P HU3KOH TeMmepa-

TYpE;

® YIAKOBKY C MOCJHEAYIOLIeH TeIoBol o6paboTKOil;

e ynaxoBiu Ges mociaenyiowmeil TennoBoit odpadoTku.

B asposonsHbIX ynaKOBKaxX BHIIYCKAIOTCH MUIIEBLIE IIPO-
AYKTHL TPeX BHAOB: KpeMB!, JKUAKOCTH, MAacThl. B asposons-
HEIX YIIAKOBKAX MOKHO KYIUTH IPUIPABHI JJIS CAJIATOB, I1J1aB-
JIeHEI# CHIP, COKH, KOPHILY, ManOHea, TOMATHBIH COK, 30% -¢
B30HTEHIE CAUBKUA U T. 1.

Pocr mpoussoAcTBa HHIEBHIX a’posoneil o0bAcHAeTCH
CNeAYIOIINM:

® IMperMYIIeCTBAMH Nepel oGbIYHbEIME BUAAMY Taphi;

e pa3paboTKOoii HOBHIX IIPONEJIJICHTOB;

® YCOBEpIICHCTBOBAHVEM TEXHOJOTHH 3AIOJHEHII.

TIpeuMymiecTBa 83p030JAbHOIN YIAKOBKH HMUILEBBIX HPO-
IYKTOB:

e ynoOCTBO UCHOJB30BAHUSA;

® JKOHOMUSA BPEMEHH;

e IMIA YIAKOBLIBASTCHA B IOATOTOBJICHHOM K YIIOTPeGICHHAIO
COCTOSHMN ¥ BBIAAETCS U3 YIAKOBKK B OZHOPOJXHOM BUAE;
HEeT YTeYKH NPOAYKTOB;

BJara He TepdeTcs U He IPOHUKACT B VIAKOBKY;

He TepAeTcda apoMar;

NPOAYKT COXPAHMAETCH B CTEDHABHOM BUAE.

K penentypam nMumessix asposoeii MpeabLABIAAIOTCS Ce-
Ayiourae TpefoBaHuA:
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1. IponenneHTsl JOJKHEBl OLITH BBHICOKOM UMCTOTHI, HE
OBITH TOKCHYHBIMY, HE UMETH BKyca U 3anaxa. B macrosiee
BpeM# HCIOJIB3YIOTCH JHOKCH] YIiIepoja, 3aKHCh a30Ta, a3oT,
aproH u dpeon C318.

2. CixaTrle rassl, HMeIOIUE BeCbMa OTPAHNMYEHHYIO pa-
CTBOPMMOCTEL B BOJAHBIX PacTBOpax, He MOrYT y4YacTBOBATH
B 0o0pasoBaHMU NeHH, a 3TO HeoOXOAMMO AafA B3GHUTHIX
CIHBOK, NEKODATHBHBIX KDEMOB, MyccoB ¥ T. . C 3TUMK
NPOAYKTAMH NIPEATIOUTUTENbHEE UCII0Nb30BaTh (peon C318,
XOTA OH 3HAYHTENBHO AOPOIKE.

Tab6aruya 184
IIpuMepH penentyp pasiiMaHBIX TUOIEBLIX A3P030Jieit

Huepeduenmot, Honuvecmeo,
8x00RULue 8 cocmas asposoneil % Mmaccot
1. COnTEil KpeM AMA 3aKYCOUHHIX OyTepbponos

TBopor o CTHBKaMMI . 50-60
Muxpokpucramuaeckas HeJuTioiosa 25-30
PacturensHoe Macsio n apoMaTHIecKHe N0GaBKH 6-10
Opeor C318 7

2. CaxapHas I'1a3yphb AJIA OTANKH KOHIWTEPCKAX M3xesmit
Caxap 55-60
Bona 15-25
PacrarenbHoe Macio

TBepaoe . 9-14

KUKOE 3-5
Cone noBapeHHaA 0,1-0,3
MuUKpOKpPRCTAILTHIECKas HMeII0N03a 1,0
Oraymxn 1-4
OMyaLIaTOPH 0,5-1
Opeon C318 7

3. Mycc '

Men ana GhpyKTOBHE CHpOR 78-83
Bona 79
PacrarennHoe Macyo (TBepaoe) 3-5
MuxporpHCTALITHYECKAs] HEJUTION03a _ 1-2
MoHorne prast 0,5-1
Iomadupu copbrra 0.06-1
Opeon C318 7

11-1860
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lIpodonsdcenue mabruywu 184
Huzpeduenmao, Honuuecmaeo, '
8x00AUlLe 8 cOCMa8 aapo3oet % macevs
4. JlexopaTnsHHI COyc B BUe HeHH
Topurua (ToHKO H3MENBYEHHEIH HOPOIIOK) 0,94
JlumonuEIi cox 4,72
Yrcye 9,44
Bona 34
Tlomucopbar 80 0,6
OMyNErAPYIOIIAS CMECH 2,25
MnxkporpucTa/IMIecKas HeJUTION033 2,5
Ho6apku — cTaGUNK3aTOPH HeHkI 4,59
Opeon C318 + zaxuce asora (P=8 atm) 7
5. MacisaHo-yKcycHAas 3anpaBKa B BHIe HIeHH
Bona 11,80
Conr 1,96
Caxap _ 1,47
Bunnnti# yxeye 22,81
O1EBKOBOE MACIIO 61,76
Honmcopbar 80 0,10
YecHouHOS MaCI0 0,12
Macno weproro nepoa 0,10
Opeon C318 10,0
6. 3anpapka AJd MapeHHX KYRYPY3HHX 3epeH
Conb (oxcTpa) 10,00
Pacrurencaoe macio 58,97
IIpouue nobaskn u3 Macen 0,03
Kpacarean 1,00
Qpeor-C318 10,00

3. HcnoapsoBaaue GpeoHOB JAaeT ellle OJHO IPEHEMYIIE-
CTBO: CXKHIKEHHBIE r'a3dbl BBOAATCA B penelTypHl IPOAYKTOB,
KOTOpHIe BHIAENAITCA B BHAE MEHHI, B KOJHUECTBEe He Gosee
10% Beca, IpH 3TOM OHM 3aHHMAIOT CPABHHUTENbLHO HEGOAB-
110 0GbeM. ITO MO3BOJAET 3ArPY3UTHL B GAJUIOH 3HAYMTENE-
HO fonbime NpoAyKTOB — 90% emrocTH GajuioHA (B ymaKkos-
K&aX cO CKaTsIM rasoM Jjmnib 50% ) m rapasTHpyeT HOJHYIO
BBIZAYY NMPOAYKTA H3 YIAKOBKU.

4. BriGop nmponesiieHTa JUKTYETCA THIIOM IINIEBOTO IPO-
AyKTa U mpeanonaraeMoi hopMoii ero Begaym (KpeM, KUA-
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KOCTh, acTa). XopouIo sapexoMenzosanu ceba cmecu CO,
M 3aKHCH a30Ta BEICOKOH umCTOTHI. [i1A MONyYeHWS IMEeHH
npumeHsoTca cmecu ¢ppeona C318 ¢ sakuceio asora. Yna-
KOBAHHEINI ¢ 9TOH cMechbl0 KpeM AJA OTACIKHM TOPTOB JaeT
| YCTOHYMBYIO IIEHY, XOPOIIIO COXPAHSIONIYIO BeT. Jind cupo-
.JIOB CAMBIM IOAXOAAMMM mponeiacHToM cuuraetca COs.

KauecTBO BBIIAYHM COAEP/KEMOro u3 6ayjioHa 3aBHCHUT OT
cIeRyIOINX haxKTopos:

® TEeXHONOTMY NPUTOTOBACHUA HPOAYKTA;
e cTabunusaTopa (IIMPOKO HCIOABL3YETCH MUKPOKPHCTAJ-

JHYecKad MEJUTION038);

e IIPABMJLHOTO BHIOOpA GAJINOHA M KIAIIAHA.

Jng KOPHUIIK B JIMMOHHOTO COKa paspaboraHa ympasiise-
Mafd PaCILUIMTE/ILHAA TOJIOBKA, KOTOpAs MO HEeJaHHID MO-
JKeT BhIAABATH NPOAYKTH Ju00 B BHAEe Kamexs, N1ubo B Bujae
ctpyn. A UCKYCCTBEHHBIX IOACHACTHTENEH APHUMEHAIOTCH.
AO3MPYIOIME KJANAHLI, OfHA BhlAaBAcMAA MMH /032 COOT-
BETCTBYET OAHOMY KYCKY NHJICHOTO caxapa H T. [.

18.7. ASPO30JALHEIN TPAHCIIOPT

B mMyxoMosbHOM, KPYIAHOH#, KOMOUKOPMOBOit IPOMEBIII-
JICHHOCTH IIHNPOKO IpPHMeHSeTcs ITHeBMATHYECKHH TpaHc-
IIOPT, KOTOPHIA CO3AALT YCJOBMA ANA BHEAPEHUA ABTOMATH-
3aUyH, MOBHILIEHUS IPON3BOAMTENLHOCTH TPYAA M CHUMXEe-
mns cebectonmoerH, OnHAKO NPUMeHeHHEe MTHEBMATHYSCKOTO
TPAHCIIOPTA CONPSXKEHO € GONBIIONH 3aTPaTOH IIEKTPOIHEPIrHH
Ha nepemeimerse 0oasmoro 06bema Bosayxa (1 Kr Bosayxa

‘mepeMelljaeT 5—6 Kr CHIIyUero MaTepHalja).

Bosiee mpOTpeccHMBHEIM ABJAACTCA QIPOIOAbHBIL mpaHc-
nopm, NpH KOTopoM OoJibInad KOHIEHTPAUMA MaTepUana B
BO3AYHIHOM IIOTOKE AOCTHraeTcs 0Jarogapa aspandy MyKH B
Hauyajle TPAHCIOPTHPOBAHHS M BLEICOKOMY JAABIEHHIO BO3RY-
xa. Aspanus HapyuiaeT CHenIeHre MeEAY YaCTHIAMH MYKH,
¥ oHa mpuobpeTaeT CBOHcTBO Mekyuecmu, MOAOGHO MHAKO-
cTH, B peaysbTare 1 Kr Bosnyxa nepemeniaet xo 200 Kr Myx#H.

A5BpO30JIbTPAHCHOPTHAA YCTAHOBKA COCTOMT M3 IMUTATENH,
HarseTaTe/isi, MATEPHAJIONPOBOAA M pasrpysuTtens. OCHOBHEIM
5JIEMEHTOM ABIAETCS NUTATEND, B KOTOPOM CMEHIMBAKTCH BO3-
IIYX C MATE€PHAJIOM K CMECH co0dIIaercs HaZaabHaA CKOPOCTh,
uyTo ofeceynBaeT ee MOAAYY B MATEPHANOIPOBOA.

1>
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BHenpenne aspo30abTPAHCIOPTA JAET BO3SMOYKHOCTD IIO-
BBICUTH IPOM3BOAUTEALHOCTh MEJBHUL, M CHU3UTh YAEIbHBIH
PAcXOX dICKTPOSHEPTHH. '

A5po30ILHOMY TPAHCHOPTY NPUHANIEHKUT GyAyumiee He
TONLKO B MYKOMOJILHOH, HO ¥ B APYTHX OTPACJAAX IIPOMBIIH-
JICHHOCTH, CBA3AHHLIX C MCHOJL30BAHKEM CHITYYHX MaTepua-
JIOB 11 TIOPOIIKOB,

SAKJIIOYEHHE

A3po30au —— 3TO MHKPOTeTePOTeHHEIe CHCTEMEI, B KOTO-
PHIX YacTHUhl TBEPAOTO BEIIECTBA HIM KANEIbKM KUAKOCTH
BaBeutens! B raze (T/T winm dK/T).

ITo arperaTHOMY COCTOSIHHIO A¥icTIePCHOM ($assl asposonu
MOAPAa3eN AT Ha:

e tyman (JK/T);
e gwiM, nsiab (T/T);
e cmor [(FK+T)/T)].

ITo aucnepcHOCTH A9p030JK GBIBAIOT; TYMAH, ABIM, NI,

Kak m apyrre MUKpPOTeTEPOTECHHEIE CHCTEMBI, A3PO30NH
MOTyT GbITh OJYYEHE] U3 HCTHHHBIX PACTBOPOB (KOHAEHCAIH-
OHHEIE METOALI) MK U3 rpyGoaUCIIEpCHEIX CHcTeM (AMCHepra-
IMOHHBIE METOABI).

Kamenobkyn BoAbI B TYMaHAX Beerza chepuuecKue, a TBep-
JAble YacTHUIH ABIMA MOTYT MMETh pPasHyo ¢opMy B 3aBHCHU-
MOCTH OT UX IPOHUCXOMACHUA.

Banarogapsa oueHb MaJICHBKHM PasMepaM YacTHUIl Auclep-
cHoOi ¢as3sl OHU MMEIOT Pa3BUTYIO IOBEPXHOCTb, HA KOTOpOil
MOTYT aKTHBHO IPOTEKATh afCcopduysa, ropeHue, Apyrue xu-
MHYECKHEe PeaKIIu.

MonerynapHO-KMHETHYECKHE CBOMCTBA a3pososuei obyc-
JIOBJIEHBI:

e MaJIoif KOHIEHTpAyel yaCTUIT AUCIEPCHOH dassl;
® MaJIOH BASKOCTHIO AVICIIEPCHOHHOM Cpeabl;
e MaJIOH IJIOTHOCTBIO HHUCIIEPCHOHHOM CpeAs.

B zaBucuMOCTH OT pasMepOB HACTUIL AUCIePCHOH (aasl
oH; MOryT JnG0o GRICTPO CeAMMEHTHPOBATL (IpX r >>1 MKM),
Ao NpUANIATh K CTEeHKAM COcyAa HAM canmatbca (mpu
r << 0,01 mxM). HauGoapmei ycrofiumBocThio 00azaroT
YacTUILI MMPOMEIKYTOYHEIX PasMepoB.

Jns asposoneif xapaxTepHbI SBIACHNA TepModopesa, Tep- .
MollpenMOuTanuu, dorodopesa.
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Onrrueckne cBoiicTBa a9posoyeil CXOAHLI CO CBOMCTBAMY
nIno30Jieil, OGHAKO paccesHHE CBETA MMM BBLIPA'KEHO SHAUM-
TeJLHO CHJIbHEe M3-3a O0JbIINX pasnn4yuil nokasareneii npe-
JOMJIEHUA AHCHePCHOH (a3l M JUCTIePCHOHHOHN Cpexhl.

CrnenrhmuHOCTh JIEKTPUYECKMX CBOIMCTB a3po3oJei co-
CTOUT B TOM, UTO Ha uwacTHIax He Bosuuxaer IIOC, szapag
YacTHI, HOCUT CNyYAHHBINA XapakTep ¥ MaJl II0 BeJaWYHHE.
ITpu cOmKennH YacTHI He BOSHUKAET 3JIEKTPOCTATHYECKOe
OTTAJIKUBAHNE U NMPOUCXOANT OLICTPAR KOATYJIALUA.

Paspymenue asposoneil ApaseTCA BAXKHONH IpobiaeMoit u
OCYIIeCTBJAAETCH IIYTEM CeAUMEHTAINH, KOaryJaydu, meLie-
yJIaBIMBAHUA U APYTHMH METOZAMHM.

BOIIPOCHI AJISI CAMOKOHTPOJIA

1. Kaxue cicTeMbI HA3LIBAIOT aspo30iAMil, KaK OHu 0003HA-
yarorca?
2. Ho xaxyM IpH3HAKaM M KaK KJacCuULHDPYIOT aspo3oau?
3. Ha raxwue rpynnsl ZeIITCA METOAEI MOJYIeHHA a9p0o30Jeii?
4, KaxuMu oCHOBHLEIME (GAKTODAMM OIPENEIAIOTCA CBOMCTBA
a5p0o30Jei?
5. B ueM COCTOMT CXOJCTBO U pasjuyie ONTHIECKUX CBOMCTE
aspoaoneit U a1o30yaei?
6. B ueM COCTOUT CYIIIHOCTh TAKHX SIBJICHMIA, KaK Tepmocpo-
pes, TepMonpenunuTanusg, horopopes? _
7. B ueM cocTOUT OTIHYHe EKTPHIYECKHUX CBOHMCTB aspo3o-
neil u Muozose?
8. Kaxme ¢aKTOphl cIOCOGCTBYIOT KOATYJISANUN a3p02osieir?
9. KakxuMu MeTOAAMM MOXKET OCYILECTBIAATLCA pas3pyleHue
aspoaoieii?
10. KaxoB npuHOUN AeicTBNA 83pO30JBHOr0 6anmoHunKa?
11. Kakme BemecTBa HasblBAlOTCA HpOIIe.TI.TIEHTaMH? Kaxwne
IpPONEJJICHTEl Bl 3HAeTe?

Hsyuwue zaaey 18, 6vt doaxcHvt 3HaMbL:

KJaaccH(HKaAUI0 asp0o3oJIeii;

METOAEI ITOJAYIeHNA a3po30Jie;

0COOEHHOCTH MOJICKYJIAPHO-KMHETUUECKHUX, ONTHUECKHUX
H 2JIEKTPUYECKHX CBOMCTB;

& METOAEL! PaspyIIeHHsI aspo30Jiei.
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IIOPOIIKH

ITopowkamu Ha3vL8GI0MCA BbICOKOKOHUCHMPUPOBAHHbLLE
ducnepcHsle cucmemvl, 8 KOMoOpvlX ducnepcHoil pasoil A6a7-
tomces meepdvie wacmuybt, a Gucnepcuonnoil cpedoit — 603-
dyx uau Opyeoii 2a3. ¥Ycrosnoe o6osnavenue: T/T.

B nmopomrxax uyacTuIl AHCHepcHOI (asbkl HAXORATCHA B
KOHTaKTe ApyT ¢ ApyroM. TpafuOMOHHO K IOPOIIKAM OTHO-
" cAT GOJBIIMHCTBO CHIMYYHX MAaTEepPHAJIOB, OKHAKO B Y2KOM
CMBICJIE TEPMHH «IOPOIIKM» NPHMEHAIOT K BLICOKOLUCIEDC-
HBIM CHCTEMaM C PAIMEpOM YaCTHIl, MEHBUINM HEKOTODPOro
KPHTHYECKOI'0 BHAUCHHA, NPH KOTOPOM CHJIBI MeXYaCTHIHO-
o B3auMOReHCTBHS CTAHOBATCA COM3MEPHMMBIMH C MACCOLH
gacTun,., Haubosbiree pacnmpocrpaHeHUe UMEIOT HOPOIIKH C
pasmepamu yacTun, oT 1 Ao 100 mm. VaensHaa memxdasHan
MOBEPXHOCTE TAKHX TOPOIIKOB MEHAETCA B IpejejiaX OT He-
cKONbKuX M2/T (caxka) 10 moneit M2/r ( MEJIKHE NECKH).

Ot asposomeil ¢ TBepAoil gucnepcHoi dasoii (toxe T/T)
NOPOIIKH OTJIHYAITCA ropasfo Gonbimedl KOHmEHTpaumei
TBepAbIX YacTny, [Topomok noxyyaercs n3 a3pososis ¢ TBep-
Joii amcnepcHOi (hazoil mpu ero cefuMeHTAnHH. B mopomox
npeBpamaeTca Takxe cycrnernsud (T/JK) nmpu ee BeIcymmBa-
. C Apyroit cTOpOHBI, H 43P030Jb, M CYCIEH3Ud MOTYT
OBITE NOJIYYEHEI H3 IOPOIIKA.

19.1. KIACCHOHKAINA IIOPOITKOB

1. o dopme gacTuy:

® DPaBHOOCHBIE (MMEIOT IPUMEPHO OZWHAKOBEIE PA3MEPEI 110
TPEM OCHAM);

e BOJIOKHMCTBIE (AIHHA YacTHUI ropa3zo 00Jkine IMUPHUHEL B
TOJINIAHBI);



Faasa 19, Mopowry 3i1

s myockMe (JJIMHA M IIMPHHA 3HAYHTENbLHO 6GoJibilte TOJ-
O{MHE).
-2, Tlo MeKYaCTHYHOMY B3aHMOAEHCTBHIO;

® CBAZHOAWUCHEPCHEIE (YACTHIB CLEIJIeHbI MeXAY co6oi,
T. €. CHCTEMA 00JiaiaeT HeKOTOPOH CTPYKTYPOil);

s cBoOOAHOAMCIIEPCHEIE (CONPOTHBJEHNE CABMIY 00YCJIOB-
JIGHO TOJIBKO TPEHHMEM MEeXJy HYaCTHIIaAMHE).
3. KnaccubuKanusa mo pasMepaM YACTHIL, AHMCIepcHOH

dassr: _

e mecok (2 -10%<d <2 .10%) M

o mewtb (2 -10%<d <2 1075 m;

o nyapa (d < 2 -107%) m.

19.2. METO/JbI [TIOJTYYEHHSA NTOPOMIKOB

Iopommku, Tak MxKe Kak JI06YI0 Apyryio AUCIEePCHYIO CHC-
TeMY, MOMXHO MOJIYUHTh ABYMS I'DYIIaMH METOAOB:
& CO CTOPOHBI I'PYGOAUCIIEPCHBIX CHCTEM -— AUCIEPTraliuoH-
HHEIMM METONAMH;
® CO CTOPOHLI MCTHHHLIX PACTBOPOB — KOHACHCALMOHHLI-
MM MEeTONaMH.
Bribop meToza 3aBMCHT OT IIPHPOALI MATepHANa, HA3HA-
YeHHMA NOPOIIKA M SKOHOMHYECKHX (PaKTOPOB.

JHUCIIEPTAITROHHEIE METO/IBI

IpousBogurea npoGaeHNE CHIPLA HA BAJNLIOBRIX, LIAPO-
BHIX, BEOpAIMOHHEIX MJIA KOJIOMAHBIX MEJbHMIAX C IocJjae-
AYIOUTHUM pasjleieHMeM Ha (PpaKmuu, TAK KAK B Pe3YJILTATE
IOMOJIa MONYYAIOTCA NOJNAHUCIIEPCHEIE IIOPOINKH (HAIIpIMeED,
MyKa OZHOTO H TOTO e COPTa MOMKET COXEPIKATh YACTHIhI OT
5 go 60 MEM).

DddexTHBHOE AMCIEPrMPOBAHME MOMKET OBITh IIPOM3BE-
AEHO NpH IepeTHPAHMHM BeChMa KOHIEHTPHUPOBAHHBIX CyC-
MeH3uH.

Nnsa obnerdenus AUCIePrupoBAHUSA NPHUMEHAIOT NOHU3U-
meau meepdocmu, B KadecTBe KOTOPHIX BeicTynaioT ITAB.
B cOOTBeTCTBMM € IPABMIIOM YPaBHMBAHMA NONAPHOCTEH, aji-
copbupysack Ha IIOBEPXHOCTH M3MEJIhUaeMOro TBepAOro Teja,
OHM YMCHBIAIOT NOBEPXHOCTHOE HATAMKEeHMe, CHMKAA dHep-
ro3aTpaTe! IpH JACIePrUpOBARMH K IIOBKIIAS JUCHEPCHOCTb
BaMeabLYeHHON a3k, '
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B mexkorToprIx ciyuasx nepen guCTeprupoBaHUeM MpPOBO-
IAT NpeaBapuUTeNIbHYI0 06pa6oTKy MaTepuana. Tak, THTaH
WK TAHTAJ HATPEBAlOT B aTMocdepe BOAOpOAa, IepeBois B
rUAPUALI, KOTOPEIE M3MENbYaoT M HAIPEBAOT B BAKyyMe —
MONYYAIOTCA UHCTHIE MeTaXJuYeCKHe MOPOINKH.

IIpm nony4yenny yelryi9aThIX NOPOINKOB, KOTOPhIE BXOIAT
B COCTaB KPACOK M MMPOTEXHUYECKHMX COCTABOB, AJIA M3Melbye-
HMA HCIIOJIb3YIOT apoBkie MenbEuNEL. [Ilapu paciiomusaoT
M NMPOKATHIBAIOT YACTHILI H3MeJIBYAEMOTI0 MaTepHaia.

Ilopomku ¢ wacTuyamu chepuyeckoit GOpMEI M3 TYTO-
MIAABKMX METAJIOB (BoJibpaM, MoamndaeH, Huobuil) noxyua-
0T B HABKOTEMIIEpATYDHOHN nJiasMe AyroBoro M BhLICOKOYAC-
ToTHOrO paspaga. IIpoxomsa uyepes 30HY IJNa3MBI, YACTHIIHI
NJIaBATCA M INPMHHMAaIOT chepmueckywo dopmy, 3aTeM OX-
JIaKJAIOTCHA ¥ 3ATBEPAEBAIOT.

B xoze aucneprupoBaHMA XMMHMYECKMI COCTAB MaTepHMa-
Jia He M3MeHAETCH.

KOHJIEHCAIIHOHHBIE METOARI

OTH MeTOIK MOJKHO DA3JENHTh HA ABe IPYILIE.

Ileppasa rpynmna MeTOROB CBASAHA C OCAKAECHMEM YACTHIY
BCIIeACTBHE KOAryAAnmmM Jnodo6HBIX 3oieit. B pesynprare
ynapMBaHMSA PACTBODA MJIM YACTHYIHOIM 3aMeHbLI PACTBOpHMTE-
Jid (CHM2KeHNe PACTBOPMMOCTH) 00pasyercsa CyCleH3nus, a IOCce
ee QUILTPALMM H CYIIKH MOJYYAIOTCA OPOLIKH.

Bropaa rpynma MeTOIOB CBA38HA C NPOBEACHHEM XHMMH-
YeCKMX peakuMil (XmMHMYecKaa KouaeHcamma). Meroanl xm-
MUYEeCKON KOHJEHCAIIMA MOKHO KJIACCMHMUMPOBATH HA OC-
HOBe THIIA UCIIONb3yeMOiH peaxkiuu:

1. O6mennbie pearyuu mexcdy sneKxmpoaumamu,

Hanpumep, ocakienHEB Mesx (3yOHON NOPOINOK) mONy-
YAIOT B Pe3YALTATE PeaKI{MH:

Na,CO; + CaClz = CaCOzl + 2 NaCl.

2. Orkucaenue memannos,

Hanpumep, BRICOKOAMCIEDPCHBIH OKCHI IMHKA, ABIAIO-
mMuitcA OCHOBHEIM KOMIIOHEHTOM IMHKOBRIX GenuJ, Iojydva-
IOT OKHCJIeHHeM IIapOB MuHKA BosxyxoM npu 300°C.

3. Orxucnenue yzaesodopodos.

PazauuyHble BUABLI CAKHM, KOTOPYIO IPUMEHAIOT IIPH IIPO-
M3BOACTBE PEe3UHE!, ILIACTMACC, TUNOrPpadCKOM KPACKH IIOIY-
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YalOT CKHUTAHHEeM rasoo0pasSHBIX WM KHAKHX YIrAeBOLOpO-
JOB IIpM HeZOCTATKE KHCIOPOJA.

4. Boccmanoanenue orxcudos memannoas.

BoccTanoBlienne NpUPOLHEIM Ira30M, BOXOPOAOM HIIH TBEp-
ALIMK BOCCTAHOBHUTENAMHM UCHONb3YeTCHA AJIA NONYYCHUSA BhI-
COKOAMCIEPCHLIX METAJLNHYECKHX MOPOMIKOB. '

5. Tepmunecrcan duccoyuauyusa xapborunoce Memannos.

KapGoaunsr Me(CO), — neryume coegMHEeHHSA, KOTODLIE
00pasyIoTcd npu 06paboTKe METANIOB OKCHAOM YrJiepoAa IIpH
nasiaeann 200 atrm m remmeparype mpumepmo 200°C. Ilpm
HaTpeBaHHHM KapGoHMILL MCIIAPAIOTCA M PA3JIATAIOTCA, 00pa-
3yd BHICOKOAVCIEPCHRIE METAINIeCKHe IOPOINKH,

6. nerxmporus eodnbLx pacmeopos conreil.

9THM METOAOM IIOAYYAIOT BHICOKORMCIIEPCHEIE NMOPOINKH
METaJJI0B B CILJIABOB BLICOKOM CTEIIeHH YHCTOTHI.

TaxkuMm 00pazoM, METOALI XHMHUYECKOM KOHASHCAIIMH CBA-
3aHLI ¢ H3MeHeHUEeM XMMHYeCKOro COCTaBa MATEPHAJIOB.

19.3. OBIIAA XAPAKTEPHCTHKA IIOPOMIKOB

OOBIMHO NOPOMIKM PACCMATPUBAIOT C TOYKHM 3peHHA NpPH-
POABI BellleCTBA AUCIEPCHOH (ashl M pasMepoB YACTHIL.

IPAPOJIA BEHIECTBA THCIIEPCHOH ®A35I

PaccMOTpUM TONBKO Te XAPaKTEePHCTHKM BEIeCTBA, HA
KOTOPEIX OCHOBAHBI CBOMCTBA IIOPOIIKOB, BAMAIOIIME HA TEXHO-
JIOrHIO WX MCIIOJB30BaHMSA M NepepadoTKH.

Koresus onpefiensier CBA3L MEXAY MOJeKyJaMHu (aToMa-
MM, MOHAMM) 8HYympu Tejia B npefejax oxHou daswl, T. e.
NIPOYHOCTb KOHJEHCUPOBAHHLIX TeJd M HMX CIOCOGHOCTBH IIpO-
THBOJEHCTBOBATL BHEITHEeMY Bo3zelicTBuio. CiaefoBaTe ILHO,
JHepzemuiecKue sampamsl npu ducnepeuposanuu mem 60ab-
we, wem Oonvite rozesus. Kpome Toro, BeIu4MHA KOTe3HH
onpejenseT TAKYIO BAXKHYI0 XapDAKTEPHCTHKY IIOPOIIKA, KaK
ero HaceinHag macca. Hacsinnaa macca — macca NopoHIKa,
KOTOpHII 3aHHMAET eIMHMYHEIA 06beM NPE CBOGOJZHOM ero
3aIlOJHEHHMH, «CBOOONHOH yHAaKOBKe YACTHMI». dem OGolbme
KOTe3MOHHBIE CHJIBI, TeM CHJIbHEee CBASH MeXKAY YaCTHUAMH,
TeM XAO0THMYHee OHM PACIIpejielieHN no o6semy QopMBI I TeMm
Gonbme o6neM cBOBOAHOM YIAKOBKH M COOTBETCTBEHHO MeHb-
Ie HACHIMHAA MAacCa. Eciu KOresMs MaJja, TO MaJbl CHJBI
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CUeIieHus, NOPOINOK Jiydille VILJIOTHAETCS IIOX AeHCTBHEM
CHJIEI TAXECTH M 00 beM CBOOONHOIT YIAKOBKM JaCTHL, OKA3HI-
BaeTCA HeGOILINMM.

Anresus — 9TO fABJeHHe COeQMHEHHA IPHBEICHHLIX B
KOHTAKT IIOBePXHOCTeH KOHAeHCHMPOBAHHEIX ¢as. Hanpumep,
YACTHUKH IIOPOIIKA B3aHMMOJEMCTBYIOT CO CTEHKAMH €MKOC-
TH, B KOTOPO# OHM HaXOAsATCA. Afre3us o0yCJAORIMBAET IIpH-
AUNaHWe U YAep:KaHMe YACTHI Ha IoBepxHOCTH. Yem Gonb-
mie aAresnd, TeM caoxKHee GOpOThECA € NpPMIMNaHMEM IOPOII-
Ka K CTeHKAM TeXHOJOTrM4eCKoro obOpyAoBaHuA.

Ayroresma — 4YacCTHHIH CAyYall aAre3wH — CHEILIeHHEe
00UHAKO08bLX 110 COCTABY U CTPOCHHIO YACTHH,. AATe3MOBHOE K
ayTOre3MOHHOE B3aMMOAeHCTBMe HaNpaBJieHH INEepPIeHANKY-
JIAPHO ILIOIIAAM KOHTaKTa. B pesyJibTaTe afiresmm 4acTHIbI
MOpPOMmIKa IIPMMKMMAIOTCA K IIOBEPXHOCTH, & NOJ AEHCTBHEM
ayToresMm — ApYyr K APyry.

AyToresmusa onpeaeiseTcd, IAABHEIM 00pa3oM, IPpHPOOi
¥ CHIIONH MeKYacTHYHOro B3ammogelicTsus. OCHOBHOM BKJIaJ
B MEKYACTMUHOE B3aMMOJAeHCcTBHE BHOCAT

& MEXMOJIEKYJNAPHOE IIPUTAMKCHHE;
& 3JeKTPOCTaTHYeCKOe OTTANKHUBAHHE.

DNeKTPOCTATHYECKOE OTTAJNIKMBAHHE CBA3ZAHO € IOABJeE-
HUEM 3apAka NOBEPXHOCTH IIPH IlepeMeIleHMM YACTHL, APYT
OTHOCHTEJILHO APYyra M MX coyZapeHuax. Poak saexTpocTa-
THUYECKHX B3AMMOJAEHCTBHH 0COOEHHO BeJaHMKA INA IMOJIMMep-
HEIX YaCTHIL. :

YCTAaHOBJIEHO, UTO ANIA chepHUEeCKHAX YACTHI, YMCJIO TOUEK
KOHTAKTOB He npeBbimnaeTr 12, Yem Gosbimie TOYEK COIPHKOCHO-
BeHM#A YaCTHI], TeM GoJbllie NOBEPXHOCTh KOHTAKTA M MEHbIIe
yAenbHasa noBepxHocThb. Ilox noasepxmnocmuio xonmawxma nns
MOPOINKOB IIOHMMAIOT IIOBEPXHOCTb ABYX CONPHMKACAIOIIHXCA
YACTHII, PACTIONOKEHHYIO B 30HE JAefCTBHSA MOJIEKYNIAPHEIX CAJ
(~ 0,1 am ). [Ina chepruuecKol YacTHIHI pAIUYCOM 7 TIOBEPXHO-
CThIO KOHTAKTA CUHUTAETCSH [MOBEPXHOCTD €€ CETMEeHTA C BRICOTOH
h=10,1 EHM , & 10NA 9TOH HOBEPXHOCTH COCTABJIAET

_2nrh-n, hn,
- - 13
4nr? d
rge n; — 4YMCcIo KOHTAKTOB, d = 2r,

W3z npuseaeHnoit GopMyibl CleLYeET, UTO NOGEPXHOCMDb
KOHMAaKmMa yeeauiusaemcs ¢ YyMeHbueHUeM pasmepa wacmuy. .
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PABMEPHI YACTHI HOPOHIKA
(AUCIIEPCHOCTb)

Or pasmepa 4YaCTHI, 3aBMCHT YAeJbHAA ILNOUIANL MEXK-
¢dasnoi noBepxHOCTH Sy,. Hamomuaum, uro pusa chepuyeckoit
YyacTHIEl AuamMerpa d:

2
3
SYJ! = -‘—S—llz— = dnr =—=§, CM-I,
Vi 4_3 r d

—nr

3
a AJA YacTHML, CIOMKHOU (HOpMEl

p
Syn = :i- ’

rae B — roadbduunent, sapucamniit or popmsl wactuy, (B > 6).
¥YBesinueHne yaenbHOM MeKGa3HOM ITIOBEPXHOCTH IPUBO-
JUAT K CHeAYIOIeMy:
® UHTEeHCHA(HMKAIMH [IPOLECCOB, IPOTEKAIONINX Ha IIOBEPX-
HOCTH IIOPOIIIKA;
® YCHJIEHHMIO APKOCTH OKPAaCKM IIUI'MEeHTOB;
& MOBLIIEHMIO KAYEeCTBa KOMIO3ZUIIMOHHEIX MATEDHAJIOB;
s YJIYYMIEHHUIO BKYCOBBIX KAYECTB MMHMINEBLIX IIPOLYKTOB.
Ozanako ¢ yMEHbIIEHNEM pPa3sMepOB YACTHI] HOPOIIKA YCH-
JIMBAIOTCHA M er'0 HeraTHBHBIe CBOficTaa:
® CIIeKMBAEMOCTD;
s NPHJINIIAEMOCTh K IIOBePXHOCTAM 0GOpYAOBAHUSA M Taphl;
s yMeHbLIIeHHME TEKYy4eCTH (CHIIYYeCTH).
JTO 3aTPYAEAET TeXHOJOrnYeCcKHe IIPOIecchl: CMeIleHue,
JIIO3UPOBKY, TPAHCIIODTMPOBKY H AD.
Hauwnaa ¢ HEKOTOPOro Kpumu4eckozo pasmepa JacTHII
(do,xp) cHIA CBASK MEXAY YacTHOAMH F, CTAHOBUTCA paBHOM

caie TAXKECTH: n
2 P = mg,
1

rae n — 4YUCAO KOHTAKTOB, M — MACCA YACTHILI; § — YCKO-
peHue cBoGOLBOrO MageHnd.

NanvHeilllee yMeHbLIIeHNE PASMEPOB YaCTHUI, NPHUBOLUT
K CAMOIIPOM3BOJILHOMY OOGpPA30BAHMID IIPOCTPAHCTBEHHBIX
CTPYKTYP.

JJia BRICOKOAMCIIEPCHBIX ITOPOIIKOB KpUTHUYECKHI pasMep:

F 1
o sp = [

CB ]-3— .
Apg
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rae Ap — sddeKTHBHAA NJIOTHOCTL YACTHIIH B AMCIIEPCHOH-
HO# cpene (AP = Paaer = Prea = Puscr). IIPM pacueTe peasbHBIX
3HaueHuil dyy, HoNydaeTcd BeawunHa ~ 100 mrm. na yB-
JNAKHEHHBIX NOPOLIKOB, B KOTOPHIX CYIIECTBEHHYIO POJb MI-
paoT KaNUIAPHBIE CHJIBI, 3HaUEHNE dg ¢p HA MOPANOK HONB-
me. Wrax, smradenme dy ., CIYKHT KpUmMepuem azpezupye-
MOCMU TIOPOIITKA. '

BricoxkogucriepcHbEIe IIOPOIIKM € AMAMETPOM HACTHL, o
ropasno MeHbIue do ., ABIAIOTCHA C6A3HOIUCnEPCHbLML, B HUX
BO3HMKAET IPOCTPAHCTBeHHaA CTpyKTypa. Ecam d >> do yp,
TO TaKWe MOPOIIKH ABIAIOTCA C80000n0duCnepcHbIMU.

19.4. CBOICTBA IIOPOIIKOB

XapsKTepHBEIMHM CBONCTBAMM IMODOINKOB ABIAIOTCA CRO-
" co6HOCMb K Mmeyerulo U pacnviaenuio, payudusayus (nepe-
XOJ B COCTOSHME, NOKO0HOe KUAKOMY) H 2DAHYAUPOEaHUE.

CIIOCOBHOCTD K TEYEHHIO
H PACHALLIEHHIO

ITopomxku, TAK e KAK CIJIOIIHEIE TE€Ja, CIIOCOOHR! TeYh
oA meiicTBHEM BHEITHErO YCHJIMA, HAINPABIEHHOro TAHIeH-
IHMAaNbHO (II0 KACATENLHOHN) K MOBEPXHOCTH.

CniocoGHOCTE K TeWEeHHIO MJIM JBMIKEHMIO IIOPOINKA HA IIO-
BEPXHOCTH CJOA HAOGHIOLAeTCA IIPH INePECHIIAHMH IIPOLYKTOB
WJIM IPH THeBMATHMYECKOM TPAHCIIOPTHPOBAHMH CHITYMHUX IIPO-
aykroB., Takoe ABMIKeHHMe JIeXKHWT B OCHOBE IepeHOCA IlecKa,
MO4YBEI, CHEra BeTPOM: IIeCUAHBIe WM CHEXHHEeE 6ypu, spo3us
nous. B oTnuuue OT TeYeHHUA CILJIOIIHLIX TeJl TeyeHHE IOpOoI-
KOB 3aKJIIOYAETCS B OTPLIBE CJIOA 4acTHI OT cebe mogoGHRIX
HMJY OT TOBEPXHOCTH M B IlepeMellieHWH OTAENbHBIX YACTHIL
HMJIM UX ATPeraToB IIpM COXPAHEHMM I'PAHMILI PA3Zesia MeXKIY
HAMU. [[BHKeHHMEe MOMKET OCYIIIECTBIATLCA TpeMda cnocobamm:

® YACTHIEI NEPEKATHIBAIOTCA II0 IIOBEPXHOCTH;

® YACTHI{kI OTPLIBAIOTCHA M MAaJaloT OOpPATHO, T. €. IepeHo-
CATCA «MPBIXXKKAMH»;

® YACTHIEI [IEPEHOCATCA B COCTOAHUM A89PO3O0JA.

B xauecTse IpMMepa PACCMOTPHMM ABMIKeHMeE IeCKa, IoMe-
IIEHHOro TOJICTBIM CIIOEM HA JHO A3POAUHAMHYECKOH TPYyOBI.
IIpu onpepeneHHON CKOPOCTHM BO3AYXA YACTHIE, BRICTYHAIO-
1¥e U3 CJOA MMeCKa, HAUMHAIOT IePEeKATHIBATLCHA 110 IIOBEPXHO-
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ctn. OgHAKO, IONas B He(oJblIMe YIIIyONeHus, OHU OCTAHAB-
nuBawTca. EC/M YBeININATEL CKOPOCTh BO3LYXa, HEKOTOPOE KO-
JIUUECTBO YACTHL, IEPEKATHATCA 110 IIOBEPXHOCTH M OCTAHOBHTCH
n T. g. [IBmKymIiyeca NeCUMHKM, CTAJKHBAACh ¢ Gonee Kpym-
HBIMH, BRICTYIIAIOIUMY HaJ IIOBEPXHOCTHIO, IIOJCKAKUBAIOT.

ITpu HEeKOTOPOIl CKOPOCTH BO3AYXa, HASBIBAEMON Kpumu-
yecroll, OONbINAA YACTH YACTHL, OyAeT NepeABUraThCA NPBIK-
Kamu. M3 moamamcnepcHOro INOpPOIIKA BHIAYBaeTca OoJiee
menxas ¢paxnua, Camas ToHKadA QpaKkiusa oA gedCTBHEM
BO3AYIIHOIO NOTOKA IIEPEXOJHMT B COCTOAHHE a’p030JA H B
T&KOM BHJIe NepeMellaeTcd HaJ IOBEPXHOCTBIO ITOPOLIKA.

OnpITH IMOKA3AJM, 4YTO AJA IOPOIIKA € YACTHIIAMH,
HMeIOIMUMH pazumyc Ooabine 50 MKM, KpUTHYecKasas CKO-
POCTL «TEUEHMA» IO MOBEPXHOCTH IPONOPIUOHANLHA .[r .
Ecau r < 50 MKM, KpaTHYECKAsS CKOPOCTh BO3PACTAET IpU
nepexone K OoJiee MeJIKUM YaCTHMIAM OJiarofapd MoJeKy-
JAPHBIM CHJIaM, JeACTBYIOIHMM MEKAY YaCTHI[AMHM.

PaccMOTpeHHBI BHIle XapaKTep TeYeHus MOPOIIKOB 00yc-
JIOBIIMBAET 3aBHCHMOCTEH TEKYYeCTH [IOPOINKOB OT afre3moH-
HEIX H ayTOre3MOHHBIX CHJ, BaTPYAHAIOIIMX OTPLIB M Iepe-
ABH)KeHHe YaCTHUIl. YUYMTHIBAA PACCMOTPEHHYIO BbIIlle 3aBH-
CHMOCTb HHTEHCHBHOCTH MEXXYACTHYHEIX B3aMMOAECHCTBMM OT
PasMepoB YacTHIl, MOKHO CHeJIATh BAMKHEIA NpaKTHUYeCKHI
BHIEBOJA: 2pyboducnepchuie nopouxu obaradaiom Oonee &bico-
KOil mekytecmolo, eM 6bicoKoOucnepcHble,

Crnexyer TaKke UMETb B BHAY, YTO ANA MATKKEX BEIIECTB
XapaxTepHa IaactrudecKkas AedopManusd, B pesyybTaTe KOTO-
poii yBeJMYUBAETCA IJIOIIALL KOHTAKTA YACTHMI|, & SHAYMT,
YMeHbOIAETCA TEKYUecTb.

BaxxHOi1 XapaKTepuCTHKOI NOpPOIIKA SABJIAETCA €ro pac-
nolaAeMocmb NPY Nepechinaiun, OHa onpeesseTca CUIAMHA
CIeNAeHNA MeKAY YacTHMIAMHM, CJieJOBATEeNbHO, YBelINYHMBa-
ercs IIpM BO3PAaCTAHNM PasMEpOB YaCTHI, M YMEHLIIAETCH C
VBeJInYeHNEM BIIAXKHOCTH.

Cy1iecTByeT HeCKOJIBKO aMIIMPUYECKIX 3aKOHOMEeDPHOCTeH:

e ruapodo0HbIe MOPOINKH PACHELIAIOTCA JYYIle, YeM I'Hj-
poduiaLHEIE;
s NOPOIIKH M3 TBEPALIX BEIeCTB PACIbUIAIOTCS Jydile, yeM

A3 MATKHX;

& MOHOAMCIIEPCHBIE IIOPOIIKM PACIBIIAIOTCA Jy4Ille MNOJH-

JHCHEePCHEIX.
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OIYHATAZAIAS
(ICEB00KHKEHHE)

IlceeOooncurnenue — 310 NpeBpalicBNe CIO0A NOPOIIKA
NOA BIMAHHEM BOCXOZHAINETO ra3oBoro MNOTOKAZ B CHCTEMY,
TBepAKe YACTHIOE KOTOpOH HAXOSATCA BO B3BeIIEHHOM CO-
CTOAHMY, HAITOMMHAIOIIYIO SKAJKOCTD — RCe8J00MCUNeHHbIL
caoli. M3-3a BHEIIHErO CXOACTBA ¢ KMOAINEH MHUAKOCTHIO,
IICeBAOOYKMIKEHHEIH ClO YACTO HASHIBAIOT KUNAUWUM CAOEM,

IIpocTeiimyio neceBAOOKMMKEHHYIO CHCTEMY CO3JaI0T B 3a-
NIOJIHEHHOM CJIOEM HIOPOLIKA BePpTHKAILHOM anuapaTte, depes
JHMIe KOTOPOro pABHOMEPHO IO CeYEeHHUIO BBOMAT UHepTHHIH
O UKAIOLIU areHT (ras).

ITpu ero HeGOABLINOH cKOPOCTH W IIOPOIIOK HEMOABMIMKEH.,
C yBenuueHuem W BBICOTa CHOA HauwHAET BO3pacTaTh (cioik
pacmimpsierca). Korga W gocTuraer KpHTUYECKOTro 3HAYE-
HHA, NPY KOTOPOM CHJIa IHAPABAHYECKOr0 CONPOTHBICHUN
ClOA BOCXOLAINEMY IIOTOKY CTAHOBMTCH pPaBHOH Becy TBep-
BRIX YaCTHI, cJioii nmpuobpeTaeT TeKydeCTh M IEPEXOLHT B
NCeBAOOKHIKeHHOS COCTOSHHE,

Ecau nopomox aBiAsieTCA BHICOKORMCIEPCHBIM, CKAa3hIBA-
eTcd CHAa CLeIUIeHUs YACTHUI ¥ HalliomaeTcs He paBHOMep-
HOe pacllIMpeHHe IIOPOIIKa, a 00pasoBaHue OTAeALHEIX arpe-
raToB. Mexay HUMH BOSHHKAKIOT KAHANK, II0 KOTOPHIM Ipo-
XOXMT B3HAYMTEJLHAA 4YACTh I'asa. DTO G2Pe2amMusHAS
payuduszayus. Tak kar ¢ yBeIndeHHEM PasMepa YaCTHIL I'HJ-
POAMHAMHYECKHE CUJIEI BOBPACTAIOT, & MOJEKYJAADHEIE CHILI
ocJa6eBaloT, MOMKHO OMKHIATH, YTO HPH HEKOTOpOH cpemHeil
CTelNeHH AUCIIEPCHOCTH HOPOIIKA YCHOBHA AAs duaymansa-
uuu 6yayT onTumMaabEbiMA. U geiicTBATENLHO, HaHOOMNEE PAB-
HOMepHad ¥ noaHasa Gayupusanua HabaogaeTcs AiNA IO-
POILKOB, PAAMYC KOTOPHIX Oausok Kk 20—-25 MKM.

JluneiiHas CKOPOCTS OMMIKAIOINErO areHTa, IpHM KOTOPOMH
NOPOIIOK NepeXOoauT B NCEBAOOKHKEeHHOe COCTOAHNE, Ha3hI-
BaeTCA CKOPOCTBIO HAYATA IICEBRO0KMIKEHNA HIIH €TI0 nepeois
Kpumuuyeckoii cropocmuio Wy. lna Menkux uactur, (d < 1 mm)
Wy ~ ds, ana xpynaux (d 2 1 mm) Wy ~ fg . W, yMeHbIna-
eTcd ¢ YBeJIMYeHHMEM IINIOTHOCTH BOCXOAAIIEr0 HOTOKA.

IIpu panvueitinem Bospactanmu W cioil paspymaercda u
HAUMHAETCA MHTEHCHBHBI BHIHOC NOPOHMIKA M3 ANIAPATA.
OTBeuawilas AAHHOMY COCTOAHMIO CJA0A CKOPOCTH HMOTOKA
HABBIBAETCA CKOPOCTHIO YHOCA (CBOOOXHOI0O BUTAHKA) YACTHI]
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MM 8mopoil kpumuieckoil ckopocmuvio nceedooxcuncenus Wy,
npeBbimmatomeit W, B aecaTku pas. Eciu cropocTs oxuxalo-
mero aresta 0oJibllle CKOPOCTH BUTAHMA CAMBIX KDYIIHRIX
YaCTHI, CJIOH MOMHOCTHLIO YBIEeKaeTca motokoM. Ecnu mocae
NOCTIKeHAA NONHOH (QAyHAH3ANHEM MOPOIIKA MOCTEIEeHHO
YMEHBHIATE CKOPOCThL Te4YeHH#, TO IIpH IIOJHOW OCTAHOBKeE
TOKA I'a3a CAOo# MOPOLIKA OCTAHETCA B PACIIMPEHHOM COCTOMA-
HAA, AJs BO3BpAIIeHHS B HEPBOHAYANLHOE COCTOAHME €ro
Hazo yrpactu. OTciofa ciefyeT, uTo B PacIIMpEHHOM CIIO€
KOHTAKT MEXAY TaCTHIAMH COXPaHAETCH.
TIceBaOOMMREHEE ra3oM — HauboJee PacIIPOCTPaAHEHHBI ]
cnoco6 monydenus ICEBJOOMHUIKEHHLIX CHUCTEM, XOTH CyIIe-
CTBYIOT M ApYyTHe cHocolni.
IlceBROOKMKeHABIH CJIOH MPUMEHAETCA OYeHb MIUPOKO:
® [CEeBAOOKMYKEHNE B IIPOTOYHLIX CHCTEMAX «[a3—TBepaoe
TEeJO» YacTO NMPHMEHAIOT NPHM HArPEeBaHMH M OXJajKJe-
HHH, 8AcOpOLMH, CYIIKe M T. I.; IPH 3TOM CO3IAIOTCHA
ONTHMAaJbHbIE YCJIOBHS B3aumojeiicTsua ¢as;
s MHOI'OYHMCJeHHbIe XHMAYECKHE IIPOLIECCHI;
e TIOAyYeHHME IPaHYJMPOBAHHBLIX NPOAYKTOB.

IMHEBMOTPAHCIIOPT

910 BHA TPYGONPOBORHOTO TPAHCIOPTa AJA IlepeMellie-
HAA CHITYIHX MATEPHAJIOB IOJ AedicTBHMeM rasa. IlHesMo-
TPARHECHOPT MIAPOKO HCIIONB3YeTCd B XHMHuYeCKOH, Hedrexm-
MHuYecKOil, HedrenmepepabaTrBawieil U Apyrux OTpaciasax
HPOMBINUIEHHOCTE HE TONBKO JAJA NepeMeleEns MaTepHa-
JIOB, HO H K&K COCTABHAA YaCTh TEXHOJOTHYECKHX IIPOIECCOB
B CHCTEMAaX «I'a3—TBepAoe TeIo».

ITpernmMymecTBa TEEBMOTPAHCIIOPTA:

¢ IIPOCTOTA;
¢ BHICOKAA NPON3BOARTEALHOCTh M HANEKHOCTL;
® BO3MOZHOCTH IOJHON aBTOMATH3ALHH.

Hawbonee pacnpocTpasieHHEIH TPARCHOPTHPYIOIIHI ATeHT —
BOBAYX, XOTA 0O TEXHONOTHUECKAM COOOpAKEeHUAM MOTYT HC-
IOJBE30BATHCA K APYTHE rasH.

CKopoCTE NlepeMelieHAs MATePHMAaa 3aBHCHT OT:

® pa3MepOB YaCTHIL;

® ILUIOTHOCTM YACTHIL;

& KOHOEHTpauuy TBepAoil dasnl;

® ILIOTHOCTH, BASKOCTH M CKOPOCTH Tasa.
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CxopocTh TPAaHCIIOPTUPOBAHAA NEIIEBUAHKIX MATEPHATIOB
HM3KOH KOHIEHTPAIUM MOKeT NpHOIMKATHECH K CKOPOCTH
JBIKEHHMA Tasa, IPH IIHEBMOTPAHCIOPTE B IJIOTHOM CJOe
CKOpOCTh He NpeBninaer 4—7 m/c.

T'PAHYJIHPOBAHHE

I'panyauposanue (rpanynanmua) — (popMUpOBAHHE TBEp-
JIBbIX yacTMI, (rpaHyJ) OIpeAeNeHHBIX pPA3MEpoB H ¢oOpMH €
3aaHALIMHA CBOMCTBAMH.

Pasmep rpaHys 3aBHCHT OT BUa MaTepHala, ciocoba ero
AanbHeiimeil nepepaGoTKY ¥ NIpUMEHeHNA M COCTABJIACT OG-
HO (B MMm):

AN MMHepaJbHEIX yaoOpenunii — 1-4;

1A TEPMOILJIACTOB — 2—5;

Aada peaxktomnnactTo — 0,2—1,0;

IUIA KAYYYKOB M Pe3HHOBHIX cMeceit — 15~25;

AJiA NeKapcTBeHHBIX IpenaparoB (tabmeTtkn) — 3-25.
PDopmMupoBaHTEe IPAHYJ pasMepOM MeHbIle 1 MM mHOTZA
Ha3BIBAIOT MUKPOZDAHYAUPOBAHUEM.,

ITo cBoeit mpupoje rpaHyJupOBAHME ABIAETCHA IIPOIEC-
coM, o0paTHRIM QIYMAMBANUM H pacHslleHMio. I'paHynnpo-
BaHUE MOXeT OBbITH OCHOBAHO HA YIJIOTHEHHMH IIOPOINKO00-
Pa3HBIX MATEPHMAJIOB € MCIOJAh30BAHAEM CBARYIOMMUX uian Ges
Hux. OHO yayuliaeT ycJIOBHMA XpaHEHHMS BEIECTB H TPAHC-
NOPTHPOBKY; MO3BOJAET MEXAHWUSHPOBATL M aBTOMATHU3HPO-
BATBH NPOIIECCHI IOCAEAYIOIIEro MCIIONL30BAHMA IIPOAYKTOB;
MOBLIIAET IPOMSBOAMUTENLHOCTh M YAYUINAeT YCJIOBUS TPY-
Jla; CHUKAeT MOTEPH CHIPhA M I'OTOBOM MPOAYKITHM.

BaxpeliitnMM MeTOZAMM rpaHyJIApPOBAHMA SABAAIOTCH CY-
X0e rpaHyipoBaHNe, MOKpPOe OKATHIBAHHE M NPEecCOBAHHUE.

Cyxoe rpanyampoBagne. IIpu cyxoM rpaHyJIHpOBaHHH
nyreM o6KATHBAHMSA B CIleMUAaJILHBIX Bpamjaommxcsa Gapa-
fanax B NOPOIIKOOOPABHYI0 MacCy BBOAAT «3APOALINIMY —-
MeJIKMe NJIOTHbIE KOMOUKH TOTO JXe BelleCTBa, 4TO M mOpOo-
IIOK, MJIM MHOPOJHbIe (3epPHA PACTEHMIi, KPHCTAJJIL caXapa
U T. &.), Ba3KHO TOJIbKO, YTOGLI OHM He ObIJIM HAMHOIO TH-
JKeJiee, yeM BeIecTBO Iopouika. IIpum obkaTwrIBAaHUM NOpO-
IIOK Kax OBl HaJluIlgaeT HA 3apOALININ, M IIpM 3TOM ofpasy-
1oTca chepudyeckue rpagyanl. Yucio rpanyn o6bI4HO PaBHO
YHCIY 3apOAKIIIeii, M 2TO MIO3BOJIAET, MEHASA COOTHOIIeHHE
MeKJY KOJHMYeCTBOM IIOPOMIKA M B3apOALIIIei, IOJYYaTh
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TpPaHyAH a1000r0 paszmepa BmioTh A0 1-2 ¢M B monepeunn-
Ke. BaXHO OTMETHTH, UTO C YBCIHUEHHEM COOTHOIIeHHUS
«TMOPOITOK—3aPOALIIITA» CHIMALTCA NIPOUHOCTH IPAHYI.

YeranoBneHoO, YTO MPAHYANPOBaHWe uier Hamboiee ad-
dexTnBHO PN cpefHeit CKOpocTH 0OKATEIBaHEA. IIpH oueHn
OONBIIAX CKOPOCTAX IEeHTpOOeKHAA CHJA IMPHIKMMAaeT Bech
TIIOPOIIOK K CcTeHKaM 0apabaHa M NMOPOIIOK He OGKRaTHIBaeT-
cd. JIpn oueHL MANHIX CKODOCTAX He AOCTHraeTcs Bpamja-
TeALHOrO ABHMKEHWA IIOPOINKA, NMPH KOTOPOM OAMH CJAOM,
HaKaTHIBAACh HA APYroii, o0ycJoBIMBaeT TpeHUE UACTHII,
HeobxoaMMoOe AuA TrpaByaAmpoBaBEnA. OTAennHEE YACTHI(HL
IIOPONIKA TIOA AeiiCTBMeM MOJEKYAAPHHX CHA BCTYHAIOT BO
B3auMojeiicTsre, 00pasysa arperarThl. IIpHUYRHON BO3HHKHO-
BEHHA AOCTATOUHO IIPOUYHOH CBA3H MeMJY HaCTHIAMH MO-
JKeT OHITL JING0 KOHTAKT 4acTHI[ B 0c060 AKTHBHEIX yuyacT-
Kax, 1r00 COMPMKOCHOBeHMe YACTHI] INOCKHMH PPaHAMH, B
pesyabTare uero MeKMOJEKYASpHHE CHALL fAeiicTBYIOT HA
CPaBHATENLHO (OJABIIOH IAOmAaAM.

Ecay IOPOLIOK IepeMelIMBATh HAM MepecHIaTh ¢ He
CAUIMKOM GONBINIOH CKOPOCTEIO, BeZlymiel K paspyleHHIo ar-
peraToB, B NOPOIIKe IOCTENeHHO GYAYT HAKAIIIMBATECS arpe-
raTel yacrun,. BegefcTBHe MeHBINEH KPUBASHE IIOBePXHOCTH
STHX arperaToB IpH CTONKHOBEHUH UX C OTHENLHEIMH YacTH-
namMy nociaefHue NPHUANNAIT K HAM 0co0eHHO mpouHo. Bee
9TO MPUBOAHT K TOMY, UTO MOCTENmeHHO BeCh MOPOIIOK TIpe-
BpalliaeTcs B arperaTh-rpanyasl. PopMa aTHX arperatos foi-
KHa OHTH 6aM3Koi K chepruecKoil, Tak KaK Bece BEICTYIIE! HA
IIOBepXHOCTH 3TUX I'DaHYJ CrAAKHUBAIOTCA IPH IepeMelnInBa-
HUW WJIN NepechINaHun.

TlonoxnATeNnsHYIO PONE 3apPOZABIIEH IPHA IMPaHYJIUPOBAHHN
MOXHO 00BACHUATD X foJbImeit Maccoit ¥ MeHbIIeH KPUBH3HOMK
TIOBEPXHOCTH II0 CPABHEHWIO ¢ YACTHIAMME IIOPOIIIKS, UTO CIO-
cofeTByeT HaINNAHTIO OTAEALHBIX YACTHIL HA 3aPOARIIIN, 3T0 B
TIIPUBOAMT K I'PaHyIMpoBanuio. C yeeluyeHdeM AIUTEILHOCTH
00KAaTHIBAHUSA BO3PACTAET IJIOTHOCTE M NMPOYHOCTL TPAHYIL.

Cyxoe rpaHyJIApOBaHAE MMeeT MECTO TAKKe mpH HeHH-
TeHCUBHHIX MeXaHUYECKHX Boafeiicranax. Tax, npn npocen-
BAHHH MYKH 9epes CHTa HA X ITI0BePXHOCTH BO3HUKaeT (Beael-
CTBUE TOJMKOB IPH NepeKaTHIBAHUH YACTHYEK ¥ MATKUX yAa-
pOB TpaHy/bl O IPAHYAY) GOABIIOE UMCIO KOHTAKTOB H
o0pasyioTca He OYeHb IPOYHEBIe OKATHIIIH,
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Mokpoe oxarpiBanme. IlepBaa cragusa saxiiouaercd B
CMAYMBAHMH YACTHI IOPOIIKA CBA3YIOINM, B KadecTBe KO-
TOPOr0 HCIOJIB3YeTCA BOZAa, CYIL)HT — cnuproBas Oapaa,
€MecCh C BOZOi M3BeCTH, IINHEI, IIJIAKOB B APYTHUX BXKYIIAX
MatTeprasyioB. B pesyinbraTe o6pasyioTcd OTAENLHBIE KOMOY-
KH — araoMepaThl YACTHI, ¥ TPOHCXOAHAT HacJaWBaHHAe Mex-
KHX YaCTHI, HA 00Jee KpymHEIE.

Bropas cTagEA COCTOHT B YIJICTHEHHH AIJIOMEPATOB B
clI0e MaTepHana. JTOT OPOLECC ocymecTBasercA B Gapaban-
HBIX, TAPEJBLYATHEIX MR BROpAOUOHHEIX TPaAHYJNATOPAX.

TIpeccoBamme — mnonydenwe rpaEyna B topme Opmxeros,
IUIHTOK, TabIeTOK TyTeM YILIOTEEHNA CYXHX MOPOIIKOB, AMEN0-
INEX BAAKHOCTS 10 15% , HHOTZA ¢ DOCTIeAYIOIHEM ApobneEneM
cnpeccoBaHHOre Marepmana. JJia mpeccoBaHHMsA HMCIOJB3YIOT
BAJIKOBRIe ¥ BAJLIEBHIE NTPECCHl BIK TaGreToYnbIe MATTHHEL,

IIpeccoramue mpoucxonauT B ¢opMax HOJ BHICOKHM /aB-
JieHHeM. DHeprus pacxoAyeTca Ha YILIOTHeHHe 3al0TOBKH B
pesyabraTe AedopManuy IaCTHI[ H X CMeneHHA B MOPH, a
TaKiKe HA MpeojoneHNe CHJA TPEHHA MEXKIY YacTHIAMH H O
creHx” Gopmsl. IIpn TOBLINIEHNH AaBJeEHUA YBEJIUINBAETCH
NAOTHOCTE MATEPHANA M IUIOMAAL KOHTAKTA MEXAY YacCTH-
uamia, Yem Gonbiile MJIOmMAAMs> KOHTAKTA, TeM OPOYHEE CBASH
Mexay yacranaMu. s ynpodneHAA 3arOTOBKH B Hee MHOT-
L& D00aBASIOT HEKOTOPOe KOJHYECTBO CBASYIOLINX.

CIHEXHBAHHE

Crexcusanue — TPOLECE, OGYCHOBIEHHBIM A TUTENLHBIM
HAXOXKAeHNEeM CHITYINX MaTepuaioB B HEMOABHIKHOM COCTO-
AHNHA. B pesynbrare cie;KMBaHWA CHIIyYHEe MAaTEepHANBI Te-
PAOT cOOCOGHOCTEL TeYh W MOTYT IPEBPATHTHCA B MOHOJHT.
OcoOr1it Bpes cnexuBaHre OKA3LIBAET NIPA XPAHEHAW MYKH,
caxapa, Kpaxmana, ApoIiKel M APYTrHX DHINEBEIX MaccC.

KonmueCTBeHHO CREKHBAHAE MOMKHO XaPaKTEpH30BaTh
UPOYHOCTHIO CAEMKABIIEroca MaTeprala Ha paspus. OHa pas-
HA OPOYHOCTH HHANBUAYANLHBIX KOHTAKTOB IT,, YMHOXKEH-
HOil Ha X umciao N, B pacuyeTe Ha eAAHULOY IOBEPXHOCTH
CHINYYNX MaTepHajoB:

oY =1, -N.

TIpn caesxuBaHWHA OXHOBPeMEHHO TPOHCXOAAT ABA TIPO-
necca. Ilepawiii U3 HAX CBA32H C YBEAWUYEHHEM THCHA KOH-
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TakTOoB N, BULIEACTBHMe IIOCTENEHHOrO NPOHMKHOBEHUS Mell-
KHX YACTMI[ B NPOCTPAHCTBO MEXKAY KPYNHBIMH YACTHIAMI.
Bmopoii o6yciosieH yBeauIeHNeM MPOUYHOCTH MHANBUAYAJIL-
HBIX KOHTAKTOB BCIIe/CTBIE SATIOJIHEHUA AMEIOIIIXCS IYCTOT.

06a nmpomecca NPHBOAAT K IIOBHIMIEHAID TPOYHOCTH ChHI-
IyJe#l Macchl B MEeJAOM M K TIOTEpe ee MOABMMKHOCTH BIJIOTh
Zo o0paszoBaHNA MOHOJIHTA,

CaasnoguclepcHLie TOPOIIKH B TOM WA uHoM Mepe Tof-
BEpraiTcs CAEKABAHNIO.

PacTBopHMEe B BojAe MOPOINKEH (MHHepaJbHEIe yaodpe-
HAA, CAXapPHHH HeCOK) IPOABISIOT CKJIOHHOCTD K CJIeKHBa-
HHUIO P YBAAKHEeHWH H MOCJIeAYIOMEM BRICYIIMBAHNH, TAK
KaK TpH HOCTHKCHUX NepeCHIIeHusA PACTBOPA BHIACHAIOTCS
KPHCTAJLIBI, KOTOPHEE 00pA3YIOT « MOCTHKH CDACTAHMA» MEXK-
RY YACTUIIAMH TIOPOIIKA.

CaesnBaeMOCTh MOPOMIKOB TPHM XPAHEHHY B €MKOCTH
MOXKEeT BHIBHIBATH YBEJHUEHME IUIONAAH KOHTAKTA MEXAY
YACTHIAMHE B Pe3yJIbTaTe X ILIACTHYECKO AedopManun mox
THAMECTRIO BHINEJCXKAIAX CIOEB.,

Cnoco6rt 60pe6h CO CIeUBAHMEM MOMKHO YCIOBHO pas-
AeInTh Ha ABe GONLIONE I'PYNNH; AKTHBHEIE ¥ OACCUBHEIE,

Arxmuensle cnocofSsl IpefOTBPAIIAIOT CaexkuBanne, Oy
CBA3aHB! ¢ BO3AEMCTBHEM HA CBHINYYYI0 NHIIEBYIO MACCy A0
HaYaia CIeXMBAHMSA.

ITaccusuble cnocobbl — 3TO BOSBpAIEHHE CIAeKaBIIeMY-
¢ TMPOAYKTY HCXOAHOH TeKydeCTH MM YMEHBIIEHHE OTPH-
NATeALHEON0 BANSHAA CIeXKABAHMA,

IIpeaoTBpaTUTEL CHEKHBAHHE MOMHO CHeAYIOIMUMH OY-
TAMHA:

e peryanpoBanveM PHIHKO-XMMUYECKHUX CBOMCTB MPOAYK-
roB. T'mrpockonuueckue MOPOINKM rUApodobusmpyiorT,
MOAUPUONPYA TOBEPXHOCTDH YacTul, ¢ momomsio IIAB, a
B pAje CAY4YaeB — BBOASA TBepjble BHICOKOAUCIEDCHEIE,
HepacTBOpMMEIe B Bofie A0GABKH;

e BBejileHMEM BOAOTIOTAOMAIOINMX A06aBOK (HampuMep, B
caxap B00ABAAIT M3MEeJBYCHHYI0 MAJALTO3Y MM [IIIOKO-
3y, B IOBAPEHHYIO COJNb, HUCIONL3YEMYI0 B TeXHHIECKHX
neasx, — fo 2% NopolIKa LeoJnTa);

¢ YKpYIHEHMEeM YACTHUL, OPOIIKA oﬁpaaonaxmem rpapya
n rabaeTok;

e repmerusanuet eMrocrell ANA XpaneHUsA HOPOIIKOB.
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19.5. YCTOMIHUBOCTD ITOPOIIKOB

Iopomkr HeycTOMYNBE! IO OTHOIMEHHIO K arperaiin U
ceEMeHTalluA. 910 00bACHAETCS TeM, 4TO razoobpasHasa
cpejia He MOKeT B3amMoeHCTBOBATh ¢ ZACIEPCHOI dasoii B
TaKoil cremeHN, YTOOK NOBePXHOCTHAS SHEPrUa CHHUMKANACH
Io HeoOXOAMMEIX 3HaveHni. Manas mioTHOCTE rasoB orpa-
HUYHABaeT BO3MOXHOCTH PeryJUpOBaHASA TAKIKE CefUMeHTAa-
I{MOHHOM yCTONYHBOCTH,

19.6. IPAKTHYECKOE IIPUMEHEHHE
IOPOIIIKOB

O6sacTh pacopoOCTPaHEHUA MOPOIIKOB HeoObATHA. Hoc-
TATOYHO BCHOMHHUTE, UTO NIPOrperas COJHIEM [I0UBAa, mecya-
HEIe OTMEJIA ¥ MAAMHU, PPYHTOBEIE AOPOrH, TMOKPHITHIE TOJ-
CTHIM CJI0€M OBLTH, — BCe 3T0 HPUMEDH MOPOIMKooGpasHEX
cucreM. 3UMOi BHIIafiaeT CHEr, KOTOPHIH TaKKe MOXHO pac-
CMATPHBATE KAK MOPOMKOOGPA3HYI0 CHCTEMY, NMPHUEM Ha
ero npuMepe MOKHO TPOHUIIIOCTPAPOBATE BCe CBOMCTBA MO-
POINKOB, KOTOPHEIE MBl DACCMATDHBANH B 9TOH riaBe: CHo-
COOHOCTE K TEUEHHIO W PACHLUICHHIO, CASKHBAEMOCTE, I'pa-
HYJHPOBAHHE H JpP. OTH CBOICTBA B IPUPOAHEIX CHCTEMaX
YacTO NPUBOLAT K KAaTACTPOPHUECKUM IIOCACACTBUAM: HeC-
4YaHEIe U CHeXHEe 0ypH, CyXOBeH, CHEKHbIe JIABHHH.

Crons ke HeoO'bATHOU ABAdeTCA B 00AaCTH NpaKTHUe-
CKOr'0 IpHMeHeHHA MOPOITKOB. KpoMe TOro, mOpoOImIKH HMe-
10T HeMajoe 3HAYeHHWe M KaK CAMOCTOSATeNbHEle 00HeKThI.
IparTryeckn nw06as oTpacab TPOMEIILIEHHOCTA B TOH nan
UHOl cTeNeHH HMCHOJAL3yer MHOrOUYHCICHHBIe IOPOIIK000-
Pa3HLIe MaTePHUAJIEL.

He npereHfys Ha TONHOTY OCBelIeHHs, PACCMOTPHM 3/1eCh
JNIAIIL HEKOTOPHE ACNEeKTHl MPUMeHeHNs MOPOIIKOB B mHIe-
BOM M XMMHYECKO TPOMEBINIIEHHOCTH.

IMHNIEBASA TPOMBIMIIEHHOCTD

Muorne nIpoayKTsI THIEBHIX IPON3BOLCTB BEIIYCKAIOTCH
B BHUJie IOPOIIKOB: MYKa, KpaXMaJ, CAaXapHblil Iecox, caxap-
Had nyapa, CIenun, MOJOThHeEe Kode B KaKao, Cyxoe MOJIOKO
W CIMBKH, PasjHAYHEIe KPYIH # Ap. Heroropble mHINEBLIE
IPOAYKTHI BRIIYCKAIOTCA B BHJe I'PaHy] B TalJIeTOK, HanpH-
Mep, rpaHyANPOBaHHBIe Yail B Kode.
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Mporre BAAH OUIEBOTO CHPLA B TEXHOJOIAYECKHX TPO-
meccax MCNOJbSYIOTCH B BHAE MOPOIIKOB: MYKa, Kpaxmal,
cyXoe MOJIOKO M CyXWMe CIMBKH, caxapHas NyApa, Kakao-
TIOPOIIIOK, II0BAPEHHAS COJIb, Pa43MOJOThHIe MPAHOCTH, I'OpUH-
na u ap. KauecTBo nosyyaeMeIX TpoAYKTOB BO MHOI'OM 3aBH-
CAT OT CTeIeHH AWCIEPCHOCTH HCOOJL3YeMOr'o IOpOLIKa W
€ro npegBapuTeAbHO noAroToBKA. Tak, cBoeoOpasHas HeX-
HOCTL IMOKOJAAHEIX H3JEANH oIpefensercsa CTEIeHBI0 pas-
MOJa KaKao-nopoInKa, i moayyeHAs BhICOKOKAa4YeCTBeHHO-
r'0 IIOKO0AaJ[a HCXOAHBIN Karkao-NOPOIIOK JO/eH COAepKaTh
yacTHIBI pasmepoM He Gosee 10-16 mim.

Juns oOpazopaHud recTa HOPMAJLHOE KOHCHCTEHIHA MYKa
JOJKHA 00aKaTh ONpefesIeHHOM BAaronorjaoTATeIbHOH cIo-
COGHOCTBIO, KOTOpas BOSPACTAET C YBeJAHMUYEHHEM TOHKOCTH
momosa Myku., Kpome TOro, Myka HOABEpraeTcs mpeaBapH-
TennHOt moaroroBxe. Ee BHeP:KHBAIOT B TEMHOM IIOMeie-
HNHU Opu reMnepaType He Huske 12°C, a sareM IpOCEHBAaIOT.
IIpn srom Myka ocBOGOMKAAeTCA OT MOCTOPOHHUX YACTHL, M
aspupyercs, 9T0 OKaskIBaeT 6IaronpUATHOE BIUAHNE HA IPO-
1eccH Opoxkenus., Kpome Toro, npH mpocenBaENHM paspynia-
I0TCH KOMKH, o0pasylomuecs npH XpaHEeHHMH MYKH 3a cuer
cIuIaHuA YacTAn. U B fOMAITHAX YCAOBHAX HPH IPUTOTOB-
JIeHUN TecTa PEeKOMEHAYeTCHA IpeABaPHTENLHO IPOCEeHBaTh
MyKy. Ecam BMecTO MYKHM HCIIONB3yeTca MaHHAd Kpymna, Ko-
TOPYIO TMIOJIy4aloT B peayJibTaTe ropasao fonee rpyboro momo-
N8 MMeH!H, TO TeXHOJIOrUA NPUroTOBAeHUA TecTa (MaHHN-
Ka) M3MeHAeTCH, OHA BKJOYaeT B celA cTaguio OpeABapH-
TeNBLHOro HAOYXaHWA KPYIIHL,

XHMHAYECKAA IMPOMBIINJEHHOCTD

ITopomxku — ogxa U3 HauGosee pacopocTpaHeHELIX hopM
TpUMEeHEeHUA BelecTB B XHMHKO-TeXHOJOIMYEeCKHX IIpPOIec-
cax mepepaboTKM KW TOJYYEHHS PA3AHYHLIX MATEepUAaJIOB.
HJocTaTouHO OTMETHTH, YTO GOABIIMHCTEO MPOAYKTOB XHUMH-
YeCKHX NpPeAnpUATHI BHIDYCKAETCA B BHje MOPOIIKOB, I'pa-
HyJ WINA OKaTHIe#, HaipuMep, MEHepalnbHEe yao6peHu4d,
moJinMephl, KPacuTesan, HOHOOOMEHHEIE CMOJIBI, GIIOKYIIAH-
Thl, XUMIYECKHEe PeaKTHBHI AJA yyeOHEIX, HAYYHO-HCCIen0-
BaTeJBCKUX M 3aBOJCKHX naGoparopuii u ap.

CaepxToHKMe MeTaJJINUYeCKHe MOPOIKH SBIAAIOTCH 3d-
GeKTUBHLIME KaTANHM3ATOpaMH. B XMMHUECKHMX CHHTE3aX
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OHH YaCTO0 MCIOJIL3VIOTCS B BuAe cycnensuit. Tak, manpu-
Mep, OpTaHO30/IN HUKEeJd YCHelITHO IPUMEHAIOTCA B IIPO-
Heccax FHAPHPOBAHHUA XHUPOB ¥ APYTUX HEHACHIIIEHHBIX CO-
eauHeHN B unKoii dase. CKOPOCTE THAPUPOBAHUSA B IPH-
CYTCTBHU TAKOTO KATAJNM3aTOPA IOBHIIAETCHA B JECATKH pas,
uT0 00BACHSETCHA BBICOKOH yAeNbHOH MOBEPXHOCTHIO 2TUX
HOPOIIKOB.

BricoxoaucnepcHble TMOPOITKH HMCIOOJB3YIOTCA TaKMKe B
KauectTse cTabMam3aTOpOB MHKPOreTeporeHHLIX CHCTEM, B
YaCTHOCTH 3MYJIbCHIL, :

BOIIPOCHI AJ1d CAMOKOHTPOJIA

1. Kakue aucmepcHble CHCTEMBI HA3BIBAIOTCA ITODOIIKAMH,
00 KAKKUM NPU3HAKAM OHM Kiaccubunupyorca?

2. Kaxkue meTonbI TOJYUeHAA TOPOUIKOB BaM ussecTHsl? Ka-
Kue XMMHYECKNe PeaKIuH JIeJKAT B OCHOBE KOHAeHCAIH-
OHHOT'O MeTOoHA?

3. Yro HassiBaeTcsH Koresueii? MoxeT QM KOresud onpepe-
JATH HACHIOHYIO Maccy nopomga?

4. B ueM COCTOMT CYIIHOCTE ayToreanu? Yem oHa onpenes-
erca?

5. K wemy npuBoguT yseauuenue MexdasHoil yaejapH0# 10-
BepxHOCTH Hopoinka? Uro nasniBaeTcs KPUTHICCKHUM pas-
MepoM mOpoITKa?

6. Ilepeuncaure xapakTEPHLIE CBOHCTBA IIOPOIIKOB,

7. OT 4ero 3aBUCHUT PaCIbLIAEMOCTL NOPOIIKa?

8. Yro Haswipaercs paynausanueit? Kaxumu cnocobamu co-
3aI0T ICEBAOOKIIKEHHBE CUCTEMbI?

9. Ilepeuncaure BakHeHmIme METOALI IPAHYTUPOBAHUA.

10. Kaxue darropsl BAUFIOT Ha cnexusande nopomira? Kak
MOXHO GOPOTHCS CO CJICKHBAHHEM?
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3AK/IOYEHHE

B IV wactn yuebuuia (raass 15—19) paccMOTpPEHE UATH

THIIOB AUCHEPCHLIX CUCTEM, Pa3ANYAIONINXCS IPUPORoit Auc-
nepcHOi ¢asw U AUCIepPCHOHHOM cpeanl: cycrernsun (T/3K),
amyascuu (K/¥K), nean (I'/XK), asposonu (K/T, T/I'), no-
pomku (T/T). 9t cucreMbl MMEIOT MHOTO 06111€r0:

cHa

vacTHNbl gUcepcHol dhassl HMe0T pasMepsl oT 1 MKM 1
BHIINIE, T. €. YKA3AHHHIE CHCTEMH 38HMMAIOT TIPOMEKY-
TOYHOE HOJIOYKEHNE MeXAY KOJNJIOMAHBIMH PACTBOPAMH H
MaKpPOCHCTeMaMu;

o0pasoBaHHe BCeX YKA3AHHBIX CHCTEM BO3MOIKHO ABYMS
TMYTAMHA: JECHEPralMOHEEHM H KOHIEHCAIIHOHEbIM;

BCe VKABAHHEIE CHCTEMBI XAPAKTEPHIYIOTCS HAAWIUEM
Gonwmoit MexdasHoit morepxHocTH (1o 1 M2/r), uro obyc-
JIOBJINBAET HX TEPMOAMHAMAYECKYI0 HEYCTONINBOCTR —
CTpeMJieHue K YKPYIHEeHHMI0 UacTHI, AHCIepcHO# ¢askl;
PasIHZaOT CeAMMEHTAIIAOHAYI0 ¥ arperaTuBHYK YCTOLi-
YHBOCTD;

arperaTMBHaA YCTOMYMBOCTL M JJINTEJILHOE CYIIeCTBOBA-
HUe JUCTEepCHBIX CHCTEM C COXPaHeHMEM UX cBoiicTs obec-
neunBaeTcs BBeJEHMEM CTAOHIM3aTOPOB: HU3KOMOJIEKY-
JNAPHBIX 3jIeKTpoauToB, IIAB, nonumepos.

B 3aBHCHMOCTH OT HPHUDPOALI CTAGMIIN3aTOPA PEASIH3YIOT-
HeCKOXBK0 GaKTOPOB yCTOHYHBOCTH:
JIEKTPOCTATHIECKUIL;

a7copOIHOHHO-CONILBATHELH;
CTPYKTYPHO-MeXaHHUUECKHii;

SHTPONUIAHELH;

rUAPOANHAMUYECKHI,

Hapsany ¢ oOIUMK CBOMCTBAMM Ka)KAas U3 AUCIEPCHEBIX

CHCTEM MMeeT CBON 0COGeHHOCTH, KOTOpPhie GBIJIM PACCMOTpe-
HB B COOTBETCTEYWOINX IJIanax.
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TPeRCTABARET KHUTY,
soweguyn 8 2003 ropy

A.T\. Tapwmn

HEOPTAHHUYECKAS XUMMUS

B CXEMAX, PUCYHKAX, TABJTULIAX,
XUMHUYECKMX PEAKLIMAAX

B yueGrom nocobuu 8 euae pucyHkas, cxem, Tabnuw, Gbopmyn

M XMMUYECKHX PEAKUMIt HINOXKEHD) OCHOBHBIG BOTIPOCH HEOPraHH=
4eCKOH XHMHUMU B COOTBETCTBMH C NPOFPAMMON NO XMMUH BAS HHO-
CTPGHHBIX CTYAGHTOB, FOTOBRLUMXCA K NOCTYNAGHUIO B By 3bt Poccuu.
MpepHGIHGHEHO AT UHOCTPGHHDIX YUGLIMXCR NOATOTOBHTENBHBIX
$aKynsTeTOB BLICWMX y4ebHbIX 3GBEAEHUN, FOTOBAMXCH K MO~
CTYNNEHMIO B BY3bi, G TAKKE BAS HHOCTPOHHLIX CTYAeHTOB, 06yuaio-
WMXCA B HeXMMHyecKHX By3ax Poccuu u Ha ecrectseHHbix ¢a-
KynLTeTax yHusepcureros. Maxer 6bitb HCNONL30BGHO Npenonga-
. BATEAAMM CPERHMX WKON W NOATOTOBMTEALHEIX OTAENeHM,
IGHHMAIOLHXCA NOATOTOBKON POCCUMCKMX M HHAS3BINHBIX YHOLLIMXCS

COMOCTOATE/MHO HIYHAIOLIMMH XHMUIO, H BCEMM, KTO HHTepecyeT-
CR XHMMeH

M3 CHI no XUMHM, YUGLLMMHCH TEXHMKYMOB, G YGKXE JIHLGMHM, §




